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Individual differences in autonomic nervous system 

responsiveness have been linked to a variety of physical 

disorders and personality and behavioral tendencies. The 

present study attempted to correlate specific personality 

characteristics hypothesized to be associated with either 

sympathetic or parasympathetic dominance based on the work 

of M. A. Wenger. The Clinical Analysis Questionnaire 

Personality Inventory, a physical disorders questionnaire, a 

self-report stress measure, and seven psychophysiologic 

tests were administered to 60 undergraduate students in an 

introductory psychology class at North Texas State 

University. The results provided limited support for the 

hypotheses. A skewed population with 50 of the 60 subjects 

achieving scores indicative of sympathetic dominance 

occurred. Statistical comparison (t-tests) of the CAQ 

personality traits, and clinical factor scores of these 50 

subjects labeled sympathetic dominant with CAQ norms for 

college students revealed means on five personality traits 

and three clinical factors were significantly different for 

the sympathetic dominant group at the .05 or greater level 

of significance. These findings were interpreted as limited 



support for Wenger's work and for the positions of Acker and 

Kagan that individuals with more reactive sympathetic 

nervous systems tend to have difficulty binding anxiety, 

poor emotional controls and outlets, ambivalence about 

interpersonal relationships, and a need for group 

acceptance. 
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PERSONALITY AND BEHAVIORAL CORRELATES OF 

AUTONOMIC IMBALANCE 

Recent research linking apparently inherited 

physiological differences in limbic arousal, as measured by 

changes in the autonomic nervous system, to temperamental 

disposition (Kagan, 1988) has suggested that further research 

into the concept of autonomic balance may be warranted. 

Whereas considerable research has delineated the correlation 

between autonomic response patterns and physiological 

disorders and anxiety, studies exploring the relationship 

between personality and behavioral characteristics and 

autonomic response tendencies have been few (Wenger & 

Cullen, 1972). Therefore, the present study will attempt to 

explore and determine possible personality and/or behavioral 

characteristics which may tend to occur in individuals with 

either sympathetic or parasympathetic dominance. 

Autonomic imbalance was first conceptualized by 

Eppinger and Hess (1917) as a result of their observations 

of the effects of sympathomimetic and parasympathomimetic 

drugs. Individuals who reacted strongly to adrenalin were 

found to be relatively insensitive to pilocarpine and 

atropine, and those who reacted strongly to pilocarpine and 

atropine were relatively insensitive to adrenalin. The 

terms sympatheticotonia (hyperactivity or increased tonus of 



"the sympathetic nervous system) and vagotonia (hyperactivity 

or increased tonus of the extended vagal or parasympathetic 

nervous system) were developed to describe individuals in 

terms of their autonomic response. Conditions of relative 

sympatheticotonia (parasympathetic hypoactivity without 

increased sympathetic activity) and relative vagotonia 

(sympathetic hypoactivity without increased parasympathetic 

activity) were also hypothesized. Hyperactivity of both 

systems was suggested as another possible condition by 

Petren and Thorling (1911) for individuals who react 

strongly to both sympathomimetic and parasympathomimetic 

drugs. 

Research to delineate individual differences in the 

functioning of the autonomic nervous system has been 

dominated by M.A. Wenger. His hypothesis, a modification of 

the Eppinger and Hess position, was presented as follows 

(Wenger, 1947, p . 301): 

The differential chemical reactivity and the 

physiological antagonism of the adrenergic and 

cholinergic branches of the autonomic nervous system 

permit of a situation in which the action of one branch 

may predominate over that of the other. This 

predominance, or autonomic imbalance, may be phasic or 

chronic, and may obtain for either the adrenergic or 

the cholinergic system. Autonomic imbalance, when 

measured in an unselected population, will be 



distributed continuously about a central tendency which 

shall be defined as autonomic balance. 

A method for measuring autonomic balance was developed 

by Wenger and his associates from their work with children 

at the Fels Research Institute, Antioch College, Yellow 

Springs, Ohio (Wenger, 1941, 1942a, 1942b, 1943a, 1943c; 

Wenger & Ellington, 1943). The autonomic balance (A) or 

autonomic factor score, a derived estimate from a battery of 

seven weighted tests, was found to remain constant for 

individuals over periods as long as three years. High A 

scores were believed to reflect a functional dominance of 

the parasympathetic division of the autonomic nervous 

system, and low A scores to indicate a functional dominance 

of the sympathetic division. 

Wenger (1947) reported that children with high scores 

had significantly lower basal metabolic rates, more adequate 

diets, and faster rates of physical development than did 

children with low scores. High scorers were also less 

emotional, less active, not as easily fatigued, more patient 

and neat, less friendly, and less destructible than those 

with low A scores. Social maladjustment was significantly 

correlated with low scores and also occasionally evident 

with children with extremely high A scores. A score changes 

during the study were also found to correlate with improved 

adjustment (score increased) and deteriorating adjustment 

(score decreased). Adaptiveness of adjustment was evaluated 
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by the Child Behavior Rating Scales (Richards & Simon, 

1941), and the School Rating Scale (Fels Research Institute, 

1940). Each child was rated by several observers. 

In 1948, Wenger reported the results of an investigation 

of autonomic balance in young adults at the Santa Ana Army 

Air Force Base. Procedural modifications had been made to 

the method for A score assessment used at the Fels 

Institute, but a generally similar procedure was utilized 

for the derivation of individual autonomic balance scores 

for each subject. Autonomic variables selected as most 

useful in reflecting autonomic function included diastolic 

blood pressure, log change in palmar skin conductance, 

salivary output, volar forearm skin conductance, palmar skin 

conductance level, oral temperature, and heart period. The 

Santa Ana sample of 488 healthy male adults ages 17-34 has 

been used as a comparison sample for many other studies to 

provide a normative basis. It provides a symmetrical score 

distribution with a mean of 70 and a standard deviation of 

8. 

The results of the Santa Ana and Fels Institute 

investigations led Wenger to the following conclusions 

(Wenger & Cullen, 1972, p. 550). 

1. Individual differences in autonomic function during 

controlled conditions exist in both children and 

adults. 

2. These differences, measured in terms of estimates 

of an autonomic factor, are continuously distributed 



and are presumed to be normally distributed in an 

unselected population. Vagotonia and 

sympatheticotonia, as described by Eppinger and Hess, 

are regarded as presenting extremes in such a 

continuum. 

3. Estimates of the autonomic factor for a given 

individual tend to remain constant from year to year 

but may be altered physically or chronically by changes 

in external or internal stimulation. 

4. Autonomic factor scores (estimates) are related to 

certain personality patterns and to certain diagnostic 

categories such as anxiety psychoneurosis and 

hyperinsulinism. 

A finding in the Santa Ana research which perplexed 

Wenger and others for many years was the discovery that 

individuals could show either a mean or deviant A scores 

with clusters of functions in non-predicted directions. 

These mixed patterns defied visual analysis. In 1957, when 

Wenger analyzed modal patterns for separate abnormal groups, 

a mixed pattern termed alpha emerged. A similar mixed 

pattern labeled beta which was dominant for many groups of 

patients with physical conditions affected by psychological 

factors soon replaced the alpha profile. A different but 

consistent mixed pattern in hospitalized tuberculosis 

patients and cured tuberculosis outpatients called Pattern 

TB was later discovered by Markwell (1963) and Tolmie 



(1958). Thus five known patterns of autonomic function in 

resting or standardized test conditions have been 

delineated: relative sympathetic dominance, relative 

parasympathetic dominance, autonomic balance, the beta 

pattern, and the tuberculosis pattern. No physiological 

theory has been able to explain the mixed patterns. 

Research evidence has supported the validity of the 

autonomic factor as an accurate reflection of autonomic 

functioning. Injections of epinephrine (Wenger et al., 

1960) and amphetamine (Wenger, 1949) lower A scores. A 

scores are raised after the injection of prostigmine 

(Wenger, 1949). Graduate students in a state of anxiety 

before an oral examination had a mean A score of 57.02 just 

before the examination and a mean A score of 69.36 on a one-

month comparison test (Smith & Wenger, 1965). The low pre-

exam A score is consistent with a definition of anxiety as a 

generalized excessive reaction in the sympathetic nervous 

system. 

Utilization of the autonomic factor method with 

different population groups has produced expected and 

unexpected results. Gunderson (1953) predicted 

parasympathetic nervous system dominance for groups of 

schizophrenic patients but instead found relatively 

excessive sympathetic nervous system activity. Clemens 

(1954) found as predicted that patients with fast-growing 

cancers had lower A scores than patients with slow-growing 



cancers but the small groups did not differ significantly 

statistically. Studies by Fink (1960) with diabetics 

revealed significant indications of autonomic imbalance and 

a predominance of the beta pattern. A study of autonomic 

function in patients with gastrointestinal and 

dermatological disorders (Wenger, Clemens, & Cullin, 1962) 

found that patients with non-ulcerative gastrointestinal 

disorders were most different than normal controls, that 

patients with neurodermatitis had a sympathetic pattern 

almost as high as schizophrenics, and that patients with 

psoriasis or urticaria exhibited a high incidence of the 

beta pattern and no incidence of sympathetic or 

parasympathetic dominance. 

A follow-up study with the Santa Ana Air Force subjects 

(Wenger, 1972) revealed sympathetic dominance in those who 

had been treated for apprehension, anxiety, excessive 

sweating, and heart trouble. The parasympathetic pattern 

predominated in subjects reporting problems with stomach 

pains, head aches, and hypotension. The beta pattern was 

found to be predominant in subjects with high blood 

pressure. Lucio, Wenger, and Cullen (1967) in an effort to 

assess autonomic balance in females followed 279 young women 

enrolled in the teaching program at UCLA over a seven year 

period. The pattern results for medical disorders was 

generally consistent with those found for males in previous 

studies. Of particular interest was the finding that 40 
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percent of the individuals with parasympathetic dominance 

had left the teaching profession compared to eight percent in 

the other groups. This finding provided support for the 

hypothesized link between autonomic response and personality 

and/or temperament characteristics. 

The relationship between autonomic balance and 

personality measures has been investigated to some extent. 

Wenger (1948) found parasympathetic dominance to be 

positively associated with factor D (depression) and C 

(cycloid) and negatively related to factor N (lack of 

nervousness), 0 (objectivity), and Co (cooperativeness) as 

measured by Guilford's Inventory of Factors STDCR (1940), 

Guilford and Martin's Inventory of Factors GAMIN (1943a), 

and Guilford and Martin's Personnel Inventory I (1943b). 

Exploring the possibility of significant correlates between 

autonomic activity and responses on projective measures was 

Acker (1963a, 1963b) in a study of the Rorschach records and 

A scores of male college students. Students with 

sympathetic dominance revealed "psychological strain" 

(constant investment in maintaining a good persona 

accompanied by unstable or weak ego defenses) and 

ambivalence toward meeting affectional needs. Using the MMPI 

with hospitalized depressed patients, Spiegel and Acker 

(1967) found reductions in psychopathology to be accompanied 

by a shift in A scores away from sympathetic dominance. 



Research into the biological basis of personality, in 

particular the dimension of extroversion, by H. J. Eysenck 

and M. W. Eysenck (1985) has, in addition, involved a number 

of psychophysiological measures (e.g., the EEG, 

electrodermal responses, pupillary responses) which reflect 

the activity of the autonomic nervous system. Their results 

indicate that introverts usually show greater physiological 

responsiveness than extroverts to stimulation, with the most 

consistent findings being obtained with electrodermal 

measures. While the Eysencks tend to relate their findings 

to cortical arousal, it would be difficult on the basis of 

the measures utilized to separate cortical arousal from 

autonomic activation. Therefore, their results might be 

viewed as suggesting that introverts and extroverts have 

different autonomic response patterns and reactivity. 

The previously mentioned research by Harvard 

University's Jerome Kagan (1988), which has suggested that 

children at the extreme ends of the spectrum of inhibition-

spontaneity are born with a temperamental bias, based the 

measurement of limbic arousal tendencies on changes in the 

autonomic nervous system. Kagan's study followed a group of 

Caucasian working and middle class children for about six 

years. The study began when the children were two and three 

years of age. Consistently inhibited children were found to 

have higher heart rates and larger pupils in situations of 

mild stress, to display more muscle tension in the larynx, 
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and to secrete higher levels of the hormone Cortisol in the 

morning. These physiological tendencies were described as 

representing a brisker, more reactive sympathetic system and 

were significantly and consistently linked to shyness, 

fearfulness, and affectively subdued behavior. Thomas, 

Chess, and Birch (1968) in a review of a number of studies 

appearing in the 40's and 50's which revealed individual 

differences in infants and young children in sleeping and 

feeding patterns, quality and intensity of emotional tone, 

social responsiveness, and autonomic response patterns have 

also suggested inherited temperamental predispositions 

exist. 

Another major theorizer in the area of autonomic 

balance has been Gellhorn. Using a different conceptual 

approach to that of Wenger, Gellhorn (1968) suggested the 

terms ergotrophic (activation of the sympathetic nervous 

system and related somatic structures) and trophotropic 

(activation of the parasympathetic nervous system and its 

accompanying effects). In normal individuals, ergotrophic 

and trophotropic tendencies are balanced so that appropriate 

autonomic responsiveness and inhibition occurs. When an 

imbalance exists, an individual's response will be according 

to its state of tuning rather than to the appropriateness of 

response. The neurotic state, on the other hand, is 

characterized by Gellhorn, as producing simultaneous 

ergotrophic and trophotropic discharges to stimulation and 
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failure of reciprocal inhibition. Clinical data and the 

previously discussed action of sympathomimetic and 

parasympathomimetic drugs on different individuals are used 

to support Gellhorn's theoretical approach. 

Autonomic response patterns have also been the subject 

of psychosomatic research. A test of the hypothesis that 

individuals exhibit characteristic and persistent patterns 

of autonomic stress response conducted by Jon I. Lacey at the 

Fels Research Institute (Lacey, 1950) resulted in 

statistical support for the hypothesis. The patterning 

appeared, however, not between grossly different somatic 

areas but within a system of variables, i.e. , cardiovascular 

system. Later work (Lacey, Bateman, &, Van Lehn, 1952, 1953; 

Lacey & Lacey, 1958) verified these findings and resulted in 

a revised and extended hypothesis of relative autonomic-

response (or inter-stressor) stereotypy, formulated as 

follows (pp. 72, 73): 

For any given set of autonomic functions (greater than 

two), all subjects exhibit, in response to effective 

stimulus-conditions, idiosyncratic patterns of autonomic 

activity, in which the different physiological 

functions are differentially responsiveness. These 

patterns of response tend to reproduce from one 

stressor-episode to another. This is true even though 

the physiological and psychological demands of the 

stressor-episodes are uncorrelated, or very poorly 
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correlated. Finally, there are quantitative 

individual differences in this tendency to reproduce a 

response-hierarchy from one stressor to other 

stressors. 

Four forms of response-stereotypy were distinguished: 

a) Intra-stressor stereotypy or reproducible idiosyncratic 

response patterns to a single stress form; b) inter-stressor 

stereotypy or idiosyncratic response patterns reproduced 

over different stressors; c) situational stereotypy or 

response pattern changes to stimuli or affective changes; 

and d) symptom-stereotype in which the area of maximal 

activation under stress is related to the disorder of a 

psychosomatic patient. Validating support for the concepts 

of autonomic response specificity and inter-stressor 

consistency was provided by Patton's study with U.S. Army 

enlisted men (1969) and Wenger et al.'s study with male 

university students (1961). 

Other authors interested in the possible relationship 

between psychosomatic disease and autonomic balance 

investigated the degree of individual variation in autonomic 

response in neonates. Richmond and Lustman (1955) found 

qualitative and quantitative individual differences in 

autonomic system endowment and rate of maturation apparent 

within the first few days of life. Findings were based on 

measurements of reflex vasodilation and reflex pupillary 

dilation. Utilizing fluctuations of cardiac and respiratory 
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rates and skin temperature during sleep, Grossman and 

Greenberg (1957) also found individual differences in 

autonomic function present in newborns within the first few 

days of life. Qualitative differences in autonomic 

functioning were also reported in Bridger and Reiser's 

(1959) psychophysiological studies of the neonate. 

Research into autonomic balance continued throughout 

the 1970's but has been neglected in the 80's despite the 

fact that autonomic balance has been found to be a 

significant factor in a variety of physiological conditions 

and behavioral tendencies. Wineman (1971) found significant 

menstrual phase differences in A scores and concluded that 

high estrogen levels are accompanied by decreased 

sympathetic nervous system functioning. A study by Wender 

et al. (1976) revealed a significant relationship between 

autonomic imbalance and sleeping problems, crying and 

irritability, digestive problems, overactivity, resistance 

to discipline, and family history of gastrointestinal 

problems in children with chronic nonspecific diarrhea. 

They hypothesized that the same association of somatic and 

psychic components are found in irritable bowel syndrome in 

adults and therefore are also probably due to a common 

disturbance in autonomic nervous system function. 

Other research has also found significant relationship 

between autonomic imbalance and smoking, motion sickness 

susceptibility, and stress reactivity. A central autonomic 
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balance less in favor of adrenergic functioning was 

discovered to occur in smokers as compared to nonsmokers by 

Vogel, Broverman, and Kleiber (1977) in a study utilizing 

EEG driving responses to photic stimulation as measures of 

autonomic balance. Reactions to motion sickness stimuli 

were found to be reduced in a group of college students with 

low A scores or pre-existing high sympathetic nervous 

system activation (Parker & Wilsoncroft, 1978). Sympathetic 

dominance was theorized to reduce susceptibility by 

offsetting the cholinergic effect on the vomiting center by 

motion stimuli. And finally, heart-rate variability in 

subjects with sympathetic dominance was found to be higher 

in anticipation of stress than in subjects with 

parasympathetic dominance (Harrell, 1979). Autonomic 

balance was determined in this study by the coherence 

between heart-rate and respiratory activity with high 

coherence representing parasympathetic dominance and low 

coherence reflecting sympathetic dominance. 

The theoretical position to be taken in the present 

investigation is that autonomic response tendencies are 

present at birth and influence personality, behavior, and 

the development of physical disorders. The hypotheses to be 

tested, that significant correlations will be found between 

autonomic response pattern and personality measures on the 

Clinical Analysis Questionnaire (CAQ) at the .05 level of 

significance, will confirm and extend Wenger's work. In 

particular that: 
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1) Individuals with parasympathetic dominance will achieve 

significantly lower scores on Factor A Warmth and Factor F 

Impulsivity and significantly higher scores on low energy 

depression. 

2) Individuals with sympathetic dominance will achieve 

significantly lower scores on Factor C Emotional Stability 

and Factor H Boldness and significantly higher scores on 

anxious depression. 

In addition, exploratory research will be undertaken to 

examine possible correlations between autonomic activity and 

the presence of physiological disorders. 

METHOD 

Subjects 

Subjects were 60 undergraduate students between the 

ages of 18 and 23 enrolled in an introductory psychology 

course Twenty-eight women and 32 men participated in the 

study. Females were scheduled for testing one to two weeks 

after menses. The data collected for five other subjects 

(three males and two females) was discarded due to above 

average scores achieved on a self report stress indicator. 

Procedures 

The subjects were tested during the months of January 

and February as research by Wenger and Cullen (1972) has 

indicated that factors affecting measurement of autonomic 

functioning are more stable during the winter months. Room 

temperature during testing remained at 71 or 72 degrees and 

the humidity level at 59 to 61 percent. 
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Informed consent forms were signed prior to the 

initiation of testing (Appendix A). The CAQ personality-

inventory, a physical disorders questionnaire (Appendix B) 

and a self-report stress measure (Appendix C) were 

administered first in order to allow the subject to become 

physically relaxed and acclimatized to the room temperture. 

Each subject had been instructed to get a good night's sleep 

prior to testing and to avoid exercising, eating, drinking 

or smoking for one hour prior to the evaluation (Appendix 

D). 

The seven psychophysiological measures utilized were 

those selected by Wenger (1948) as most useful in reflecting 

autonomic function: salivary output, sublingual 

temperature, standing palmar skin conductance, volar forearm 

skin conductance, log change in palmar skin conductance, 

diastolic blood pressure, and heart period. Wenger's (1948) 

comparison sample which provides a symmetrical score 

distribution with a mean of 70 and a standard deviation of 

eight was used for normative purposes. To make the data 

comparable to other studies, volar skin conductance was 

corrected for time of day and room temperature and 

sublingual temperature was corrected for time of day, 

utilizing correction formula previously reported (Wenger, 

1948). 

The maximum salivary output (SD) within a three minute 

period was measured by handing the subject a mouthpiece, 
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a graduated centrifuge tube, and a protecting reservoir 

bottle. These items were connected with rubber tubing to a 

vacuum pump. The subject was instructed to bring as much 

saliva as possible to the front of the mouth, where it was 

collected in the centrifuge tube by negative pressure. 

Subjects' scores were recorded in cubic centimeters per 

three minute period. 

Sublingual temperature (ST) was recorded in the 

standard clinical manner using a digital thermometer. 

Standing palmar skin conductance (PC), volar 

conductance (VC), and the change in log conductance (LCC), 

were measured using a GSR. The palmar skin conductance was 

taken with the subject in a standing position after the 

instructions to distribute weight evenly on both feet, to 

allow the arms to hang naturally, and to relax as much as 

possible were given. The datum for any one subject was 

derived from the mean of two measurements taken at intervals 

of one minute. The volar conductance was measured at 

approximately three minute intervals while the subject is 

reclining. Only the lowest conductance obtained was 

included in the final results. 

The change in log conductance measurement was derived 

the difference in log units between the log of 

palmar skin conductance measured in a position of extreme 

muscular strain and the log of the lowest conductance 

obtained during a 12 minute period of relaxation in a 
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reclining position. The measure of strain was taken 

immediately after the palmar skin conductance measurement 

and consisted of one measurement taken while the subject 

was balanced on the edge of a stool with arms extended and 

legs raised to the point where all antigravity measures were 

brought into play. Every effort was made to insure 

maximum muscular tension for a period of at least one 

minute. The subject then assumed a reclining position, 

and four successive readings of palmar conductance were 

taken at approximately three minute intervals. The log of 

the lowest conductance was used as the subtrahend. 

Diastolic blood pressure (DBP) measures were taken 

at approximately three minute intervals during the reclining 

period. Measurement was made in the standard clinical 

manner using a digital machine. The recorded datum 

consisted of the mean of the two lowest readings obtained. 

Heart period was determined through clinical 

readings. A blood pressure cup was inflated to slightly 

over diastolic pressure, 11 individual pulse sounds were 

counted, and the time for the heart cycles recorded using a 

stop watch. At least four samples were recorded at 

intervals of three minutes. The mean of all four was the 

recorded datum. 

To obtain A scores for each subject, Wenger's (1948) 

procedural format was followed. Each subject's raw scores 

for the seven psychophysiological tests were converted to 
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standard scores using the mean and standard deviations of 

Wenger's normative sample (1948). Plus and minus signs were 

eliminated by multiplying each score by 10 and adding to 50. 

The resulting scores were then used in the regression 

equation drived from Wenger's (1948) factorial study. The 

equation is: 

A = .14zS0 + 0.30zST + 0.09zPC + 0.90zVC + 0.17zLCC 

+ 0.18zDBP + 0.41zHP where SO stands for salivary 

output, ST for sublingual temperature, PC for palmar 

skin conductance, VC for volar conductance, LCC for 

change in log conductance, DBP for diastolic blood 

pressure and HP for heart period. 

RESULTS 

The data were computer analyzed using a mini-tab 

program. The mean and standard deviations of the subjects 

on the seven psychophysiological tests and the A factor 

estimate mean for the sample population have been listed in 

Table 1 (Appendix E). The group's average A score (56.578) 

indicated a relative dominance of sympathetic nervous system 

activity for most subjects tested. Of the 60 subjects 

evaluated, one subject achieved an A score indicative of 

parasympathetic dominance (A = 81.058) and nine subjects 

achieved A scores suggesting autonomic balance (R = 62.77 to 

71.72). The other subjects received scores ranging from 

41.64 to 61.87. Scores of 62 or lower have been 

traditionally considered indicative of sympathetic dominance. 
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The Pearson Product Moment Statistic was utilized for 

correlational analysis. The computed correlational 

relationships between A scores and CAQ personality traits 

have been presented in Table 2 (Appendix E), and the 

correlational relationships between A scores and CAQ clinical 

factors have been presented in Table 3 (Appendix E). No 

significant correlations were revealed. 

Males and females were compared for differences in 

overall A scores, but did not differ significantly. A 

scores were also not significantly related to self-report 

stress ratings. 

The correlation between A scores and results on the 

physical disorders survey have been listed in Table 4 

(Appendix E). Two significant correlations were obtained. 

Higher autonomic balance scores were found to be correlated 

with a significantly greater incidence of upper respiratory 

symptoms, and symptoms of endocrine disorders were 

correlated with lower autonomic balance scores. 

Visual examination of personality test results were 

suggestive of the appearance of a "cluster population" of 

personality characteristics just as the A scores clustered 

in the area of sympathetic dominance. The 50 subjects with 

A scores below 62 (mean = 54.28; standard deviation = 4.97) 

were selected as a sample representing individuals with 

sympathetic dominance. Independent group t-tests were 

performed comparing these 50 subjects' CAQ means with CAQ 
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norms for college students. Each CAQ trait has been 

transposed into a sten score with a mean of 5.5 and a 

standard deviation of 2. The results of the statistical 

analysis of the CAQ personality trait scores of the subjects 

with sympathetic dominance as compared to the CAQ 

personality trait norms for college students have been 

listed in Table 5 (Appendix E). The sympathetic dominance 

group's mean scores on two personality traits were found to 

be significantly higher: Factor A Warmth (t = 2.34, df = 

1048, p < .01, directional test) and Factor L Suspiciousness 

(t = 3.81, df = 1048, jd < .0005, directional test). On 

three personality traits, the mean scores of the sympathetic 

dominance group were lower: Factor C Emotional Stability (t 

= -2.23, df = 1048, p < .025, directional test); Factor Q2 

Self-Sufficiency (t = -2.15, df = 1048, £ < .025, 

directional test); and Factor Q3 Self Discipline (t = -2.62, 

df = 1048, £ < .005, directional test). 

In Table 6 (Appendix E), the statistical analysis of 

the CAQ clinical factor scores of individual with 

sympathetic dominance as compared to CAQ clinical factor 

norms for college students has been presented. The average 

score of the group labeled sympathetic dominant was 

significantly lower at the .025 level of significance for two 

clinical factors: Factor D7 Boredom and Withdrawal (t = 

-2.00; df = 1048, p < .025, directional test) and Factor Ps 

Psychological Inadequacy (t = -2.24, df = 1048, £ < .025 
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directional "test). On Factor Dg Agitation, the mean score 

of the sympathetic dominance group was significantly higher 

(t = 4.08, df =1048, p < .0005, directional test). 

DISCUSSION 

The results of the present study provide limited 

support for the proposed hypotheses. The scores achieved by 

the individuals evaluated apparently represent a skewed 

portion of the theoretical "normal population" in which 

differences are presumed to be continuously and normally 

distributed with a mean of 70 and a standard deviation of 8. 

Study results may be interpreted to suggest that autonomic 

differences are not. normally and continuously distributed. 

That, in fact, sympathetic dominance is common and 

parasympathetic dominance rare. However, it may be more 

tenable to suggest that a selection factor is present. That 

sympathetic dominant people may be more apt either to take 

psychology courses or to participate in psychological 

studies in order to obtain greater understanding of their 

reactive selves. 

When the sample is reduced to individuals labeled 

sympathetic dominant, the statistically significant traits 

revealed provide partial support for the proposed hypotheses. 

The failure to find more than one individual with 

parasympathetic dominance traits precludes the ability to 

determine the association of personality traits with this 

reactive tendency. However, utilizing Wenger's continuum 
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approach to autonomic balance, the statistically significant 

finding that sympathetic dominant individuals achieve higher 

scores on CAQ Factor A Warmth suggests support for the 

proposed hypothesis that parasympathetic individuals would 

score lower on this trait. No significant tendencies occur 

for Factors F Impulsivity or D5 Low Energy Depression, 

however. And, the CAQ profile of the individual achieving 

the A score indicative of parasympathetic dominance is not 

congruent with predicted results. Of the three CAQ Factors 

hypothesized to be significantly different for sympathetic 

dominant individuals (Factors C Emotional Stability, H 

Boldness, and D4 Anxious Depression), only Factor C 

Emotional Stability is statistically significant with scores 

indicative of emotional instability as predicted. 

Possible explanation for the lack of significant 

findings might also include the tendency of individuals to 

refrain from personality test stems that seem undesirable. 

In addition, the age range of this population may be 

affecting the results. 

The CAQ profile of sympathetic dominant individuals 

suggests tendencies toward high anxiety and low stress 

tolerance, difficulties in binding anxiety and effectively 

controlling and expressing emotions, a critical and 

irritable outlook toward others combined with a sensitivity 

toward others' feelings toward them, a need to be involved 

with others and to receive group support, a presentation of 



24 

the self as competent, and a need for stimulation and 

activity. 

These results are congruent with Acker's study with 

Rorschach records (1963a, 1963b) in which students with 

sympathetic dominance tend to exhibit "psychological strain" 

(constant investment in maintaining a good persona 

accompanied by unstable or weak ego defenses) and 

ambivalence toward meeting affectional needs. And although 

results do not directly correlate with Kagan's (1988) 

finding that children with sympathetic dominance tend to be 

shy, inhibited, and fearful; it is possible that such 

temperamental dispositions tend to elicit overprotectiveness 

from parents and result in later tendencies toward 

dependence on others, poorly developed internal controls, 

and ambivalence toward interpersonal relationshps. 

The finding of a significantly higher score on Factor 

D3 Agitation in sympathetic dominant individuals is not in 

line with Kagan's description of sympathetic children as 

having restraint and avoidant tendencies. This need to seek 

stimulation and activity may result, however, from a desire 

by many sympathetic dominant individuals to maintain their 

customary level of activation. 

The correlation between A scores and scores on the 

physical disorders questionnaire performed as exploratory 

research lends some support to Wenger's work (1948, 1962; 

Wenger & Cullen, 1972) in that significant correlations are 
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shown between higher A scores and a history of upper 

respiratory symptoms and between lower A scores and having 

symptoms associated with endocrine disorders. The weak 

strength of the relationship as well the lack of 

generalizability from this sample make the meaningfulness of 

these results questionable. The generally good health of 

such a young population would make a delineation of 

predisposition to physical disorders difficult at this age 

at any rate. 

In conclusion, the current study provides limited 

support for the work of Wenger as well as the positions of 

Acker and Kagan. Study results may be of therapeutic 

value as they suggest that it may be important to help 

individuals presenting with similar CAQ profiles to have 

their autonomic response set evaluated; to receive education 

about their more reactive sympathetic nervous system and its 

implications; to learn to control their sympathetic 

responses through relaxation therapy, biofeedback, or 

systemic desensitization therapy; to explore their 

ambivalence regarding interpersonal relationships; and to 

understand that developing more effective affective 

management and expression is particularly crucial for them. 

Results of this study also suggest the need for further 

research to answer the following questions: 

1. Are sympathetic and parasympathetic dominance 

equally represented at the ends of the continuum of autonomic 
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balance? And if so, are particular personality traits 

associated with parasympathetic dominance? 

2. Do long periods of sympathetic nervous system over 

activity lead to parasympathetic re-bound? And if so, how 

does this phenomena influence affective functioning and 

behavioral responses? 
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Informed Consent Form 

NAME OF SUBJECT: 

1. I hereby give consent to Judy Sawyer to perform or 
supervise the following investigational procedure or 
treatment: 

Administration of the CAQ personality test, a 
physical disorders inventory, a self-report stress 
questionnaire, and 7 psychophysiological measurements 
(sublingual temperature, diastolic blood pressure, 
salivary output, volar forearm skin conductance, palmar 
skin conductance, log change in skin conductance, and 
heart period). 

2. I have seen and heard a clear explanation and understand 
the nature and procedure of treatment nd the attendant 
discomforts or risks involved and the possibility of 
complications which might arise. I have seen and heard 
a clear explanation and understand the benefits to be 
expected. I understand that the procedure or 
treatment to be performed is investigational and that I 
may withdraw my conset for my status. With my 
understanding of this, having received this information 
and satisfactory answers to the questions I have asked, 
I voluntarily conset to the procedure or treatment 
designated in Paragraph 1 above. 

DATE 

SIGNED: SIGNED: 
WITNESS 

SIGNED: 
WITNESS 
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Physical Disorders Questionnaire 

Do you have now of have you had any of the any of the 
following problems? 

C Hypertension 
Heart Attacks 
Chest Pains 
Palpitations 
Fainting 
Leg Swelling 
Blue Skin 
Trouble Breathing 
Limb Tingling 
Varicose Veins 

P Frequent Cough 
Wheezing 
Rapid Breathing 
Lung Disease 
Asthma 
Cough Blood 
Emphysema 
Cough Mucus 

UR Unable to smell 
Sinus Trouble 
Nasal Discharge 
Nasal Bleeding 
Itchy Nose 
Itchy Throat 
Frequent Sneezing 
Hoarseness 
Tonsillitis 

E Ear Problems 
Trouble Hearing 
Ringing in Ears 
Ear Drainage 

EY Trouble Seeing 
Eye Pain 
Glaucoma 
Poor Night Vision 
Double Vision 
Lazy Eye 

GY Vaginal Discharge 
Female Disorders 
Low Abdominal Pain 
Menstrual Pain 
Premenstrual Discomfort 

Yes No M Tooth ache Yes No 
Yes No Poor Teeth Yes No 
Yes No False Teeth Yes No 
Yes No Cavities Yes No 
Yes No Sore Tongue Yes No 
Yes No Bad Mouth Taste Yes No 
Yes No 
Yes No GI Trouble SwallowingYes No 
Yes No Heart Burn Yes No 
Yes No Stomach Pain Yes No 

Yes 
Vomiting Yes No 

Yes No Vomiting Blood Yes No 
Yes No Diarrhea Yes No 
Yes No Constipation Yes No 
Yes No Hemorrhoids Yes No 
Yes No Blood in Stool Yes No 
Yes No Black Stools Yes No 
Yes No 

No 

Yes No END Diabetes Yes No 
Thyroid Disorder Yes No 

Yes No Always Hungry Yes No 
Yes No Always Tired Yes No 
Yes No Always Hot Yes No 
Yes No Always Cold Yes No 
Yes No Hyperactive Yes No 
Yes No Hot Flashes Yes No 
Yes No Shakiness Yes No 
Yes No Sweating Spells Yes No 
Yes No 

N Headaches Yes No 
Yes No Vertigo Yes No 
Yes No Black out Yes No 
Yes No Convulsions Yes No 
Yes No Head Trauma Yes No 

Numb Feelings Yes No 
Yes No Tremors Yes No 
Yes No Strokes Yes No 
Yes No 
Yes No GU Trouble Urinating Yes No 
Yes No Pain When UrinatingYes No 
Yes No Bloody Urine Yes No 

Kidney Disease Yes No 
Yes No Bladder Trouble Yes No 
Yes No Frequent Urination Yes No 
Yes No Prostrate Problems Yes No 
Yes No 
ort Yes No 
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Skin Rashes Yes No ME Fractures Yes No 
Acne Yes No Bone Disease Yes No 
Fast Growing Moles Yes No Arthritis Yes No 
Itchiness Yes No Sore Muscles Yes No 
Skin Sores Yes No Bone Pain Yes No 
Skin Discoloration Yes No 

Yes No 

Nail Troubles Yes No Allergies Yes No 
Hair Loss Yes No 

Allergies No 

Dandruff Yes No Motion Sickness Yes No 

Frequent Infections Yes No 
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Self-Report Stress Measure 

Subject Number: Date: 

1. On a scale of 1 to 10, how much stress do you feel you 
are experiencing at this time? 

2. What stresses are you currently experiencing? 
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Subject Instructions 

1. Try to get a good night's sleep before you come for these 
Psychophysiological tests. 

2. Don't eat food or drink coffee, tea, or soft drinks for 1 
hour prior to your testing time. 

3. Don't engage in strenuous exercise for at least 1 hour 
prior to your tests. 

4. Don't drink water or smoke for at least 1 hour prior to 
your tests. 

5. If you are ill the day you are scheduled to be tested, 
please call and reschedule. 
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Table 1 

M e a n5 aii£ Standard Deviations £>£ Psychophysiological Tests 

and A Scores 

Tests (N = 60) M SD 

Salivary Output 2. 749 cc 1. 625 

Sublingual Temperature 98. 010 degrees F . 879 

Palmar Conductance 11. 905 umhos 5. 629 

Volar Conductance 4. 748 umhos 2. 596 

Log Change in Conductance 
• 166 log umhos 0. 208 

Diastolic Blood Pressure 72. 670 mm Hg 11. 640 

Heart Period 151. 170 mmin/10 N 24. 660 

A Scores 56. 578 7. 10 
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Table 2 

Correlation (Pearson) between A Score and CAQ Personalit.v 

Traits 

Personality Trait (N = 60) Correlation 

Factor A Warmth -0.127 

Factor B Intelligence 0.144 

Factor C Emotional Stability 0.040 

Factor E Dominance 0.183 

Factor F Impulsivity 0.010 

Factor G Conformity 0.131 

Factor H Boldness 0.022 

Factor I Sensitivity -0.037 

Factor L Suspiciousness -0.156 

Factor M Imagination -0.003 

Factor N Shrewdness -0.049 

Factor 0 Insecurity 0.019 

Factor Radicalism 0.046 

Factor Q2 Self-Sufficiency 0.064 

Factor Q3 Self-Discipline 0.005 

Factor Q4 Tension -0.117 
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Table 3 

Correlation (Pearson') between £ Score and CAQ Clinical 

Factors 

Clinical Factors (N = 60) Correlation 

Factor D1 Hypochondriasis 0. 180 

Factor D2 Suicidal Depression 0. 081 

Factor D3 Agitation 0. 010 

Factor D4 Anxious Depression -0. 091 

Factor D5 Low Energy Depression -0. 125 

Factor D6 Guilt and Resentment 0. 019 

Factor D7 Boredom and Withdrawal -0. 177 

Factor Pa Paranoia -0. 049 

Factor Pp Psychopathic Deviation 0. 057 

Factor Sc Schizophrenia 0. 032 

Factor As Psychasthenia -0. 063 

Factor Ps Psychological Inadequacy -0. 162 
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Table 4 

Correlation (Pearson) between A Scores and Scores on 

Physical Disorders Questionnaire 

Physical Disorder (N = 60) Correlation P 

Cardiovascular 0.050 N.S. 

Pulmonary 0.211 N.S. 

Upper Respiratory 0.263 < .05 

Ear 0.048 N.S. 

Eye -0.012 N.S. 

Mouth 0.050 N.S. 

Gastrointestinal 0.164 N.S. 

Endocrine -0.224 < .05 

Neurological 0.013 N.S. 

Urinary -0.093 N.S. 

Skin -0.092 N.S. 
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Table 5 

Statistical Analysis (t-tests) of CAQ Personality Trait 

Scores of Individuals with Sympathetic Dominance and CAQ 

Personality Trait Factor Norms for College Students 

Personality Trait (N = 50) M SD P 

Factor A Warmth 5.98 2.07 < .01 

Factor B Intelligence 5.39 1.92 N. ,S. 

Factor C Emotional Stability 5.04 2.22 < .025 

Factor E Dominance 5.46 2.61 N. S. 

Factor F Impulsivity 5.78 2.24 N. S. 

Factor G Conformity 5.16 2.38 N. S. 

Factor H Boldness 5.88 2.13 N. S. 

Factor I Sensitivity 5.52 2.47 N. S. 

Factor L Suspiciousness 6.28 1.91 > .0005 

Factor M Imagination 5.58 1.94 N. S. 

Factor N Shrewdness 5.02 2.45 N. S. 

Factor 0 Insecurity 5.50 2.57 N. s. 

Factor Q^ Radicalism 5.14 1.94 N. S. 

Factor Q2 Self-Sufficiency 5.06 1.87 < .025 

Factor Q3 Self-Discipline 4.96 2.42 < .005 

Factor Q4 Tension 5.56 2.30 N. S. 

Note. The CAQ Personality Trait Factor Norms have a mean of 
5.5 and a standard deviation of 2. 
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Table 6 

Statistical Analysis (t-tests) of CAQ Clinical Factor Scores 

of Individuals with Sympathetic Dominance and CAQ Clinical 

Factor Norms for College Students 

Clinical Factor (N = 50) M SD p 

Factor D1 Hypochondriasis 5. 22 1. 75 N. S. 

Factor D2 Suicidal Depression 5. 14 1. 80 N. S. 

Factor D3 Agitation 6. 34 2. 32 < . 0005 

Factor D4 Anxious Depression 5. 68 2. 02 N. S. 

Factor D5 Low Energy Depression 5. 42 2. 15 N. S. 

Factor D6 Guilt and Resentment 5. 44 1. 92 N. S. 

Factor D7 Boredom and Withdrawal 5. 04 2. 07 < . 025 

Factor Pa Paranoia 5. 70 2. 33 N. S. 

Factor Pp Psychopathic Deviation 5. 74 2. 33 N. S. 

Factor Sc Schizophrenia 5. 46 1. 94 N. S. 

Factor As Psychasthenia 5. 68 2. 03 N. S. 

Factor Ps Psychological Inadequacy 5. 04 2. 00 < . 025 

Note. The CAQ Clinical Factor Norms have a mean of 5.5 and 
a standard deviation of 2. 



REFERENCES 

Acker, C. W. (1963a). Personality concomitants of autonomic 

balance, I: Rorschach measures. Journal of Projective 

Techniques. 27, 12-17. 

Acker, C. W. (1963b). Personality concomitants of autonomic 

balance, II: Inventory measures. Journal of Projective 

Techniques. 27, 20-22. 

Bridger, W. H. & Reiser, M. F. (1959). Psychophysiological 

studies of the neonate: An approach toward the 

methodological and theoretical problems involved. 

Psychosomatic Medicine• 21. 265-276. 

Clemens, T. L. (1954). A preliminary report on autonomic 

function in neoplastic diseases. In J. A. Gengerelli & F. 

J. Kirkner (Eds.), The psychophysiologjcal variables in 

human cancer (pp. 78-90). Berkeley: University of 

California Press. 

Eppinger, H. & Hess, R. (1917). Vagotonia. New York: The 

Nervous and Mental Disease Publishing Company. 

Eysenck, H. J. & Eysenck, M. W. (1985). Personality anrf 

individual differences: A natural science approach. New 

York: Plenum Press. 

Fels Research Institute. (1940). Teacher's record. Yellow 

Springs, OH: Fels Research Institute. 

43 



44 

Fink, J. (1960). A psychophysiological comparison of brittle 

and stable diabetics. Unpublished doctoral dissertation, 

University of California, Los Angeles. 

Gellhorn, E. (1968). Central nervous system tuning and 

its implications for neuropsychiatry. Journal of Nervous 

and Mental Disease. 147. 148-162. 

Grossman, H. J. & Greenberg, N. H. (1957). Psychosomatic 

differentiation in infancy. Psychosomatic Medicine. 19. 

293-305. 

Guilford, J. P. (1940). Inventory of factors S T D C R. 

Beverly Hills, California: Sheridan Supply Company. 

Guilford, J. P., & Martin, H. G. (1943a). Inventory of 

factors G A M I. N. Beverly Hills, California: Sheridan 

Supply Company. 

Guilford, J. P., & Martin, H. G. (1943b). Personnel 

Inventory I. Beverly Hills, California: Sheridan Supply 

Company. 

Gunderson, E. K. (1953). Autonomic balance in 

schizophrenics. Unpublished in doctoral dissertation, 

University of California, Los Angeles. 

Harrell, J. P. (1979). Individual differences in 

anticipatory physiological responses to signaled stress: 

Role of locus of control and autonomic balance. 

Perceptual and motor skills. 48, 663-669. 

Kagan, J. (1988, February). Fearfulness in young children. 

Paper presented at the American Association for the 

Advancement of Science. Boston, Massachusetts. 



45 

Lacey, J. I. (1950). Individual differences in somatic 

response patterns. Journal of Comparative and 

Physiological Psychology. 43, 338-350. 

Lacey, J. I., Bateman, D. E., & Van Lehn, R. (1952). 

Autonomic response specificity and Rorschach color 

responses. Psychosomatic Medicine. 14, 256-260. 

Lacey, J. I., Bateman, D. E., & Van Lehn, R. (1953). 

Autonomic response specificity: An experimental study. 

Psychosomatic Medicine. 15. 8. 

Lacey, J. L., & Lacey, P. C. (1958). Verification and 

extension of the principle of autonomic response 

stereotypy. American Journal of Psychology. 71, 50-73. 

Lucio, W. H., Wenger, M. A., & Cullen, T. D. (1967). 

Psychophysiological correlates of female teacher behavior 

and emotional stability: A seven-year longitudinal 

investigation. CSE Reference No. 44, University of 

California, Los Angeles. 

Markwell, E. D. (1963). An investigation of resting 

patterns of autonomic function in the tuberculous. 

Behavioral Science. 8, 28-33. 

Parker, D. M. & Wilsoncroft, W. E. (1978). Intensity of 

motion sickness symptoms as a function of apparent 

autonomic balance. Journal of General Psychology. 98. 

253-257. 



46 

Parker, D. M., Wilsoncroft, W. E. , & Olshansky, T. (1976). 

The relationship between life chance and relative 

autonomic balance. Journal of Clinical Psychology. 32, 

149-153. 

Patton, G. W. R. (1969). Interstressor consistency of 

subject differences in autonomic activity. Journal of 

Psychology. 72. 199-209. 

Petren, K. & Thorling, I. (1911). Utersuchengen uber das 

vorkommen von vagotonus und sympathikotonus. Zeitschrift 

fur klinishce Medicine. 73, 27-46. 

Richards, T. W. & Simon, M. P. (1941). The Fels child 

behavior scales. Genetic Psychology Monographs. 24, 259. 

Richmond, J. B., & Lustman, S. L. (1955). Autonomic 

function in the neonate. Psychosomatic Medicine. 17. 

269-275. 

Smith, D. B. D. & Wenger, M. A. (1965). Changes in 

autonomic balance during phasic anxiety. 

Psychophysiology. 1, 267-271. 

Spiegel, D. E. & Acker, C. W. (1967). Autonomic balance 

and reactivity in relation to indices of psychopathology 

on the MMPI. Journal of Projective Techniques, .32, 77-

80. 

Sterman, M. B., Clemens, T. L., & Wenger, M. A. (1966). 

Autonomic and clinical correlates of differential 

electroencephalogram response to cold pressor 

stimulation. Psychophysiology. 2, 327-337. 



47 

Thomas, A., Chess, S., & Birch, H. (1968). Temperament and 

behavior disorders in children. New York, NY: New York 

Univeristy Press. 

Tolmie, J. G. (1958). Patterns of autonomic function in 

tuberculous patients. Unpublished doctoral dissertation, 

University of California, Los Angeles. 

Vogel, W., Broverman, D., & Klaiber, E. L. (1977). 

Electroencephalograph^ responses to photic stimulation 

in habitual smokers and nonsmokers. Journal of 

Comparative and Physiological Psychology. 91, 418-422. 

Wender, E. H., Palmer, F. B., Herbst, J. J., & Wender, P. H. 

(1976). Behavioral characteristics of children with 

chronic nonspecific diarrhea. American Journal of 

Psychiatry. 133. 20-25. 

Wenger, M. A. (1941). The measurement of individual 

differences in autonomic balance. Psychosomatic 

Medicine. 21,427-434. 

Wenger, M. A. (1942a). A study of physiological factors: 

The autonomic nervous system and skeletal musculature. 

Human Biology. 14. 69-84. 

Wenger, M. A. (1942b). The stability of measurement of 

autonomic balance. Psychosomatic Medicine. 4., 94-95. 

Wenger, M. A. (1943a). A further note on the measurement 

of autonomic balance. Psychosomatic Medicine. 5, 148-

151. 



48 

Wenger, M. A. (1943b). Seasonal variations in some 

physiologic variables. Journal of Laboratory and 

Clinical Medicine. 28. 1101-1108. 

Wenger, M. A. (1947). Preliminary study of the 

significance of measures of autonomic balance. 

Psychosomatic Medicine. 9, 301-309. 

Wenger, M. A. (1948). Studies of autonomic balance in Army 

Air Force personnel. Comparative Psychology Monographs. 

19. no. 4. 

Wenger, M. A. (1949). Autonomic balance under nine drugs. 

American Psychologist. 4, 233. 

Wenger, M. A. (1957). Pattern analyses of autonomic variables 

during rest. Psychosomatic Medicine. 19. 240-244. 

Wenger, M. A., Clemens, T. L., Coleman, D. R., Cullen, T. 

D., & Engel, B. T. (1961). Autonomic response 

specificity. Psychosomatic Medicine. 23, 185-193. 

Wenger, M. A., Clemens, T. L., & Cullen, T. D. (1962). 

Autonomic functions in patients with gastrointestinal and 

dermatological disorders. Psychosomatic Medicine, 24. 

267-273. 

Wenger, M. A., Clemens, T. L., Dorsie, M. L., Engel, B. T., 

Estees, F. M., & Sonnenschein, R. R. (1960). Autonomic 

response patterns during intravenous infusion of 

epinephrine and norepinephrine. Psychosomatic Medicine, 

22, 294-307. 



49 

Wenger, M.A. & Cullen T. D. (1972). Studies of autonomic 

balance in children and adults. In N. S. Greenfield and 

R. A. Sternbach (Eds.), Handbook of Psychophysiology. 

New York: Holt, Rinehart, and Winston, Inc. 

Wenger, M. A., & Ellington, M. (1943). The measurement of 

autonomic balance in children: Method and normative 

data. Psychosomatic Medicine. .5, 241-253. 

Wineman, E. W. (1971). Autonomic balance changes during 

the human menstrual cycle. Psychophysiology. 8., 1-6. 


