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Musculoskeletal Disorders

Introduction

This chapter will discuss five clinical disorders: psychogenic
rheumatism, occupational cramp, rheumatoid arthritis, parkinsonism, and
gout. It is immediately apparent, therefore, that its title is a misnomer in one
important sense. The basic pathophysiological processes involved in at least
three of these disorders almost certainly lie outside the musculoskeletal
system. A more accurate title might have referred to disorders with
predominant musculoskeletal manifestations. The logic of their selection
based on common symptomatic features is reinforced by a significant
resemblance among the psychological factors that have been found associated

with each.

The fact that the psychological findings reported for these disorders
overlap poses questions about their precision, if not their validity. The
similarities, however, may be quite real. If so, this raises a suspicion that the
findings are similar for the same reason that the disorders are, i.e., their
shared manifestations. The presence of any disease that causes severe
limitation of motility, as well as pain and related symptoms in the muscles
and joints, will produce psychological reactions to these symptoms. Perhaps

the greatest problem in obtaining and interpreting data on patients with
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musculoskeletal disorders lies in separating these consequences of disease
from factors which are antecedent. Some of the data does bear on factors
antedating onset and these are of particular interest. But the entire subject
area contains a wealth of findings that merit interest, and illustrate both the

successes and difficulties of the psychosomatic approach.

Prior to the consideration of the disorders themselves is a section which
reviews the available data in the area of basic psychophysiology most
relevant to the musculoskeletal system, i.e., muscle tension. The rationale for
this choice can be questioned for the very reason and to the same degree that
the chapter may be mislabeled. Nevertheless, muscle tension does seem to
have direct relevance to two of the disorders, and indirect relevance to at
least two others. It also represents an important area of psychophysiology in
its own right. Other relevant areas of psychophysiology will not be neglected,
but will be considered in direct relation to the disorders in which they may be

implicated.

Basic Psychophysiology

It hardly needs to be pointed out that posture, gait, facial expression,
and gestures represent basic characteristics of the personality. Individuals
have their own relatively unique styles of motor expression which are readily

recognizable both to themselves and those who know them. The style of a
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person’s motor activity also provides revealing manifestations of his
psychological attributes. Many studies (reviewed by Plutchik) are unanimous
in showing that motor expression reliably communicates characteristic

attitudes.

Freud pioneered our understanding of the significance of “meaningless”
motor acts as manifestations of specific unconscious motivational forces.
Psychoanalysts who followed have provided further insights about the
meanings behind various movements and postures. The individualized nature
of these activities makes an ideographic clinical approach such as
psychoanalysis the most appropriate method for their psychological study.
No comparable method existed on the motor side for a long time. Now an
ingenious beginning toward a science of “Kinesics” has been launched by

Birdwhistell.

Expressive behavior has obvious relevance to both normal personality
and psychopathology, the domain of psychiatry. The psychosomatic approach
requires a focus on psychophysiological mechanisms, rather than motor

behavior. Within this framework, our interest is in muscle tension.

Muscle Tension

The term “tension,” with its inherent dual meaning of a psychological as

well as muscular phenomenon, implies the existence of a psychosomatic
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relationship. While this may be revealing in a very general sense, a scientific
understanding of that relationship requires specific, precise definition of both
its psychological and somatic components. The vagueness of the term tension
to represent a psychological phenomenon is obvious. It may be less evident
that there has been considerable variation in its use on the somatic side as
well. The common feature which appears to underlie these various usages is
skeletal muscle contraction; and it seems most sensible to define muscle
tension simply in that way. In so doing we bypass issues of central
neurophysiological states, and ignore the highly unlikely possibility that

differing types of contraction exist.

This still leaves the problem of operational definition. The methods
used to measure muscle tension have varied widely. As early as 1942, R. C.
Davis catalogued six different modes of measurement, each including multiple
differing techniques. Davis’ careful analysis led him to conclude that the best
method is the electronically integrated electromyogram (EMG) recorded from
electrodes on the skin. There is now general agreement with his viewpoint
that the surface EMG represents the most definite, sensitive, reliable, and
practically useful method of measuring muscle tension. A manual providing a
detailed description of the technique is available. Care must be exerted to
choose electronic components with appropriate characteristics. With such
equipment, the EMG is a direct, linear correlate of isometric skeletal muscle

contraction over most of its range. It appears also to correlate with subjective
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feelings of muscle tension.

Nevertheless other methods continue to be used. Among these are a
resonance technique which records combined motion and tension; eye-blink
rate; the speed and accuracy of fine psychomotor activity; the after
contraction phenomenon; several techniques for quantifying movement,
including a “motility bed”; and many others. All may have value. But they are
measuring different phenomena than the muscle action potentials which the
EMG detects. They cannot be considered equivalent either to the EMG or to

one another.

Another problem lies in the choice of the muscle groups to be measured.
Factor analyses applied to data from several independent studies show
convincingly that a general factor of muscle tension does exist. This indicates
that there is a tendency for tension to occur to a similar degree in muscles
throughout the body. However, this tendency is limited. The general factor
neither includes all muscles nor does it represent close to all the variance of
those it does include. Additional factor clusters also emerge from the analyses
that represent more localized patterning of tension. Moreover, it has been
demonstrated that response specificity occurs for the muscles as well as
autonomic variables. This phenomenon, originally identified by Lacey,
represents the tendency for individuals to react physiologically to differing

stimuli in a preferential fashion, with maximum response in a particular,
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differing response system. The determinants, or even correlates, of the
“choice” of a specific site of muscular responsivity remain unknown. Stimulus
specificity, the patterning of responses due to the specific effects of a given
stimulus, also seems to occur. The study by Voas also indicated that muscle
tension measured in seven separate sites varied not only for different
individuals but within the same individual during different conditions. In any
single research, therefore, confidence can be placed on the findings only as
they apply to those muscles specifically measured. Very few studies have
included EMG’s from multiple sites. Yet the results from one or two sites are
frequently interpreted as if they represented a valid index of generalized
tension. One of the favored sites is the frontalis. Here the dangers of
erroneous extrapolation are especially great, for this muscle seems to be one
of those least related to the general tension factor. In a few instances there
are several studies focused on a given research question which together
include sufficient sites to permit a reasonable capacity to infer that
generalized tension has been demonstrated. There are also, of course,
questions for which measurement of tension in only a single site is relevant.
If, for example, one wishes to know if a symptom arises from muscle tension,

then the tension at its locus represents the only relevant measure.

Additional methodological problems arise about the selection of
variables for analysis. Is the variable of choice the resting EMG level, or that

reached after stimulation? Is it the mean response or the peak? Is duration of
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response more important than its magnitude, or, returning to the matter of
the locus of response, is it better to know when tension involves a greater
number of muscle areas or the body as a whole? There are no a priori
answers. All these indices have been used. Any of them may be valid (i.e,
relevant) to a given problem. At times, the use of several adds up to a broader
understanding. But the lesson is clear; each study must be examined carefully
to learn precisely what was measured and how, and the results interpreted in

those terms.

Muscle Tension and Personality

Systematic attempts to understand the relation of specific personality
traits to muscle tension began to develop around the turn of the century. One
of the first was provided by William James, who divided people into hyper-
and hypoactive types; the former being excitable, hypermotile, and tense, and
the latter phlegmatic, calm and relaxed. Many other observers have suggested
a similar dichotomy, often emphasizing that hyperactivity occurred at times
of emotional stimulation. These and related studies have been the subject of

an extensive review by Iris Balshan Goldstein.

It seems likely that emotional “excitability” corresponds closely to what
we would now term “trait anxiety.” To be distinguished from the state of

anxiety, this term refers to the characterological tendency to respond with
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anxiety to many situations, including those of low threat, i.e.,, a chronic
proneness to anxiety. The threshold may be so low that anxiety is
experienced even at seeming rest. Using this better defined concept, Balshan
Goldstein found that normal women, scoring high on trait anxiety scales, had
higher levels of tension (in sixteen muscles) during noise stimulation than did
those with low scores. This greater responsiveness was negatively related to
scores for restraint, and positively to scores for general activity in the
Guilford-Zimmerman Temperament Survey, but not to any of its other trait
variables. In a later very similar study, this time using a patient group,
Balshan Goldstein found the same relationship between EMG-measured
tension and trait anxiety. Rossi also demonstrated a relation between these
two variables. Trait anxiety has also been related to eye-blink rate, a measure

that has been proposed as an index of overall tension.

In both of Balshan Goldstein’s studies, tension levels at rest were very
low for all groups. Malmo also believes that stressful stimulation usually is
required to bring out the higher tension levels of more anxious people. Others
have suggested that anxious individuals will have significantly greater tension
even at rest. The explanation for the discrepancy may lie in the degree of
success in creating sufficiently non-stimulating conditions. The anxiety-
inducing effects of exposure to the psychosomatic laboratory itself makes it

difficult to achieve truly basal conditions.
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Trait anxiety would be expected to be associated with evidences of
maladjustment. This too has been shown to relate to muscle tension. Duffy
found that children with lower ratings of adjustment in nursery school
manifested higher pressure in squeezing a hand dynamometer. Adults with
increased EMG tension (in the arm, shoulder and back) have been noted to
react to minor environmental changes with anger and irritation. Similarly,
Wenger found that boys judged to be most tense physically tended to be
emotional, irritable, aggressive, and unstable, and that ratings of tension in
children correlated with emotionality, carelessness, distractibility, and
impulsiveness. There is evidence of the same relationship in laboratory

settings as well.

Lacey has reported data suggesting that impulsivity and hyperkinetic
traits are associated with tendencies to exhibit bursts of sympathetic-like
activity, or continuous oscillatory changes, in autonomic variables. Although
he did not measure muscle tension, its correlation with these behaviors has
just been indicated. Lacey’s interesting idea remains conjectural, however,

since the only attempt at replication has proved negative.

The interrelationships among autonomic variables, muscle tension, and
personality represents a barely touched-upon subject that may have
considerable significance. One interesting possibility is opened by the study

of Kempe. This revealed contrasting traits between individuals whose stress
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response was primarily autonomic and those who tended to develop
generalized muscle tension. Those with tension responses tended to be aloof,
to deny emotion, and to intellectualize easily. The autonomic responders
were emotional, insecure, and prone to worry. Although stress does have
some tendency to result in a generalized “activation” of all physiological
responses (as will be considered shortly), there is also evidence that the
autonomic and muscle systems may have a reciprocal relationship under
some circumstances. Malmo and Shagass noted this reciprocity between heart
rate, and both motor responses and EMG levels in the arm in a group of

psychiatric patients exposed to a painful stimulus.

In this latter study, some of the motor responses were “defensive,” i.e.,
they served to terminate the painful stimulus. This raises the issue of the role
of psychological defense in producing muscle tension. The traits reported by
Kempe to characterize those who respond to stress with generalized muscle
tension suggest a personality in which defenses against affects are
predominant. This is an issue of great importance. The control of affect,
particularly anger, has been postulated as a major pathogenic mechanism in
several of the musculoskeletal disorders to be discussed in subsequent

sections.

This relationship has been suggested by many psychoanalytic

observations. Abraham reported in 1913 that “during analysis patients show
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inhibitions of those bodily movements which derive from a repressed [my
emphasis] erotic pleasure in movement.” Ferenczi noted the frequent
reciprocity between thought and action, and observed that many patients
exhibit stiffness of the limbs during a state of resistance, which disappears
following its resolution. The tendency for the affect-controlled compulsive
character to manifest generalized muscular rigidity was explored in detail by
Reich, who clarified its ties to the rigidity of defense in the important term
“character armor.” He pointed out how physical relaxation can result in a
loosening of defenses and freeing of affective expression. Similarly, Barlow
reported that following relaxation “one may see uncontrollable reactions,
such as laughter and weeping.” Fenichel comments that “pathogenic defense
always means the blocking of certain movements.” He reported that a patient
“who can no longer avoid seeing an interpretation is correct, but nevertheless
tries to, frequently shows cramping of his entire muscular system or of
certain parts of it.” The most detailed psychoanalytic studies were carried out
by Felix Deutsch who reported on the presence of individually characteristic
infantile postures and movements associated with the regressive nature of
the psychoanalytic situation. A portion of what he observed were defensive
movements, e.g., rigidity related to the suppression of thoughts, a point also
emphasized by Ascher. In sum, these observations focus on the role of muscle
tension in relation to defense, and often specifically in relation to control of

affective expression. Plutchik summarizes the implication of these and other
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studies in much the same way. He comments also on the ubiquity of reference
to this connection in everyday language (being rigid, keeping one’s chin up,
etc.). There is, in addition, the familiar observation that being self-protectively
“on guard” in the face of danger is associated with muscular tenseness. Also
consistent with the reciprocity noted by Kempe are Kepecs’ psychoanalytic
observations of a reciprocity between muscle and secretory activity, including
weeping and exudation into the skin. He suggests that when the muscles are
about to be activated during rage but this undergoes inhibition, the result

may be actual weeping or weeping lesions of the skin.

An attempt was made by the Michael Reese group to obtain
experimental verification of the relationship between muscle tension and
“control.” In the initial study a series of hospitalized depressed patients were
selected for study because of the motoric disturbances found in this type of
disorder. These patients were exposed to a stressful situation, and one
designed to stimulate efforts at self-control, while EMG recordings were
obtained from seven muscles. The temporary activation of efforts at self-
control did not elevate muscle tension. However, there were a number of
significant correlations between tension in four muscles (frontalis, trapezius,
quadriceps, and particularly the biceps) and several personality trait
measures that seem consistent with the postulated relationship. Tension in
these muscles was greater in the patients who were characterologically less

emotional, less anxious, more prone to use fantasy than action, and who had a
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more rigid definition of their body boundaries. An attempt to replicate these
findings on a different study population, a mixed group of psychiatric
outpatients, failed. A careful analysis of the discrepancies suggests that their
major source lay in the differences between the psychological characteristics
of the patients in the two studies. Whatever the explanation, one can only
conclude that the clinical observation that defensive character armoring is
reflected in elevated levels of muscle tension remains unverified in the

laboratory.

The basis for selection of a measure of body boundary definiteness
stemmed from the work of Fisher and Cleveland. These researchers have
conducted a number of studies of body image focused on the degree to which
an individual conceives of his body boundary as representing a distinct
barrier between internal and external interchanges. They developed the
hypothesis that a high “barrier” measure is associated with exterior
psychosomatic disorders, including arthritis, and with greater reactivity of
the physiological systems nearer the surface of the body. In several studies, it
was found that subjects with a high barrier score developed greater levels of
muscle tension in response to stressful stimulation than did those with a low
barrier score. Details of their work and that of others on this subject are

available in two books.

Stress, Arousal, Emotion, and Defense
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There is solid evidence that the psychological stress response is
accompanied by an increase in muscle tension in most people. In Duffy’s
studies, the greatest rises in tension occurred with emotional stress. It has
been repeatedly demonstrated that when elevations of muscle tension occur
during interviews, specifically stressful material is being discussed. In one
interesting study, jaw muscle tension was high following criticism by the

therapist, but fell after praise, in both the patient and therapist.

Not only does tension increase under stress, it spreads to involve larger
areas of the body. There is a tendency for an individual to lose his ability to
discretely utilize specific muscles required for appropriate action, and for
tension to spread progressively from that site. Luria’s classical studies
demonstrated that affectively meaningful stimuli produced a disorganization
of purposeful responses in the hand, which became impulsive and tremulous;
there was “overflow” of tension to the muscles of the nonactive hand. Factor
analyses of the data collected in the Michael Reese studies mentioned above
also revealed that muscle responses became more diffuse as stress

intensified.

There is a school of thought which asserts that there are no real
physiological differences among the various states of affect associated with
stress, nor indeed among these and other states of heightened motivation and

mental effort. All such states are seen as representing points of elevation
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along a single continuum. Their qualitative differences are ascribed to added
cognitive elements and components of “directionality” (approach avoidance).
The central underlying phenomenon has been termed “arousal” or
“activation,” the former emphasizing its behavioral properties, the latter its
neurophysiological ones. A detailed consideration of this theory and the

evidence upon which it is based is available, and does not concern us here.

What we do need to note is that the theory postulates that the level of
muscle tension (along with manifestations of sympathetic nervous system
activity) parallels the level of activation. Consistent with this are the findings
of increased tension associated with learning, motivation, difficulty of mental
work, reaction time, attention, thinking, etc. (References to this work can be
found in Balshan Goldstein’s review.) Certainly emotional stresses of
essentially every kind have been demonstrated to be associated with
increased muscle tension. One interesting exception is the occurrence of a
precipitous drop in tension, to the point of physical collapse, associated with

sudden surges of intense emotion, the phenomenon known as tonusverlust.

Levels of activation may be applied not only to classify stimuli (stronger
stimuli being more activating) but to characterize individuals as well. There is
a tendency for people to retain their respective ranks in their levels of muscle
tension across a variety of stimulus situations. Individuals at the poles of such

a ranking would presumably be the same ones identified by the hyper- vs.
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hypoactive personality typology already described.

While activation theory may have value in understanding states of
affective arousal in general, there are sound reasons for looking beyond it to
more specific issues. As Lacey has so well clarified for autonomic responses,
specific “fractionation” of the general response occurs, with variations
ascribable to the stimulus, to the individual, and probably to the quality of the
internal response state evoked. It has been indicated already that the
tendency for muscles to react in a generalized fashion is not a strong one, and
that there is distinct evidence that more discrete response patterns occur. It is
now a commonplace laboratory observation that rises in muscle tension
during arousal often can be demonstrated if the “correct” muscle is found, but

this site will vary among individuals.

Whatever activation theory does explain, it necessarily begs questions
relevant to the occurrence of specific sites of tension in specific people under

specific circumstances, compelling us to look further.

Anxiety plays a special role in the psychological stress response, being
both an indicator of its presence and a precursor of further response. Hence it
is not surprising that anxiety is the affect most clearly implicated in stress-
associated rises in muscle tension. Motor hyperactivity and “nervous”

mannerisms are widely accepted as evidence of everyday anxiety. Tremor,
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purposeless movements, restlessness, and other motor symptoms are regular
features of clinical states of anxiety. Cameron’s systematic analysis of
symptoms occurring in patients with anxiety revealed that the “skeletal
muscle pattern” represented the largest subgroup. Balshan Goldstein
concluded from her extensive review that muscle tension tends to be high,
“particularly in disorders in which anxiety is the major concomitant.” In
studies of the stress responses of psychiatric patients belonging to several
diagnostic categories, Malmo and Shagass found that the degree of anxiety
paralleled the extent of the rise in muscle tension, regardless of the diagnosis
(with some exceptions among chronic schizophrenics). Two separate studies
of hypnotically induced emotions demonstrated that rises in muscle tension
were greater following an anxiety or fear suggestion than one for depression.
A detailed laboratory study of muscle tension in psychiatric outpatients by
the Michael Reese group, involving multiple psychological variables, revealed
that the increases in muscle tension occurring with stress were related most
closely to ratings of anxiety. Both Jacobson and Wolpe consider muscle
tension as an inherent component of the state of anxiety, so that their anxiety

treatment techniques are based on tension reduction.

Anxiety also causes a prolongation of the muscle-tension response to
stressful stimulation. The exaggerated startle reaction so typical of anxiety
seems to be due to this rather than an increased magnitude of response.

Anxious patients manifested a continuing rise in tension following a sudden
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noise stimulus at a time when the responses in normals were falling and had

almost disappeared.

Anger also is relevant. The subjective sense of increased tension
associated with rising anger is a familiar experience. A specific attempt to
differentiate the physiological patterns specifically characteristic of fear vs.
anger revealed that both were associated with elevated frontalis tension, with

the levels during anger exceeding those for fear.

The state of frustration may not be identical to that of anger, but it is
certainly one closely akin. In his thoughtful review, Plutchik marshalled a
substantial body of evidence linking frustration and conflict to muscle
tension. He cites a variety of studies which confirm the observable link
between frustration, anger, and hypermotility, and of tension arising in
situations where internal conflicts block action. From these and other data he
concludes that chronic muscular tensions represent “a continuous state of
readiness, indicating present day conflict or frustrations” that “reflect
attitudes which are usually verbally unexpressed.” Freeman also felt

frustration and conflict were central to the development of muscle tension.

If we take a second look at the studies of stress, maladjustment and trait
anxiety, it becomes apparent that irritation, irritability, impatience, and

similar states are frequently part of the reported affective reactions. Given the
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complexity of human beings, states in which a single “pure” affect develop are
rare. Experience in the psychosomatic laboratory confirms this; even with the
specific attempt to stimulate a given affect, mixed states occur. Certainly the
physiological features of anxiety, anger, and other affects overlap, requiring
great sophistication in research methodology to delineate their minor,
quantitative differences. It may be that each affect is associated with a
somewhat specific patterning of tension, i.e., with prediliction for certain
muscle groups. Bull has suggested that feeling states arise secondarily as the
perception of the patterned muscular responses which, she feels, represent
the primary emotional state, a derivative of the James-Lange theory. The term
she uses for emotional states is “attitude,” one that has both affective and

positional connotations.

But in every situation of stress and affect arousal it is equally certain
that the reaction also will include elements of ego defense. It is impossible to
conceive of a state of stress in human beings unaccompanied by the
mobilization of defenses and coping mechanisms. The states of frustration and
conflict, discussed above, also include a component of defense. Even simpler
demands for performance, problem solving, attention, etc., necessarily call
forth adaptive efforts. Thus we are brought back again to the possible role of
control and defense mechanisms in the production of muscle tension,
especially when it is sustained. It is possible that it is these processes, rather

than the affect, that is the crucial factor in stress-induced tension.
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The two studies which attempted specifically to identify the role of
control were, as indicated, negative. The focus of these was on relatively
conscious and immediate exertions of control efforts, i.e., self-control.
Perhaps a better definition of control related to more automatic processes, or
a focus on other defense and coping mechanisms, especially those linked to
character, might have better payoff. One report, which touches on this
subject, linked the responsiveness of frontalis muscle tension to ego strength,
as measured by the MMPI (Minnesota Multiphasic Personality Inventory).
Given the known inverse relationship of ego strength to such factors as trait
anxiety, which correlate with muscle tension, this seems puzzling. The
explanation may lie in the greater defensive response of the high ego-strength
subjects. Unfortunately the design of the study included no observations of

this dimension.

Any stressful situation will inevitably tend to cause rises in all these
factors concomitantly, i.e., a mixture of various affects, defenses, and coping
maneuvers. A researcher will therefore find the explanatory variables he
happens to look for. The present state of our knowledge suggests that all
these factors may bear a relationship to muscle tension. It seems sensible to
view tension as representing a final common pathway of peripheral response
which is related to a variety of central psychological states. Within this very
general situation, it may be that differential patterning of muscle response

occurs in relation to specific states. To determine if this is so requires more
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sophisticated research which can examine a variety of psychological factors
simultaneously, each in relation to tension measures taken from many
muscles. Until then, we are left with many interesting conjectures but only a

few dependable conclusions.

Psychiatric Disorders

There is one direction in which many findings do converge. Every one of
the aforementioned factors suggests that elevated muscle tension should be
found in psychiatric patients. Who, if not psychiatric patients, are prone to
manifest anxiety, conflict, stress sensitivity, etc.? The verification of this is
ample. The overall picture shows that patients with essentially every disorder
exhibit a heightened muscle tension under many conditions. In fact, several of
the studies already discussed have used patient groups precisely for this
reason. Therein lies the problem. In such instances it is difficult to discern if
the findings bear a relationship to the disorder per se. The burden of proof
must rest in the other direction, given the widespread presence of elevated

tension across diagnostic groups.

Several of Malmo’s studies have specifically suggested that anxiety is the
primary significant factor. Also consistent is Martin’s finding that “dysthymic”
(anxious, depressed, and/or obsessional) neurotics displayed significantly

more forearm and frontalis-tension at rest than did hysterics. A similar
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comparison by Balshan Goldstein revealed like differences which, however,
were small and not statistically significant. There seems little point, therefore,
in discussing the many studies in which mixed, nonspecified or anxious

patient groups have been studied.

Several studies focusing on schizophrenia have pointed to elevated
levels of tension in these patients, at least under “resting” conditions.
Whatmore and Ellis found resting EMG tension recorded from four areas
(forehead, jaw, forearm, and leg) to be higher in a group of twenty-one
schizophrenics than in ten normal controls. The nature of the patient group
was not specified beyond statements that they had “clear-cut” diagnoses, and
were “without signs of deterioration.” Malmo and his coworkers compared
neck and forearm EMG levels in seventeen chronic schizophrenics, with
groups of “acute psychotics,” neurotics, and normal controls. All patient
groups had high levels of tension at rest, whereas the normals did not.
Stressful stimulation produced an increase in tension for all groups, but the
rise was significantly lower for the chronic schizophrenics than the other
patient groups, with the normals falling between. The schizophrenics were
especially less responsive if the stimulus was brief. Very similar results to
those of Malmo were obtained by Williams using a resonance (non-EMG)

technique.

In a previous study from the same laboratory, “early” schizophrenics
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were found to be similar to very anxious neurotics. Both showed high levels of
neck tension in response to painful stimulation. The schizophrenics, however,
manifested poor discrimination among the various levels of stimulus
intensity. Martin also reported that early schizophrenics were significantly
more tense (frontalis and forearm EMG) than normals. But the difference was

present at rest and disappeared following stimulation.

In a complex and methodologically sophisticated study, Balshan
Goldstein compared muscle tension in psychotics, neurotics, patients with
character disorders, and normal controls. All groups included contained
fifteen subjects, and both sexes. The psychotics were not chronic and included
ten schizophrenics. The EMG records were obtained from seven muscles at
rest and in response to a noise stimulus. The psychotics had generally higher
tension levels at rest, and distinctly greater responses to the noise. The
differences were significant for the sternocleidomastoid, frontalis, biceps, and
forearm extensor muscles, especially the forearm. Both the normals and
patients with character disorders had low levels and responses, while the
neurotics fell between. This study incorporated a unique feature in that the
neurotic and psychotic groups were equated for their levels of anxiety on the
Taylor MAS scale (manifest anxiety scale). Thus their differences in tension
seem reliably related to the diagnostic difference itself. This is the only study

about which such a statement can be made with confidence.
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Whatmore and Ellis also conducted studies of depression. In their initial
project, six severely retarded patients, as well as thirteen patients with
agitated or mixed pictures, were compared with matched controls. All were
female. Resting EMG recordings (forehead, jaw, forearm, and leg) revealed
high tension in all areas, with the greatest differences in the jaw muscles, and
the least in the frontalis. The highest levels occurred in the retarded
depressives. On the basis of these data Whatmore and Ellis formulated a
theory that persistent muscular hypertension at rest, which they termed
“hyperponesis,” reflected a central neurophysiological state that was an
inherent aspect of the depressive disorder. This formulation, however, is not
only vague but loses some credibility from their own previous similar
findings in schizophrenics, of which they make no mention. Nevertheless

their data, particularly those in retarded patients, are of great interest.

In their second project, five previously studied severely retarded
depressed patients were followed with the same measures longitudinally
through remissions and relapses. Increased tension was again demonstrated
during periods of depression. Although the levels decreased temporarily
during successful treatment, they soon returned to the previous high levels
which persisted “indefinitely.” In one patient, a relapse was just preceded by
an increase above the already elevated level. Whatmore and Ellis interpret

these data as further support for their concept of “hyperponesis.”
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Martin and Rees found increased forearm tension in female depressives
during a reaction-time test, compared to controls. While patients’ mean
reaction times were slower, some of their responses were as fast as the
normals, suggesting that the difference may have been due to reduced

motivation.

The degree of elevation in forearm tension was found to correlate with
the severity of depression in a group of patients (of both sexes) studied by
Noble and Lader. Tension correlated also with the level of anxiety. In contrast
to Whatmore and Ellis’ findings, the elevated resting level dropped
significantly following electroconvulsive therapy (ECT). Mental arithmetic
produced an increase in tension to about the same levels both before and
after ECT, the extent of the change being greater afterwards because of the
lower resting level. A positive relationship between the intensity of
depression and the level of resting tension in the forearm, and to some extent
the frontalis, was found also in another study of depressed patients, by Rimon
et al. This was more certain for males than females. Jaw tension however,
which Whatmore and Ellis reported as showing the highest levels, had a
negative relationship with the severity of depression in both sexes. The
posttreatment data are confusing. Patients who made a good recovery
showed an increase in tension, while those who had a poor recovery had a

decrease.
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Data on depressives was obtained also in the aforementioned study by
Balshan Goldstein. Tension levels were recorded from seven muscles in
nonpsycliotic depressed patients and matched groups of nondepressed
neurotics and controls. Each contained thirteen women and eight men.
Following a stimulus, the depressed patients had significantly higher levels of
tension in the trapezius and frontalis; in the forearm the difference fell just
short of significance. Similar, but insignificant, differences were present at
rest. No differences in jaw tension were found, a result in accord with the
findings of Rimon but directly contrary to those of Whatmore and Ellis. It
seems likely that Goldstein’s subjects were less severely depressed than those
in either of these two studies, which had included psychotic patients.
Whatmore and Ellis’ patients also were older, a factor which Rimon found to

be associated with higher levels of tension.

The problem of relating specific sites of tension to specific disorders is
illustrated by the data on the forearm extensors. Elevated tension in these
muscles is the most reliable finding in depressives, having been reported in
all the studies discussed above. However, it has also been reported to occur in

schizophrenics in three separate studies.

A recent study has demonstrated a decrease in the postural reflex
activity of the shoulder (supraspinatus) in depressed patients. This

correlated, in general, with the level of depression. These findings fit with the
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commonly observable slumped posture of depressives. An essential point is
that this interesting technique is entirely different from that used in the other

studies considered above.

It might be mentioned also that psychotics of all types are said to differ
from neurotics in having significant disturbances of fine psychomotor activity.
Finally, it should be noted that characteristic microscopic muscle lesions and
an elevation in circulating levels of certain muscle enzymes have been

reported to occur in patients with a variety of acute psychoses.

Conclusions

It seems possible to come to a few general conclusions despite the

differing and somewhat confusing nature of this array of data:

1. There is a tendency for individuals to be characterized by different
levels of muscle tension and to maintain this relative level in various
situations. Perhaps the best personality correlate of higher levels of tension is
the tendency to experience anxiety and to manifest other forms of emotional

hyperreactivity.

2. Individuals have a proclivity to develop tension, when stimulated,
primarily in specific sites characteristic for themselves. Under conditions of

increased arousal, tension tends to become progressively more generalized,
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and the differences among individuals thus tend to disappear.

3. Under stressful conditions, particularly those which induce anxiety,
muscle tension rises. At high anxiety levels this increase in response is likely
to be accompanied by its prolongation in time, and by its spread, leading to
disruption of motor coordination. The relationship of stress-induced tension
with heightened anxiety is clearest, but it may be related also to anger and
other affects, to the mobilization of certain defenses, to the state of conflict or

frustration, or to all of these.

4. Patients with psychiatric disorders of every type are likely to exhibit
high levels of muscle tension, especially after stressful stimulation. It is
uncertain if this relates to the disorders themselves or is merely a reflection
of anxiety and the other factors just mentioned. Increased tension may be
especially characteristic of two disorders, schizophrenia and the depressions,
above and beyond the presence of anxiety. For the depressions, where the
evidence seems particularly strong, the level of tension seems to parallel the
severity of the disorder, even in the presence of overt psychomotor

retardation.

5. No convincing evidence yet exists to relate specific patterns or sites of
muscle tension to specific affect states or to specific psychiatric diagnostic

entities, despite several interesting suggestions. This state of knowledge may
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be partly a product of the fact that few studies have obtained tension

measures from more than a limited number of sites.

6. Clarification of many of these problems seems amenable to research

embodying now existing technical and methodological knowledge.

These conclusions reflect the substantial body of research on the basic
psychophysiology of muscle tension. None of them bears directly on the role
of muscle tension in the musculoskeletal disorders. They do, however, have
some relevance to the psychological characteristics which have been
suggested as playing a significant role in these disorders, as will be seen.
There are also a few studies in which tension measures have been made
directly in patients with given disorders. These will be considered, as

appropriate, within the following sections which deal with each disorder.

Psychogenic Rheumatism

While the term “rheumatism” lacks precise meaning, that very quality
may have a particular aptness in grouping together a grab bag of disabilities
which have common underlying features. The complaints may include a
variety of aches, pains, weakness, stiffness, and other uncomfortable
sensations in the muscles or joints, as well as subjective swelling, tenderness,
and limitation of motion. These may involve a single area, several, or occur

“all over” the body, and they may be migratory. The diagnosis of psychogenic

American Handbook of Psychiatry Vol 4 33



rheumatism is applied to such disorders in which the symptoms and
disability occur in the absence of established “organic” disease or are
significantly out of proportion to its extent. Clinically, the complaints often
have a vague or odd quality, may not conform to expected anatomic
distributions, and may be unrelieved by analgesics or physical therapies.
Abnormal, sometimes bizarre, posture and movements may develop.

However, the symptoms can closely mimic known organic diseases.

The overall incidence of minor isolated rheumatic symptoms must be
100 percent. (Who has not had unexplainable aches and pains?) But there are
no clear figures for the prevalence of disability significant enough to require
diagnostic labeling. It is established that this disorder occurs frequently
enough to comprise a major portion of the patients with diagnosed rheumatic
disease. In several large series, reviewed by Boland, it consistently ranked
among the top three causes of rheumatic disease, along with rheumatoid and
osteoarthritis. The incidence seems to be particularly high in military
personnel, where figures as high as 34 and 42 percent of the admissions to
special rheumatic centers have been reported. In this setting, its onset is

especially common just prior to overseas or combat duty.

Some further idea of the vast extent of rheumatic disease and its
disability, particularly in the military, is provided by data on veterans’

pensions. In 1931 (an era when the number of veterans was far fewer than it
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is today and their care was far less complete) the Federal government was
providing pensions to more than 35,000 disabled veterans in this category, at

an annual cost exceeding 10 million dollars!

Classification and Mechanisms

Boland, who provides one of the best general reviews of the subject,
refers to the disorder also as “psychoneurotic musculoskeletal complaints.”
He does so to emphasize the very high incidence of coexisting neurotic
symptoms and predisposing “neurotic traits” he finds to be characteristic.
Ehrlich also describes it as a form of psychoneurosis. The studies on which
this impression is based, however, lacked adequate controls, and the ubiquity
of psychiatric symptoms when these are skillfully sought after makes one
cautious about this viewpoint. It seems likely that many cases of lesser
severity which do not require referral to a rheumatologist or psychiatrist will

fail to demonstrate overt psychopathology.

Boland classifies psychogenic rheumatism into three subtypes: (1) pure;
(2) superimposed (functional overlay); and (3) residual (functional
prolongation).22 The last most often follows trauma, while the superimposed
type is usually associated with more minor rheumatic diseases, rather than
with a serious articular disease such as rheumatoid arthritis. Fibrositis is

traditionally included as one minor condition particularly prone to
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psychogenic overlay. But there is good reason to question whether this entity
exists at all. Its diagnosis is based on subjective complaints. Though nodules
are sometimes palpable, Halliday has pointed out that these can be found
(as?) often, if sought for, in asymptomatic individuals. In one study cited by
Boland, 70 percent of cases labeled as fibrositis showed “significant
psychiatric disorders.” Although acknowledging the difficulties in diagnosis,
Hench and Boland suggest that, with care, the two can be differentiated
clinically. They characterize fibrositis as having more localized and definite
symptoms which are highly responsive to external temperature and humidity
(rather than to mood, distraction, or emotional stress), as having a better
response to the usual therapies, as associated with less disability, and as
occurring in less neurotic patients who are more calm and cooperative during
examination, and who may evidence a more “objective” attitude about their

illness.

Halliday, the earliest serious student of the problem, classified fibrositis
as one of three types of psychogenic rheumatism. The others were hysterical
pains, seen most often in people in hazardous occupations, and symptoms
arising as manifestations of a psychoneurotic anxiety state or psychotic
depression. Paul, who studied back pain, divided that condition into four
categories. These included: (1) pain due to muscle tension “of conversion
origin;” (2) pain of conversion origin without increased muscle tension; (3)

pain due to muscle tension of “anxiety-tension origin;” and (4) any of these
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with associated back disease or injury.

Each of these classifications has some heuristic value, but a fully
satisfactory taxonomy remains to be developed. One problem centers around
symptoms arising from conversion (hysterical) mechanisms. Because they
represent psychogenic rather than psychophysiological disturbances,
conventionally these are excluded from the “psychosomatic” category. This
may be entirely appropriate for such curious and blatant examples of hysteria
as camptocormia, or the “stiff-man” syndrome. But it is likely that more minor
conversion mechanisms are involved in some of the ordinary disorders
diagnosed as psychogenic rheumatism. This may occur as a secondary
elaboration of symptoms which initially developed on a psychophysiological
basis. Faulty postural compensations also can add a significant element to

symptoms which arose originally on a psychological basis.

Nevertheless in most instances the major pathogenic mechanism seems
to be a psychophysiological one, i.e.,, elevated muscle tension. Of the several
major clinical disorders considered in this chapter in which increased muscle
tension has been hypothesized to be the significant mechanism, the evidence
seems by far most dependable for psychogenic rheumatism. Clear signs of
localized muscle tension are often readily apparent in the physical
examination of patients with the symptoms of psychogenic rheumatism. This

clinical finding has been confirmed by EMG measures. Particularly relevant is
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the phenomenon termed “symptom specificity,” elucidated by the excellent
research of Malmo and Shagass. Symptom specificity refers to the fact that the
stress response of some individuals is characterized by a distinct predilection
for hyperactivity in a given muscle (or autonomic variable) leading to
symptoms directly referable to that increased activity. Thus, patients with a
history of head and neck pains responded to psychological stress with greater
rises in neck-muscle tension than did controls or patients with cardiovascular
symptoms, while the latter patients had the greatest cardiovascular changes.
In longitudinal studies, several headache patients manifested periods of
increased head and neck tension occurring during stress, and it was at such

times that episodes of their typical pain occurred.

Rinehart, disciple of Jacobson’s “progressive relaxation,” also identifies
elevated muscle tension as the primary issue in psychogenic rheumatism. His
entirely anecdotal report loses all credibility, however, by lumping together
all rheumatic disease (including rheumatoid and osteoarthritis) as having the
identical pathophysiology and pathogenesis, as does the entire school of
“progressive relaxation” by its indiscriminate implication of muscular

hypertension as being the central defect in a large array of disease processes.

Psychogenesis

There are few disorders in which patients’ use of symbolic organ
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language is as conspicuous as in psychogenic rheumatism. One is struck, as
were Halliday, Weiss, and Paul, by these patients’ references to themselves,
their reactions, and their world in terms replete with musculoskeletal
connotations. They are people who “wouldn’t stoop” to certain behavior, even
when they meet “stiff’ situations, as might a “spineless” person; they manage
somehow to “limp along” and “not buckle,” even when things are a “pain in

the neck,” etc.

Two themes are especially prominent in their expressions: anger and its
control. These same issues were identified by Weiss as the characteristic
feature of forty patients with varied rheumatic symptoms. His interviews
revealed “chronic resentment” and “smoldering discontent” to be their
“special emotional problem.” They were “burned up” and “aching to” express
their hostility, but were unable to do so because of repressing forces. Weiss
went on to comment that muscles “serve as the means for defense and attack
in the struggle for existence,” and that chronic muscle tension arises when the

expression of aggression is inhibited.

The very careful study of seventy-five diverse backache patients led
Holmes and Wolff to quite similar conclusions, despite their different
(nonpsychoanalytic) frame of reference. They were able to discern a common
“basic personality” characterized by an “action orientation” going back to

childhood, and by a “basic insecurity” which had led to a wary, tentative, “on-
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guard” approach to people and life situations. These patients had many
obsessive-compulsive character traits and a strong need to “keep the peace.”
Episodes of back pain occurred in life situations in which they felt
disapproved, unreceiving of deserved praise, or criticized despite their
efforts, and thus felt “anger and resentment” over being taken advantage of,
but could not take action without increasing their insecurity. They dealt with
this conflict by being even more “on guard.” Support for this formulation
came from EMG measures taken during interviews. Striking increases in
muscle tension occurred during the discussion of stressful events of the
specific type noted, which were especially prone to occur when the current

life situation was of the same nature.

Something very like the “on-guard” attitude seems to characterize the
response of these patients during medical examinations. Hench and Boland
describe the attitude of “touch me not” as being sufficiently typical to
constitute a clue to diagnosis. The obsessive-compulsive traits also were
noted by both Halliday and by Rinehart. This makes sense, given the
psychodynamic relationships of such defenses to the control of anger, and
their common “anal” genetic origin—a shorthand designation for a
developmental period in which the main issue is the mastery and control of

muscular activity.

However, the clinical descriptions provided in these and several other
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reports include some patients who have manifest anxiety. This was the major
quality communicated in Boland’s descriptions, as already noted. The
question therefore exists whether it is the anger, its control, or anxiety over
that or other conflicts, which is the relevant factor. Basic research, as I have
noted in an earlier section, leaves this matter open. Perhaps the wisest
present position that can be taken is that one must determine individually for
each patient the psychological factors that are involved in his increased

muscle tension.

Chapman makes the interesting observation that these disorders occur
mainly in muscles that have important uses in animals, but are of lesser
importance in man. Just why a given site is involved in a given person is not
always clear. What psychological factors contribute to the “symptom
specificity”? Sometimes the specific symbolic meanings of the part seem to be
involved. These may become apparent in the organ language used to describe
the symptoms. One interesting lead is provided by experimental findings
which suggest that hostility is related to tension in the arm, and that, in
women, sexual problems are related to leg tension. Further work of this type

is needed.

Treatment

As always, good treatment rests on accurate diagnosis. Little can be
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added to Halliday’s advice that this requires establishing what kind of a
person this is, why did he take ill when he did, and in the manner that he did.
In many mild cases, the kind of doctor-patient relationship inherent in this
approach itself leads to a reduction in the intensity of conflicts, allowing for
recovery. At an early stage the usual simpler techniques of symptomatic
relief, reassurance, support, ventilation, and environmental manipulation
usually suffice. Muscle relaxants may be very useful for the anxious patient,
especially if these also have “tranquilizer” effects. These agents require more
cautious use in rigidly controlled patients, who suffer from generalized
muscle tension. “Relaxation” may have a paradoxical effect by threatening

such patients with an inability to maintain their defenses.

Major and prolonged illnesses represent a far more difficult problem.
There is great value in early intervention before symptoms have become fixed
and elements of secondary gain are superimposed. As Hench and Boland
understate it: “Our pleasure at being able to reassure soldiers . . . that they do
not have arthritis . . . and need not fear the presence of a crippling disease is
tempered by the difficulty in helping them develop insight and to accept the
diagnosis.” Physical and pharmacological therapies specifically associated
with “organic” forms of arthritis should be avoided, since the patient uses
these to reinforce his denial of the psychogenic nature of his illness. The
physician’s firmness in this regard does not require being argumentative and

must be combined with an accepting open attitude to the patient. The
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treatment of persistent symptoms in its further details merges into the entire

body of techniques of psychotherapy.

Special therapeutic techniques designed specifically to reduce muscle
tension promise usefulness in those many instances where muscular
hypertension can be implicated. These include “autogenic training,”
“progressive relaxation,” hypnosis, and the “reciprocal inhibition,” associated
with behavior therapies. All of these techniques have been reported to
produce significant immediate relaxation in selected individual instances
during training sessions. This has been confirmed by EMG measures. But it is
yet far from clear how much generalization occurs to situations outside
sessions, whether reports of outside subjective improvement are also
associated with demonstrable reductions in EMG levels, or how widely
applicable such methods are to different patients. The body of literature on
these techniques is very large, but almost none of the “research” reports can
be said to embody even the most minimal principles of scientific

methodology, though beginnings are being made.

Occupational Cramp

The occupational cramps include a large number of functional disorders
characterized by the impairment of a specific learned occupational motor

skill. The dysfunction typically is associated with muscle spasm, and pain or
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severe discomfort of the involved part, although the specific clinical features

vary. An excellent brief review of the subject is available.

The varieties of cramp are apparently as numerous as there are
occupational motor acts. Some thirty-four varieties affecting the upper
extremity alone have been delineated, ranging from telegraphist’s, to cigar
maker’s, to violinist’'s cramp! The various forms seem to have much in
common. The incidence of each seems merely to reflect the prevalence of the

skill. For this reason writing is by far most often affected.

Writers cramp is well known and certainly the best studied of these
disorders. Crisp and Moldofsky have reviewed the subject extensively. It
exists essentially in all cultures. Its incidence is reported as being 0.1 percent
of “neuropsychiatric cases,” though the meaning of this figure is obscure,
given the impossibility of defining the base. Mild cases are probably quite
numerous. As with the other occupational cramps, its psychogenic nature is
evident from the fact that a specific skill is involved, while unrelated activities
involving the same muscles and movements are spared or minimally affected.
The disability tends to increase with stress, and concomitant neurotic

symptoms are usually found.

Many psychologists would formulate the origins of the disorder as a

“faulty learning experience.” This viewpoint has become more attractive
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because of the resurgent interest in the application of learning models to
behavioral disorders. But the idea is not new, and corresponds closely to that
held by Pierre Janet. Techniques of “reeducation” have, indeed, proved
somewhat efficacious. This is more likely to be the case when they are
combined with other techniques of effective psychotherapy. Partly, such
reeducation may be required because of the superimposition of secondary
maladaptive compensatory positions and movements, which do represent a
form of erroneous learning. Frustration and anxiety over anticipated failure
play a role in this development. In any event, the faulty-learning-habit
explanation begs the questions of why the learning was deviant, and why the

disorder developed when it did.

Psychiatrists have tended generally to classify writer’s cramp as a
psychoneurotic symptom, though most formulations have been vague. Most
writers have tended to view it as an hysterical symptom, though noting that it
might occur in conjunction with an obsessional state. Cameron viewed it as an
hysterical symptom related to ambivalence over the writing activity, and

Glover felt it represented an hysterical conversion mechanism.

Crisp and Moldofsky present compelling arguments for placing it
instead in the psychosomatic (psychophysiological) category. Careful study
revealed that their patients lacked the classical hysterical features, i.e., they

were neither bland nor manipulative. In fact, obsessive-compulsive traits
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were usual. Secondary gain played a minimal role; the actual inability to write
was rare. Instead, there was a “continuing unresolved ambivalence” over
writing, with expressed resentment over having to do so. Symptomatic
exacerbations corresponded closely with periods of intensified resentment.
Thus, the disorder seems to represent a concomitant of affective disturbance,
rather than a neurotic defense against it. Finally, a physiological disturbance
of the motor system does seem to be present and to extend beyond the
symptom. Von Reis has provided EMG evidence of widespread muscle tension

throughout the arm of the involved hand, occurring even at rest.

Crisp and Moldofsky’s experience also underlines the value of an overall
treatment program which combines psychotherapy with both relaxation
exercises and reeducation. They emphasize that the transference relationship
plays a key role in the effectiveness of treatment, sufficiently so that it can be

used as a predictor of therapeutic success.

Rheumatoid Arthritis

Rheumatoid arthritis (RA) is an inflammatory disorder of connective
tissue, with polyarthritis as its most characteristic feature. The arthritis has a
predilection for the more peripheral and smaller joints, and is typically
symmetrical. The pathological process in the joints is one of acute

proliferative inflammation which attacks the synovial membrane. This results
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in the formation of a granulomatous pannus, with damage and destruction of
the underlying cartilage. Adhesions and scar formation tend to occur,
eventuating in disability and deformity which may be crippling. Any of the
connective tissues throughout the body may be involved in a similar
inflammatory process. Constitutional symptoms are common. The typical
course of the disease is dominated by unexplained exacerbations and
remissions, which may be total. Attacks may vary greatly in the severity of the
arthritis and other symptoms, and there are marked differences in the long-

term course of those afflicted.

The disease is worldwide, though it may be less common in the tropics.
It occurs at all ages, the most common onset being the mid-30s. Females are
affected about two and one half times more frequently than men, with onset
in middle age not uncommon. It is generally said to occur in approximately 3
percent of the population. Precise figures, however, are uncertain because of
its episodic and varying course, even with the arduous development of
standard diagnostic criteria. It has been suggested that RA may be a much

more common and benign disorder overall than is generally believed.

Rheumatoid arthritis is classified as one of the collagen or connective
tissue diseases, grouped together because of their common histopathological
features, symptoms, therapeutic response to steroids, and other similarities.

The etiology of all these disorders is unknown. There are strong indications
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that alterations in the immune response are involved. Even if this is
confirmed, the causative factors that initiate and underlie this immunological

disturbance require clarification.

Genetic factors also have been implicated, since RA has a high familial
incidence; but such a finding can arise from environmental as well as genetic
factors, and definitive data are lacking. Genetic explanations are inadequate
to explain certain peculiarities of its familial incidence, for example its

increased frequency in spouses.

Psychosomatic Correlations; the “RA Personality”

The notion that RA might be a psychosomatic disorder is an ancient one.
Paulus Aegineta, who lived in the sixth or seventh century, ascribed attacks to
“sorrow, care, watchfulness and other passions of the mind.” In modem times,
well over 100 papers and books have appeared which have linked
psychological and social factors to the disease. The bulk of this work has been
examined in several thoughtful and comprehensive reviews (see references
133,179, 187, 236, and 267). The book by Prick and Van de Loo, published in
1964, contains summaries of most of the then available studies, including
many by European workers not included in other sources. Further
information is provided by the Annual Rheumatism Review, published since

1935.
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The vast preponderance of reports which deal directly with the role of
psychological factors in RA are in agreement that stress is associated with
attacks, if not the origin of the disease. Much of this material, unfortunately, is
anecdotal and impressionistic. It is little different from what has been
reported for innumerable other disease states. Seemingly every type of
stressful situation has been implicated. On the other hand, the most extensive
clinical epidemiological study of arthritis thus far carried out, reported a
failure to find evidence of stressful situations associated with the onset of RA.
It is difficult to place much reliance on this report either, however, because of

the grossly superficial methods used to collect the psychological data.

Some studies have attempted to go beyond this level of generality to
identify personality features that might characterize the RA patient. This
work has provided descriptions of these patients as shy, leading quiet lives,
and feeling inadequate and inferior; as self-sacrificing and needing to serve
others; as conscientious, dutiful and compulsive; as having a strict, rigid,
moralistic conscience; and as manifesting a tendency to depression. This

offers too much diversity to indicate that there is any one simple overt “RA

personality type.”

Still other studies have probed deeper to attempt to identify underlying
conflicts and defenses. These suggest that there may well be specific

psychological attributes which characterize RA patients at this deeper level. A
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preponderance of this work suggests in a variety of ways that the central
issue for these patients relates to the control or containment of anger (see
references 20, 39, 47, 123, 125, 150, and 222) Thus, RA patients are felt to
have a great deal of unconscious or unexpressed anger (see references 20,
125, 149, 150, and 172); but they sharply restrict their overt expressions of
hostility (and other emotions) (see references 20, 39, 47, 104, 125, 150, and
172); and avoid situations likely to result in disagreement; because anger,
they report, “is likely to make their joints worse.” Swaim links the recovery
from RA to the patient’s capacity to develop a satisfactory overall philosophy
of life leading to a state of spiritual harmony. It would be easy to dismiss this
as unscientific and irrelevant, were it not for the fact that this author is a
renowned rheumatologist, and that his approach involves persuading his

patients to “give their resentments to God.” (My emphasis.)

RA patients also have been reported to engage in a great deal of physical
activity in the form of sports and hard work. The preference for these
activities is reported to go back to childhood, and has been interpreted as
representing a preferred method for safely discharging aggression (see
references 15, 25, 38, 47, 125, 150, and 172). Thus it has been suggested that
RA may be precipitated when this channel for discharge becomes blocked.
Arthritics of both sexes have been reported also to suffer from disturbances
in sexual identification (see references 15, 25, 125, 147, 172, and 253). In the

females, this has been described as having the features of a classical
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masculine protest reaction, which seems linked to their involvement in active

physical sports as girls.

Perhaps fears of disagreements and the need to maintain tight
emotional control explain their reported difficulty in establishing close
relationships, and also their shy, quiet attributes already mentioned. Most of
the other overt personality traits noted (being compulsive, self-sacrificing and
depressed, having a strict conscience, etc.) are equally consistent with
conflicts over hostility and aggression, as these can be understood within a
psychoanalytic framework. The seemingly diverse overt personality traits,

therefore, exhibit psychodynamic coherence.

Another reported finding is a frequent history of separation or loss of a
parent figure during childhood (see references 15, 20, 25, 36, 146, 150, 222,
and 243). It has been suggested that grief and separation are important
antecedent stresses in relation to the development of an attack. In two
studies, however, the control groups showed an equal or higher incidence of

early parental loss.

All these trends were noted by King in his 1955 review. Justifiably, he
was critical of methodological deficiencies in all the studies then available.
Most were impressionistic and lacked control for bias; almost none used

comparison groups; diagnosis was loose; and all were retrospective and thus
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potentially interpretable in terms of the consequences of RA, etc. Yet, as King
indicated, there is an impressive consistency to this work, especially in the

prominence of problems related to aggression.

The attempt to develop a comprehensive, coherent schema, that utilized
psychoanalytic insights, in order to explain the genesis of RA and other
psychosomatic diseases reached its acme in the work of Franz Alexander and
his co-workers. For over thirty years this group carried out a series of
intensive studies of patients with several psychosomatic disorders to elicit a
“specific dynamic configuration” characterizing each. It was their view that
such a configuration, in combination with certain equally specific but
unknown somatic factors, led to susceptibility to the disease. The disorder
would then appear in situations whose nature was specifically such as to

severely aggravate the conflict nuclear to the configuration.

The formulation developed for RA indicated that these patients: (1) had
overprotective, restrictive parents who stimulated rebellious feelings
together with heightened anxiety over the expression of these; (2) the
rebellion was discharged in childhood via sports and physical activity,
associated in women with a masculine protest reaction; (3) progressively in
later life hostility was expressed through masochistic self-sacrifice which
served to control the environment while denying hostility (benevolent

tyranny); (4) an interruption in the availability or success of this pattern led
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to rising anger and increased conflict over its expression; (5) this led to
simultaneous increased tension in both sets of opposing (because of the

conflict) muscles; and (6) this led somehow to arthritis.

Methodological considerations momentarily aside, the formulation has
an elegant quality in its internal consistency and its integration of diverse
observational data. Its correctness, moreover, need not be limited by its
etiological implications. There is no reason why this formulation cannot be
correct at the descriptive level, even if it proves inadequate at the explanatory
level. The two are separable. The former requires merely establishing that the
postulated psychodynamic features are characteristic of RA patients.
Validation of the latter requires additional data demonstrating that these
characteristics existed prior to the onset of the disease, and represented
necessary and/or sufficient factors for its occurrence. Whether this
formulation will be acceptable even in this limited descriptive sense depends
ultimately on one’s willingness to accept conceptualizations of human
behavior in psychoanalytic terms. One can only note that for clinicians with
this orientation who have actual experience working with arthritics, the

formulation does seem remarkably applicable to many RA patients.

The study on which it is based does, of course, exhibit grave
methodological faults. The patients were interviewed with full knowledge of

their diagnosis and of the personality traits reported by previous
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investigators, and no control groups were used. Some reassurance is
provided by a later systematic validation study conducted by the Alexander
group. Using eighty-three patients representing seven major psychosomatic
disorders for which formulations had been developed, “blind” diagnoses were
made on case records from which medical diagnostic clues were deleted.
Psychoanalytic judges were able to make the correct diagnosis significantly
more often than at chance expectancy, and also significantly better than could
a group of internists judging the same data. The degree of success in

identifying the RA patients was particularly high.

Additional confirmation comes from studies carried out by Cleveland
and Fisher utilizing psychological test data. They compared RA patients with
a matched control group of patients suffering from back pain, utilizing a
battery of projective tests, such as Rorschach, TAT (thematic apperception
test), and DAP (draw-a-person), to elicit unconscious fantasies. The fantasies
of the RA patient “were so unique that three psychologists were able to
differentiate with only one error” the RA patients from the controls. During
interviews the RA patient was noted to be an “overtly calm” person who
“rarely expresses or feels anger.” But the test data revealed that “covertly he
seems to be containing a large amount of hostile feelings.” The RA patients
displayed evidence of a relatively unique body image, characterized “as a kind
of hollow container filled with uncontrolled fluid material and surrounded by

a hard, unpenetrable surface.” This external “barrier” quality was
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conceptualized as playing a major role in the defense against hostile

expression.

Cleveland and Fisher also compared RA with ulcer patients. Both groups
evidenced strong hostility. But the RA patients were distinctive in their use of
physical activity as a technique for handling this, and they more frequently
gave a history of greater participation in rugged physical activity during early
life. Subsequent studies utilizing similar test data have confirmed the findings
with regard both to body image and contained hostility. The general nature of
these findings is also remarkably consistent with the early, less systematic

Rorschach studies of Booth.

Further information has been provided by the series of careful
psychosocial studies carried out by Cobb, King, and their associates, using
sophisticated survey research methods. These data confirmed previous
observations that RA is more prevalent in the lower classes. (As one observer
has put it, “RA seems to be a disease of losers ... all evidences of the disease
were commoner in those with low incomes or little education.”) Discrepancy
between income and education, which King and Cobb point to as an indicator
of social-status stress, was especially associated with RA. Other indices of

social stress also were more common.

Certain factors appeared prevalent specifically in women with RA. They
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had come from parental homes with high social-status stress; they reported
mother’s authority and discipline as more arbitrary and controlling; their
recalled reaction to this was high covert hostility but very low overt
resistance and aggressiveness; and they evidenced strong identification with
mother despite her negative image. As adults, the conflicts over the control of
anger remained in evidence, and they manifested evidence of poorer mental
health functioning. Their own marriages too were likely to be with husbands
of incongruent social status, and to be characterized by much hostility. Men
married to these women are more likely to have peptic ulcers. Taken all
together, these data on women are in remarkable agreement with the
psychoanalytically derived formulation of the Alexander group. The
information regarding the families of origin is of special interest in that it
represents reasonably objective evidence of stress antecedent to the disease

onset.

Cobb and his associates also report that RA patients had a higher
incidence of divorce but put up with an unsatisfactory marriage longer than
those free of the disease. They interpret this as evidence of the suppression of
hostility. A Swedish study failed to confirm the higher divorce rate for RA
patients. The implication that this represents refutation, however, is
incorrect, pointing up an important methodological clarification about this
type of research. Divorce and similar social indices represent culture-bound

phenomena with multiple determinants. Within any one society, divorce can
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be interpreted as an evidence of interpersonal disturbance. The fact that it
does not occur differentially in another society may merely mean that other
cultural determinants there make it sufficiently accessible or inaccessible to
its members, so that psychological factors become irrelevant. In such a
culture interpersonal difficulties, when present, will be evidenced in
alternative aspects of social behavior. The data of Cobb et al. deserve the test
of replication within the United States; but this would represent their only

valid test.

It seems appropriate at this point to mention the reported relationship
of RA to schizophrenia. Two studies have suggested that the disorders rarely
occur simultaneously. In one study, not a single case of arthritis was found
among 2200 patients at a mental hospital. In another, only twenty arthritics
were found among more than 15,000 hospitalized psychotics. Both studies
exhibit serious methodological deficiencies. Yet, the magnitude of these
findings is impressive. If they are correct, it is difficult to interpret their
meaning. Some observers have suggested that RA patients are, underneath,
seriously disturbed psychologically, and that RA may thus constitute an

organismic defense against psychosis.

Objective Tests

The aforementioned studies by Cobb, King, et al. and by Cleveland and
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Fisher represented a major advance in methodological sophistication.
Nevertheless, these too had shortcomings that have been pointed out by
Scotch and Geiger. In an effort to introduce greater precision, a number of
investigators have carried out a series of studies using better defined samples
and better control groups, and relying on objective psychological tests,

usually the MMPL

The choice of such tests deserves comment. They can be easily and
directly scored, have well-established baseline data on large normal and
other samples, and provide concrete quantifiable data. They can provide
measures of static traits or trait clusters, including nomothetic expressions of
underlying motivational forces (e.g. hostility, dependency) one at a time.
These data are important, valid and reliable. But they are simply not relevant
to every problem. These tests do not provide information about dynamic
relationships among motivational forces and defenses, nor their ideographic
expressions. They cannot provide any direct information about the presence
of a complex psychodynamic configuration of the type proposed by
Alexander. Some reviewers have reacted to “projective” psychological tests as
if that adjective represented the converse of objective, i.e., as if data derived
from such instruments lacks validity. Projective tests are, of course, less
precise and quantifiable. But, in fact, the concern of such critics with the
validity of projective methods seems to reflect their skepticism about the

acceptability of psychodynamic conceptualizations per se. Both types of tests
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are valid. Each has its disadvantages as well as advantages, and the

appropriateness of each varies with the purposes for which they are used.

A number of studies have utilized the MMPI. An almost universal finding
is elevation of the “neurotic triad” of the hypochondriasis, hysteria, and
depression scales (see references 29, 81, 189, 197, 209, 262, and 268). It
seems clear that the RA patient describes himself as characterized by neurotic
trends. On the other hand, the scale elevations are less than those found in
neurotic patients, and the picture is inconsistent with the view that RA
patients are seriously disturbed and near psychotic. The fact that these
findings are indistinguishable from those in neurotic patients has been
interpreted as running counter to the expectation that a specific RA
personality pattern exists. A question also can be raised as to whether these
abnormal MMPI findings merely reflect the presence of the symptoms and
disability which RA produces. To get more information on this, several
investigators have carried out item analyses to determine if the scale
elevations result entirely from responses which reflect these manifestations

of the disease. The results have been conflicting.

Bourestom and Howard described similarities in the MMPI-scale
elevations among patients with RA, multiple sclerosis, and spinal-cord
injuries. They also found overall differences which “support the hypothesis of

some specific personality correlates associated with the three disabilities.” In
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addition, sex-linked differences were found within each group, and the male
arthritics seemed somewhat different from all other groups. Nalven analyzed
MMPI responses in terms of hostility, and also obtained scores on three
special hostility scales. The data failed to provide evidence of increased
hostility in RA patients but did suggest that they had the problem of
overcontrol of hostility. Geist used projective tests and a questionnaire
battery as well as the MMPI. His MMPI data indicated neurotic trends similar
to the earlier studies. The other instruments revealed signs of inhibited
chronic aggression in the RA patients. They also indicated the presence of
obsessive compulsive defenses, participation and interest in sports prior to
disease onset, and a suggestion that the families of origin were characterized
by matriarchal discipline. Unfortunately his sample was relatively small

(twenty-two), and his questionnaire lacked external validation.

Robinson and his co-workers used Catells’ 16 Personality Factor
Inventory (16PF) to study patients with recent (“new”) as well as long-
standing (“old”) RA, and similar matched groups of tuberculosis, diabetes, and
hypertension patients. The new RA patients differed little from the other new
disease groups, but did show deviations from the test norms indicating
neurotic trends similar to that revealed by the MMPI. In contrast to the other
illness groups, the new and old RA patients were significantly similar to one
another, which these authors interpreted as evidence supporting the

existence of an RA personality type. As a whole, the RA patients manifested
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emotional instability, introversion, guilt, and depression proneness,
exaggerated dependency needs, and trends toward compulsivity and tension.
This combination, they concluded, reflects “a person who restricts his

emotional expression, including expression of aggression.”

The 16PF was used also by Moldofsky and Rothman in a complex study
of symptoms, treatment and personality in a group of RA patients. The
patients as a group had test scores which, compared to norms, revealed low
ego strength, emotional instability, dependency, and conformity, i.e., again,
similar findings to the MMPI studies. The investigators concluded from this
that there was no specific RA personality. The personality traits did not show
any relationship to disease activity, but patients on steroids manifested more
severe emotional symptoms. Wolff comments that “the results obtained in
these two 16PF studies differed considerably, strongly suggesting that large
variations in personality patterns exist in RA.” Here again, the nature of the

data does not seem to be considered sufficiently.

The most creatively designed studies utilizing the MMPI were carried
out by Moos and Solomon. They scored the MMPI on a variety of derived
scales developed to reveal underlying personality traits, as well as on the
conventional scales, and also utilized ratings and content analyses of
interviews. Women with RA were compared with their healthy sisters, and

with other female relatives. The patients displayed more compliance-
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subservience, depression, conservatism-security, and sensitivity to anger
than did their sisters. They also manifested clear and striking differences
from their sisters in their self-descriptions, in the extent of their masochism,
self-sacrifice, and denial of hostility, in their perceptions of the amount of
rejection they perceived from their mothers and of the strictness of their
fathers. Compared with female relatives in general, the patients scored higher
on scales reflecting physical symptoms, depression and apathy, psychological
rigidity, and neurotic symptoms indicative of anxiety, masochism, self-
alienation and over-compliance. No clear differences in physical interests or
activity could be elicited. The RA patients also displayed some similarities to
patients with other psychosomatic conditions. As the authors note, this
finding cannot be interpreted merely as lack of specificity, for it was not
general. There were similarities to both ulcer and hypertension patients, but
in entirely different ways. The point is that the dynamic formulations for
different disorders do overlap, not merely because they lack precision but
also because each is a constellation of transacting traits which include some

common elements.

This work provides meaningful information about personality in RA
that goes well beyond the earlier, less sophisticated MMPI studies. At the
same time, it is entirely consistent with that work in revealing the general
pattern of nonspecific neurotic symptoms characteristic of the RA patient. As

did some earlier workers, Moos and Solomon carried out a careful item
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analysis to see if this was explainable on the basis of RA symptoms alone,
which substantiated the impression that it was not. (They also cite an
unpublished study by D. Cohen that provided a similar result.) Moos and
Solomon take pains to point out, however, that this tendency of the RA patient
to display neurotic symptoms could be a nonspecific consequence of the
presence of a painful, disabling disease. They reaffirm the point, made by
every serious student of the problem, that the interpretation of reported
distinctive personality findings requires longitudinal studies to determine if
these existed antecedent to the onset, and there are absolutely no such data

as of 1972.

A later study carried out by Meyerowitz, Jacox, and Hess is of special
interest because of its methodological approach. Detailed psychological test
and clinical studies were carried out on eight sets of female monozygotic
twins, discordant for RA. No consistent differences in personality could be
found. There was nothing distinctive about the patients’ conflicts or handling
of hostility. Both groups showed a conspicuous preference for physical
activity, and a need to serve and take responsibility for others. The single
consistent difference pertained to the involvement of the ultimately affected
twin, prior to disease onset, in events experienced as “demanding and
restricting.” To these, the patients responded “with their characteristic
heightened activity, but increasing stress was experienced to the point of

being unable to cope.”
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In a subsequent review, Meyerowitz points to the importance of
distinguishing such contributions to disease onset from those purporting to
explain etiology, as well as from those which merely delineate the effects of
psychological factors upon the course of the disease. Nevertheless, this
finding is strongly reminiscent of the etiological specificity hypothesis
proposed for RA by Graham and Grace. These latter investigators proposed
that psychosomatic disorders are characterized by the presence of a
distinctive “attitude” prior to the disease onset. The latter was defined as a
feeling state combined with a disposition towards some action. A concomitant
specific physiological state is proposed, which is implicated in the
pathogenesis of the given disorder. For RA, the attitude is defined as follows:
“Felt tied down and wanted to get free (felt restrained, restricted, confined,
and wanted to be able to move around).” The problems of evaluating the
retrospective report of this particular attitude provided by a patient currently

affected by the characteristic effects of RA are too obvious to detail.

Subgroups

An apposite criticism of many of the reported studies is their failure to
provide a detailed description of the particular patients studied. The specific
characteristics of a given sample can affect the data in significant ways.
Findings may derive from characteristics of the sample entirely extraneous to

the presence of RA. As well as being misleading, these may obscure the
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manifestations of factors that are specific to the disorder. There is also the
possibility that seeming discrepancies among studies may reflect the
existence of variants of the disorder (subgroups), each of which has differing
psychological characteristics. The most obvious example of this relates to the
sex of the patients studied. Most studies have been restricted to a single sex,
or have failed to consider the male and female patients separately. Yet in two
instances already mentioned, where both sexes were included and their data
were compared, differences were found. One would hardly expect otherwise.
If psychological factors are involved in RA, their role is complex and related to
deeper layers of the personality where sex-linked motivations and
characteristics exist. At the least, similar dynamic forces will manifest
themselves differently within the total psychological economies of men and
women. It is possible also that the relevant factors themselves differ for the

two sexes.

The importance of elucidating characteristics to identify still other
possible subgroups is well illustrated by the careful study of Rimon. This
Finnish researcher conducted detailed physical and psychiatric examinations
of 100 female clinic patients with RA, and compared them to the same
number with other “somatic diseases.” He identified fifty-five of the RA
patients in whom there was a correlation between emotional conflict
situations and the disease onset, and thirty-three in whom there was no such

correlation. (The balance represented an inbetween situation.) There were
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significant differences between the two. In the group where the disease onset
followed a significant conflict, recurrences also tended to follow similar
conflict situations, and the course of the disease was one of sudden onset with
distinct and often acute symptoms and a much more rapid progression. The
patients had few affected relatives. In the group without conflict correlation,
the onset was slow and the progression of symptoms delayed, and these
patients had a relatively high family incidence of RA. This latter group had an
evident incapability of expressing hostile feelings. (For the whole group,
“problems in aggression dynamics were of minor incidence” at the “rational”
level, again suggesting the irrelevance of data at this level.) A detailed look at
ten patients, whose disease had a malignant progression, revealed that half
had an exceptionally heavy genetic predisposition, while the other half
manifested a great “psychic vulnerability.” The latter was indicated by
evidence of ego disorganization with overt depression. This research,
therefore, suggests that two separate groups of people have a predilection to
develop RA. In one, heredity plays the major role, whereas for the other
psychological stress is the significant factor; the disease progresses

differently for each.

Additional confirmation will be required before we can accept Rimon'’s
findings as generally valid. There are data available from an earlier study by
King and Cobb which furnish indirect support for some of Rimon’s findings.

They compared thirty-two severe RA patients, 25 percent of them
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hospitalized, with a group of normal controls, and also with data obtained
previously on a group of normals and twenty-one patients diagnosed as
having mild RA. The severe cases showed poorer maternal identification and
felt a lack of a positive relationship with their mothers, perceiving her as
giving insufficient attention and affection. They viewed both parents as
having been strict and uncompromising. In contrast, the mild cases were like
the controls. If we assume that these psychosocial variables parallel
psychological stress proneness, then their more severe disease seems to

match the more acute and rapid disease progression in Rimon’s comparable

group.

Also somewhat confirmatory is a study by Moos and Solomon which
found that patients with greater functional incapacity from their disease had
poorer ego strength and evidences of a variety of abnormal personality traits,
as measured by the MMPIL.192 These researchers took pains to match the two
groups on many variables, but their efforts failed on one. The more
incapacitated group had a shorter duration of illness, and since the groups
were matched for the stage of disease, this means the rate of progression had
been more rapid in that group. The greater psychopathology which they
manifested is thus consistent with Rimon’s data. Another study by the same
investigators indirectly points in a different direction. In asymptomatic
relatives of RA patients, those who lacked the serum rheumatic factor had

greater evidence of emotional disturbance on the MMPI. This led the
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investigators to conclude that only those individuals who have the hereditary

predisposition and experience emotional distress are likely to develop RA.

Regardless of the plausibility of that suggestion, the important issue is
the need for further studies like that of Rimon which attempt to delineate
subgroups. A further illustration of this approach, as well as the use of an
anteriospective design, is provided by the work of Moldofsky and Chester
who observed two contrasting pain patterns in a group of sixteen RA patients.
In patients manifesting the “synchronous” pattern, changes in arthritic
symptoms occurred concomitantly with, or just after, mood changes,
primarily those of anxiety or hostility. Patients with the “paradoxical” pattern
were characterized by an inverse relationship between joint symptoms and
feelings of hopelessness. No clinical or socioeconomic variables differentiated
the two groups. However, the paradoxical group demonstrated a less

favorable outcome when followed longitudinally.

Studies which focus on treatment outcome can contribute to the same
end. Factors which are discovered to predict differential responsiveness to
differing therapies may serve as clues to subgroups basic to the disorder
itself. McGlaughlin et al. found personality differences between patients who
responded well to ACTH (adrenocorticotropic hormone) and those who do
not. Those who had good dream recall, indicating a higher level of ego

function, responded better. Apropos of the point made earlier, there also
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were differences between the findings for the male and female patients. The
characteristic conflict in both was between hostility and dependency; but the
males dealt with this by compulsive defenses and withdrawal, whereas the
females relied more on physical activity and on the control of others through

self-sacrifice.

A study carried out by Wolff is also of interest in its predictive design, as
well as its use of a measure of “pain sensitivity range” he developed. Lower
preoperative pain sensitivity served to predict a more favorable outcome to
surgical rehabilitative procedures. It seems likely, however, that this variable
is more relevant to rehabilitation potential in general than to RA or any

subtypes which it may include.

Mechanisms

Any theory which postulates that psychological factors play an
etiological role in RA must account for a psychophysiological mechanism
through which these factors produce its characteristic joint lesions. The
psychoanalytically oriented investigators of RA typically have suggested that
conflict over the expression of hostility causes increased muscle tension, and
that this leads somehow to the joint pathology. Studies were conducted by
two of these research groups dealing with the first part of this proposed chain

of events, i.e., the psychophysiology of muscle tension in RA patients.

American Handbook of Psychiatry Vol 4 69



Morrison, Short, Ludwig, et al. studied thirty-four RA patients, using both
surface and needle EMG.193 Half of the RA patients evidenced inconstant
spontaneous spiking in some muscles adjacent to the affected joints, when

they were apparently relaxed. The normals showed no such activity.

Gottschalk and his co-workers, associates of Alexander, carried out two
studies. In the first, multiple handwriting variables were measured in RA
patients, in a mixed group of fifteen psychiatric patients that contained nine
hypertensives, and in fifteen normal subjects. Both patient groups exhibited
greater variability on several measures than did the normal subjects. These
data were interpreted as evidence of a disturbance in the synergistic use of
muscles related to neurotic conflict or pent-up aggression. In their second
study, EMG records were obtained on groups of equal size (six) of RA
patients, RA patients in psychoanalysis, hypertensives, and normal subjects.
Initially, measures were taken from the forearm muscles at rest, and during
actual and imagined movements. The RA patients in analysis and the controls
showed generally lower tension than the medically treated RA patients and
the hypertensives. It was concluded that both RA and hypertension are
associated with increased muscle tension and that this may be reduced by
psychoanalysis. The second part of this study recorded arm and leg tension in
the patients in analysis before and after emotional stress. There were marked
reactions “partly predictable” from knowledge of the analysis. “In general,”

when defenses allowed expression of hostile impulses the tension decreased,
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and when there was inadequate means of coping with these impulses, the

tension rose.

Surprisingly, there seem to be but two subsequent studies on this issue.
Southworth obtained surface EMG recordings from the trapezius and frontalis
in patients with RA and those with peptic ulcer before and after a stressful
word association test. The only difference was in a more prolonged elevation
subsequent to the stress in the RA group, confined to the trapezius. (Moos and
Engel interpreted this as a “lack of adaptation,” i.e., perseveration, in the
muscle responses of arthritics, and suggest that findings might have been
enhanced had “symptomatic” muscles been selected for study.) The word
association data failed to indicate conflicts over aggression in either group;
conflicts over dependency were equally present in both. However, a
computed overall “emotional disturbance score” correlated negatively with
trapezius tension, which Southworth interprets as evidence that discharge via

emotional and muscular tension are inversely related.

Moos and Engel carried out a study of their own. They attempted to
determine if hypertensives and RA patients would demonstrate “response
specificity” (see p. 728). A complex conditioning technique was used to study
twelve female patients in each group. No conditioning occurred. The RA
patients showed generally higher tension in their symptomatic muscles, and

greater reactivity in both symptomatic and asymptomatic muscles, as
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measured by EMG. They also demonstrated a failure to “adapt” (i.e. a
persisting response) in their muscle responses, although their blood pressure

responses did adapt; hypertensives displayed the reverse.

Even if we accept these findings, major problems arise with regard to
their interpretation. First, the presence of acute arthritis or any painful
process is associated with splinting of the involved part by increased muscle
tension. Hence increased tension, specifically around a symptomatic joint,
may be a consequence rather than a cause of arthritis. The only finding that
even partly confronts this issue is a mention by Morrison et al. of a single
instance in which occasional spikes recorded from a resting muscle preceded
by one week the appearance of arthritis in the adjacent joint. Second, and
more important, among the various extra-arthritic manifestations of RA is a
myositis associated with round-cell infiltration, indistinguishable from that
found in the other collagen diseases. There is at least as much reason to
implicate this as the basis for increased muscle tension as a

psychophysiological mechanism.

To clarify the relationship of conflicts over the expression of anger to
muscle tension in RA will require studies made during periods of total
remission or, better still, prior to the initial onset of the disease. (Data from
normal subjects who do not develop RA may not be adequate, since RA

patients could differ in the presence of just such a relationship.) A
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longitudinal approach allowing for observations antecedent to onset will also
answer the question as to whether the psychological findings arise as the
result of the disorder or precede it. Every thoughtful student of the field has
emphasized the need for such longitudinal studies, while recognizing the
immense practical problems which have precluded their accomplishment

thus far.

The hypothesis that muscle tension represented the pathogenic link
between psychological factors and arthritis seemed plausible at the time it
was proposed. Since then, our knowledge of RA has vastly increased. If RA is a
systemic disease of collagen tissue, as we now believe, that hypothesis no
longer seems adequate. An acceptable psychosomatic theory must account for
the specific pathogenic process central to a disease, as Engel has pointed out
so beautifully. This viewpoint in no way affects the validity of any of the above
mentioned psychological findings per se, which either may play no etiological

role, or may do so via another pathogenic mechanism.

One such alternative mechanism has, in fact, been proposed. There is
accumulating evidence strongly suggesting that all of the collagen disorders,
RA among them, represent “autoimmune” diseases. Although the initiating
mechanism remains obscure, a hypersensitivity mechanism seems to be
involved in their pathogenesis. Consistent with this, the serum of RA patients

typically (though not invariably) contains a macroglobulin “rheumatoid
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factor.” This has been identified as a complex of an unknown 19S
macroglobulin with normal gamma globulin, suggesting that it represents an
immune reaction to the patient’s own serum protein. Solomon and Moos have
suggested that RA may arise via stress-induced alterations of immunological
mechanisms. They have marshalled data from a large variety of studies which
suggest that emotional factors can alter immune mechanisms. Among these
was Fessel's work demonstrating elevated 19S protein in stressed prisoners,
and their own demonstration of elevated immunoglobulins in psychiatric
patients. Hendrie et al. also found elevated gamma globulin levels in female
psychiatric patients, but not in males, and confirmed Solomon’s finding that
this bore no specific relation to schizophrenia. The relevance of this body of
research to RA is entirely indirect. Thus Solomon and Moos label their
hypothesis a “speculative theoretical interpretation.” However it clearly

merits further pursuit, using both RA patients and experimental animals.

This new approach, as well as the whole thread of the discussion in this
section, tells us a good deal about the present state of the field. The evolution
of psychosomatic research on RA has reached the stage of progress which
provides a clear guideline for its future direction. The major focus of future
research must be on the painstaking clarification of mechanisms through
which psychological and somatic processes interface. These must be chosen
in terms of their relevance to the best available knowledge of the pathogenic

processes centrally involved in the disorder.
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Parkinsonism

The parkinsonian syndrome is a progressive neurological disorder
manifested by muscular tremor, weakness, and rigidity, often associated with
autonomic symptoms, that arises from abnormalities of the basal ganglia. In
some instances, lesions result from an attack of encephalitis, and, less
commonly, trauma, toxins, neurosyphilis, and possibly arteriosclerosis have
been implicated. But there remain a large group of patients, most likely a
majority, in whom no such specific cause is found, and where the disorder is
ascribed to ideopathic degeneration of the basal ganglia. Under these
circumstances it has been suggested that the disorder may belong to the
psychosomatic category. The basis for this viewpoint came from a number of
observations that: (1) the onset followed emotional stress; (2) that those
afflicted had a characteristic personality configuration; and (3) that

psychiatric symptomatology is frequently exhibited.

An early impetus for this viewpoint came from Jeliffe, who described the
“obvious resemblances” between parkinsonians and catatonics. He indicated
that, in both, the motility disturbances served to bind unconscious hostility;

and likened the parkinsonian posture to that of a boxer.

Jackson and his co-workers, although taking a more traditional organic
stance regarding etiology, observed that “the direct exciting causes are as a

rule psychogenic.” They called attention to the great frequency and variety of
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psychiatric symptoms found in the disorder, noting that often these preceded
the neurological signs. Depression was by far the commonest finding in their
large series of patients, but many other symptoms were noted, including
delusions, hallucinations, and agitation. It seems likely that some of the
striking nature of these findings resulted from sampling bias, i.e., the authors
were located at a state hospital. A more recent and conservative study carried
out by Schwab, Fabing, and Prichard also emphasized the number and variety
of psychiatric symptoms to be found in parkinsonians. These neurologists
grouped the psychiatric disturbances into four categories: (1) unrelated, e.g.,
antedating the disorder; (2) reactive; (3) secondary to medication; and (4)
paroxysmal, often associated with oculogyric crises and attributed to the CNS
(central nervous system) pathology. The latter included episodes of anxiety,

depression, compulsive acts, agitation, paranoia, and other symptom clusters.

The Parkinsonian Personality

The first major systematic studies of psychogenesis were carried out by
Booth. Several series of patients, both here and in Germany, were studied by
clinical interviews as well as the Rorschach. For the first time, control groups
were utilized. From these data Booth concluded definitely that a “specific
personality type” was to be found. He described this as characterized by an
“urge to action” through motor activity and industriousness, and by a

“striving for independence, authority and success within a rigid, usually
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moralistic, behavior pattern.” He adds that “the balance between success,
aggression, and morals appears to be unusually delicate.” Of special interest
to us, Booth'’s controls included a group of patients with rheumatoid arthritis.
He was struck by their many similarities to parkinsonians. Both disorders, he
concluded, are dominated by an urge for independent action in which
“obstacles are likely to provoke aggressiveness,” and both are subject to
conflicts between these feelings and a strict rigid conscience. The difference
lay in their emotional relationships. Whereas the arthritics had a “defensive
attitude against emotional involvement and outside influences,” the
parkinsonians were “activated by emotional experience coming from the
environment” (my emphases). Booth’s work represents one of the rare
instances in which subtle psychological differences among given
“psychosomatic” diseases have been dissected from their similarities. (These
studies also included hypertensives, and delineated a different personality
constellation for that disorder which will not be considered here).
Unfortunately, methodological flaws open all of Booth’s work to question, i.e.,
the patients were interviewed and tested by him alone, and his
interpretations were made with full foreknowledge of the nature of the

diagnoses.

Three clinical studies provided additional data that coincide with
Booth’s findings. Unfortunately, all are mere anecdotal reports devoid of

controls. Mitscherlich reported on the presence of chronic emotional tension
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in relation to aggression, leading to “readiness to motor activity without the
possibility to realize it,” resulting in a personality presenting as “coolness.”
Shaskan et al. regarded the needs for conformity and “virtuousness” to be so
great as to produce an “unusually satisfactory” adjustment to the disease (a
finding that seems at considerable variance from that of most observers).
Sands considered these needs as sufficiently striking to characterize
parkinsonians as having a “masked personality.” The last two investigators
emphasized that intense anxiety, anger, and conflict lay beneath the

superficial calm and conformity.

Machover, who like Booth utilized Rorschach data, failed to confirm
these observations. He found no evidence of any consistent personality
picture. What little homogeneity he did elicit was limited to signs of cognitive
interference, dependence, affective instability, inertia, and passivity—data at
considerable variance with the industriousness and striving for independence
reported by Booth. These were related to the duration of the disease and
were explained as the consequences of living with a disabling disease that

severely constrained activity. Unfortunately, he failed to use controls.

Stronger support for these negative findings have come from the
program of well-designed studies of Riklan, Differ, and their associates. Their
findings, together with a comprehensive review of the background of the

problem, have been collected in an excellent monograph. Extensive data were
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derived from systematic interviews with both patients and family members;
from detailed clinical observations and examinations; and from a battery of
psychological tests, both objective and projective, which tapped cognitive as
well as personality attributes; and from controls. These data led to the
conclusion that parkinsonians do not reveal distinctive behavioral features.
Neither a “parkinsonian personality,” nor even a typical reaction to the
disease (such as reported by Machover) was found. Impairment in
perceptual-cognitive functions was sometimes present but this covaried with
the severity of the neurological impairment, not its duration. The investigators

tend to view it as due to the disease process itself, not its symptoms.

Support for the findings in the cognitive area comes from a study by
Talland. On the basis of a specially selected group of cognitive tests “No
definite signs of impairment could be established.” Patients off medication
generally did better on all tests, suggesting that some of the defects observed
clinically might be due to drug effects. Talland was by no means unaware of
the existence of patients with severe intellectual impairment. But he
differentiates these few from parkinsonians generally, and suggests that they
may represent an etiologically distinct subgroup in which the pathological
process directly disrupts brain functions. Riklan and his co-workers extended
this line of thinking even further. The diversity of their findings led them to
conclude that “parkinsonism refers to a number of complex and composite

neurological syndromes,” and, “it would be theoretically inconsistent and
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practically useless to propose that parkinsonian patients define an entity
generalizing its own behavioral characteristics.” Here precisely lies the nub of
a problem in accepting their negative findings as the final word on the
question of a parkinsonian personality. Each subtype of the disorder has
special features which act to obscure any held in common. If a specific
personality configuration should exist, its presence can only be determined
by eliminating these extraneous sources of variance. This requires the
selection of uniform subgroups for study. The first task is to exclude patients
whose disease arises from known exogenous factors, as well as all those in
whom there is any evidence of intellectual or other diffuse neurological
impairment. Demographic variables should then be used to create still more
homogeneous subgroups. Even then, problems remain. One is left with
patients whose impairment varies in extent and locus, and whose
psychological reactions to these differ. Perhaps the question will only be
answered when longitudinal prospective studies can be done. In any event,
the present weight of the evidence favors caution about the existence of a

parkinson-specific personality.

In contrast, the influence of psychological factors on parkinsonian
symptoms, is an established fact. Symptoms frequently are increased in the
presence of strong emotion, stress, and fatigue. This tells us nothing about
etiology, since all diseases necessarily are responsive to psychological

influence. A disorder of the CNS itself would seem especially likely to exhibit a
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sensitivity to emotional arousal. The CNS is characterized by rich
interconnections among its parts, and the hypothalamic and limbic structures
which subserve emotion have known effects upon the musculature. Clinically
this is apparent in the familiar extrapyramidal side effects of the
phenothiazines. Nor can we make any etiological inferences from the

symptomatic improvement that can result from psychotherapy.

However it is difficult indeed to explain away the careful report by
Grinker and Spiegel of the development of the full-blown parkinsonian
syndrome in cases of combat exhaustion, These patients were
indistinguishable from typical “organic” parkinsonians, except that the entire
picture rapidly disappeared with psychiatric treatment. A report also has
appeared in which parkinsonian symptoms developed during the course of a
schizophrenic illness, and disappeared following a lobotomy concomitant
with symptomatic recovery from the psychosis. Psychodynamic study of this
patient suggested that “the parkinson syndrome may have developed as a
defense against the patient’s violent hostility” (reminiscent of the
aforementioned formulations of Jeliffe and Booth) as well as serving

regressive needs.

Somatopsychic Correlations

Cooper’s development of a stereotactic neurosurgical approach to
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parkinsonism which involves the production of lesions in the thalamus and
corpus pallidum, provides a new avenue for increasing our understanding of
the functions of these parts of the brain. This work has been the subject of an
excellent review by Crown, (which also considers some of the material
covered above). In the cognitive sphere the findings are reasonably definite.
There are transient losses postoperatively, which seem more related to verbal
skills with left-sided lesions, and to performance and visual-motor skills with
those on the right side. More important, no permanent cognitive defects can

be ascertained.

A detailed clinico-pathological correlational study is available which

clarifies some of the subtle language and speech effects of thalamic surgery.

Some interesting findings emerge with regard to personality effects
following surgery, though these are far from clear. Riklan and Levita mention
only two changes which seemed to be persistent. These were a defect in body
image and a reduction in perceptual integration and nonspecific drive or
energy. The latter, according to these workers, may reflect reduced
kinesthetic feedback to the reticular activating system, a kind of relative
sensory deprivation. This intriguing hypothesis receives some support from
another of their studies. In a group of parkinsonians, a negative correlation
was demonstrated between “activation level” (as measured by skin

resistance) and the degree of voluntary motor impairment.
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The reports of mood changes after surgery are somewhat conflicting.
McFie comments on the “improved emotional reactions following the
alleviation of symptoms” (my emphasis), and on the frequency of overt
euphoria which he linked to right-sided surgery. He likens the reaction to that
found with leukotomy. Hays also found euphoria to be the commonest
affective reaction. However he attributed this to the specific CNS effects of the
surgery, and found that it was not related to the degree of improvement. In
contrast, Asso found that most affective changes were those of anxiety or
depression, and that euphoria was rare. Unfortunately, there is no direct way
to compare these studies. Uniform rating scales were not used, nor is it clear
if there were equivalent preoperative levels of depression or expectancies of

benefit from the surgery in the three groups.

Obviously, we have still much to learn about the role of these brain

structures in personality and mood.

Gout

Gout is a disorder of uric acid metabolism in which symptoms arise
from the formation of urate deposits in various body areas. The usual site for
deposition is one or more of the joints, producing an acute, often exquisitely
painful arthritis. Chronic joint deformities occasionally eventuate. The other

major sites are the subcutaneous tissues, giving rise to the development of
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nodular tophi, and the kidneys, resulting in nephritis and stone formation.
The metabolic dyscrasia is ordinarily manifested by an elevated
concentration of uric acid in the blood and other body fluids, but may only be
evident in other subtler but measurable abnormalities (e.g., an increased size
of the uric acid pool). Most research has identified the major metabolic defect
as being an overproduction of uric acid, though its decreased conversion or

excretion, or both, may also play a role.

Dietary overindulgence (increased purine intake), alcohol, exercise, and
certain drugs can increase uric acid levels transiently to precipitate an acute
attack. (The classically ascribed causative role of venery, however, seems
dubious!) Trauma, infection, surgery, and other physical stressors also may
act as precipitants. So can acute emotional stress. Sydenham, himself a victim,
as quoted by Talbott, advised gout sufferers to “keep the mind quiet.”
However, it is now well substantiated that these factors have relevance only
to the precipitation of acute attacks, and only to a small minority of these,
whereas the pertinent issue for the disorder is a metabolic fault, in which

such factors play no important role.

The disease was known as early as the fifth century B.C., when it was
described by Heiron, a resident of ancient Syracuse. Its hereditary nature has
been recognized nearly as long. Modern studies, while confirming the genetic

factor, have amplified our understanding of it in important ways. It is likely
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that multiple genes are involved, and that their effects are simply additive
rather than interactive. The heritability factor has been quantified as ranging
from approximately one fifth to one third, and being distinctly less important
for males than females. Twin studies together with those of family incidence
suggest strongly that, for males, environmental influences may outweigh the

genetic as determinants of uric acid levels.

The relevance of this sex difference becomes apparent in the fact that
more than 95 percent of gout occurs in men. Mean uric acid levels in males
are approximately 5 mg. percent, a value about 1 mg. percent higher than that
for women beginning from puberty. The difference converges somewhat in
late life because of a rise in the level for women at menopause. The
precipitation of uric acid in the tissues is, of course, a function of its
concentration. As levels progressively exceed its solubility (ca. 6.4 mg.
percent) there is a parallel increase in the probability that crystallization and

deposition will occur.

The observation that the disease is more common among the affluent,
eminent, and successful also goes back to antiquity. With the clarification of
the role of uric acid, it has become possible to examine this relationship more
closely. A substantial number of modern studies have provided both
confirmation of its general validity, and a clarification that the crucial issue is

not socioeconomic status per se, but the psychological characteristics of drive
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achievement and leadership. The latter, of course, build the path to success
and prominence. Mueller and his associates have provided an extensive

review of this work.

The relationship with social status has been demonstrated in a variety
of groups. Uric acid levels were found to be higher in executives than both
craftsmen and normal controls, and higher in medical than high school
students. Within a single plant, Oak Ridge, the highest mean values were
found in the Ph.D. scientists and the lowest in craftsmen, with the supervisors
and inspectors falling in between. Dodge and Mikkelson, as cited by Mueller,
found the age corrected urate levels of professionals and executives to be
higher than those of workers in unskilled jobs and farmers. State white-collar

employees had a higher mean level than the general population.

By comparing subsamples within some of these and similar groups, it
has become possible to delineate the role of achievement-related behavior
from overall socioeconomic characteristics, since each group is more-or-less
homogeneous with regard to the latter. Thus, in a Scottish study, the top
executives had urate levels exceeding those found in those of lower rank.
Executives enrolled in a summer Executive Development Program, and thus
presumably of greater ambition, had uric acid levels exceeding those of an
unselected group of executives. Among the state employees, those with the

greatest number of job changes (considered to be an index of upward
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mobility) had the higher levels. In a study of a group of men anticipating job
termination, those with high uric acid levels were more likely to resign early

to find another job.

Even closer to the point, within a sample of university professors,
interview ratings of achievement motivation were found to correlate at a level
of r = 66 with serum uric acid values. Similarly, Jenkins et al. found significant
correlations, within a large group of supermarket employees, between serum
urate levels and test items related to drive, competitiveness and challenging
life circumstances, as cited by Mueller from a personal communication.
Further confirmation is provided by a pilot study that utilized a measure of
the motivational trait free from overt achievement behavior. Patients with
gout and hyperuricemia had measurably higher levels of need achievement

than did a control group of social work students.

The relationship holds also in regard to educational variables. The uric
acid levels of high school and college students were positively related to the
extent of their extra curricular activities, including those of a social and
nonathletic type, and with test measures of achievement motivation. There
does not appear to be any simple relationship of uric acid to grades. However,
high school students with poor grades turned out to be more likely to go to
college if they had high uric acid levels than if they did not, and within this

group, uric acid levels correlated with the length of time they remained in
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college. Approached from the other side, students attending or planning to
attend college had higher uric acid values than those without such plans,

above and beyond any association with grades.

A few reports have appeared that fail to demonstrate relationships
between uric acid and social class. But, as of 1971, the weight of the evidence
is so preponderant, both in numbers of studies and their meaningful
consistencies, that it is difficult to be skeptical. It should be emphasized,
however, that, with a single exception, all the findings involve studies done
exclusively on men. Given the sex incidence of hyperuricemia and gout, this is
not surprising. Moreover, the apparently greater role of genetic factors in
women may dilute the effect of other variables, including those related to
achievement. The one study done on women did show a suggestive
relationship. In nursing students, a positive association was found between
uric acid and extracurricular activities. It will be important to learn if this

relationship does indeed hold true also for women.

In one of the aforementioned studies, uric acid measures were taken
also on a group of women, the subjects’ spouses. Because achievement indices
were recorded only for their husbands, this study provides no contribution to
the question of the relationship of this variable in women. These data are
helpful in another way. The uric acid levels of the executives’ and

professionals’ wives did not exceed that of the wives of the less skilled
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workers. Thus, there is further support for believing that it is not their living
styles (dietary and drinking habits etc.), nor other aspects of social class per
se which are involved in the elevated uric acid levels found in their husbands.
It might be added that various details of design in several of the other studies
mentioned above lead to further confidence that such exogenous factors are

not responsible for the findings.

There is one additional facet of this whole body of research that is of
unique significance. Because the subjects had hyperuricemia but not gout, the
psychological findings cannot be ascribed to any secondary effects of
suffering from that disease. In this sense, this is prospective research, free

from the potential error inherent in the retrospective method.

Assuming that the relationship between uric acid and achievement
behavior and/or motivation does exist, how are we to understand it? The
possibility arises that uric acid overproduction is a concomitant of chronic
stress arising from the drive to success and the effort attendant upon its
achievement. There are two studies which provide direct evidence that short-
term psychological stress is associated with a rise in uric acid. In a group of
Navy frogmen during training, Bahe and his co-workers found uric acid
elevations just prior to the start of training (the familiar pre-experimental
anticipation effect that occurs in many stress variables.) Bises in uric acid also

occurred during periods when the trainees approached demanding tasks with
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an “optimistic” attitude, while drops were noted during a period when they
felt “overburdened” and less assured of success. Similar findings occurred in a
study of stably employed men experiencing job loss because of a plant closing.
Anticipation of job loss was associated with elevations of uric acid which
dropped following new employment. The duration of the rise tended to
parallel the length of time it had taken to find the new job. Of special interest,
those men who resigned prior to termination to obtain a new job had stable
higher uric acid levels. This latter behavior not only implies greater
achievement drive, it also suggests a greater degree of optimism.
Furthermore, for a small subgroup in which psychological measures could be
made reliably, a combined rating of sadness, low self-esteem, and anxiety

correlated negatively with uric acid levels.

Thus, these studies contribute to the understanding of the relationship
of uric acid to transient emotional states, as well as to the larger body of work
on its relationship to enduring personality traits. They also provide an
intriguing lead for better delineating achievement drive in terms of the
attitude associated with it. Additional confirmation of this lead can be found
in closer scrutiny of some of the previously mentioned studies of the
achievement trait. More frequent job change seems interpretable in terms of
optimism and a sense of active mastery, as well as of upward mobility. So
does the willingness to attempt college. Moreover the uric acid levels in

college professors, which were positively correlated with ratings of
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achievement motivation, were concomitantly negatively correlated with
reported feelings of being overburdened and worried about their jobs. Also
consistent with this point is the finding that high school students with lower
uric acid levels had more unrealistic vocational expectations and aspirations
than those with high levels (the degree to which such goals are unrealistic

being a concomitant of achievement avoidance) .

It would be difficult to overestimate the importance of this type of
clarification. Such traits as drive, achievement, and leadership represent global
qualities which may subsume or even obscure more narrowly and precisely
defined personality attributes. It is essential to separate the latter from the
grosser traits within which they are imbedded. (An excellent example of such
an endeavor is to be found in Jenkin’s delineation of the separate traits
included within the coronary-prone personality.) The justification for this
viewpoint comes not only from considerations of logic but from its
demonstrated payoff. Thus, in several of the studies reported, cholesterol
levels were measured also and showed a very different relationship with the
psychological variables than did uric acid. In general the relation of
cholesterol to the personality continuum of the optimism sense of mastery vs.
less assured overburdened was just opposite to that for uric acid. Since
coronary disease is accompanied by elevation in the mean levels both of
cholesterol and uric acid, the clarification of the differential personality

correlates of the two substances is of considerable interest.
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The correlation between personality traits and biochemical or
physiological variables does not, of course, indicate a causal relationship.
Either or both may be mere derivative products of other, more central factors.
Even if the relationship were causal, the psychological variable need not be
the primary factor. As a matter of fact, Orowan has offered the interesting
converse hypothesis that uric acid acts as an endogenous cortical stimulant.
Consistent with this is the positive relationship between uric acid and 1Q
levels. However, this correlation, albeit statistically significant, is very low (r

= 0.1), and, in any event, this hardly constitutes validation of the hypothesis.

Clearly there remains much work to be done. In this instance such a
statement is no mere cliche. Rather it reflects an existing stage of
accomplishment, important not merely in itself but in the clear directions it
provides for further research. The elucidation of the relationship of uric acid
and personality represents one of the brighter areas of psychosomatic

research.
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