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ABSTRACT

This study tested two general hypotheses concerning emotional-motivational

responses by individuals with subclinical bipolar disorder. The "intensity hypothesis"

stated that bipolar individuals have more intense emotional-motivational responses in

general than normal individuals. The "quality hypothesis" stated that bipolar

individuals have qualitatively different emotional-motivational responses to certain

situations than normal individuals. The theory and research leading to these

hypotheses was reviewed within Staats' paradigmatic-behaviorist frame of reference.

Two major grounds for the hypotheses were: (a) The paradigmatic model of

psychopathology has implied the involvement of emotional-motivational basic

behavioral repertoires in the etiology of bipolar disorder. (b) There is indirect

evidence that bipolar symptoms are responsive to psychosocial stimulus conditions,

which is in keeping with the notion that psychosocial stimuli produce different

emotional responses among bipolar individuals than among normal individuals. The

design of the study involved the administration of the General Behavior Inventory

(GBI), Pleasant Events Schedule (PES), and Unpleasant Events Schedule (DES) to

240 undergraduate student volunteers. Using GBI cut-off scores subjects were

classified as "bipolar" or "noncase." Eleven bipolar and 19 noncase subjects were

available for individual testing of their emotional responses to the positive mood form

of the Velten Mood Induction Procedure. Subjects' pre- and posttreatment mood was

assessed in terms of a writing speed task, the Multiple Affect Adjective Check List

(MAACL), the Profile of Mood States (POMS), skin temperature, and skin
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conductance. The primary group comparison statistics yielded null results. However,

subsequent exploratory analyses yielded findings that were compatible with the

intensity hypothesis. Among the results from the exploratory analyses were a

significant canonical correlation between the GBI mood symptoms and the intensity

levels of the PES and DES item ratings. Also, a stepwise discriminant analysis

procedure showed that bipolar individuals rated significantly less UES items as

"moderately unpleasant" than noncase subjects. No significant group differences in

response to the Velten Mood Induction Procedure were detected. The results were

discussed in terms of their implications for theory, treatment, and future research.
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1. INTRODUCTION

Preview

This study investigated the notion that emotional responses to various stimuli

situations by individuals with subclinical bipolar disorder differ from emotional

responses by individuals without subclinical bipolar disorder in terms of both intensity

and quality. Staats' (1975) "social behaviorism," later referred to as "paradigmatic

behaviorism" (e.g., Staats, 1986), formed the framework for the literature review as

well as the hypotheses (Staats & Heiby, 1985; Heiby, 1988). Thus, the introduction

will include a summary description of paradigmatic behaviorism and a paradigmatic

model of bipolar disorder. The introduction will also include a review of bipolar

disorder, which will emphasize potential etiological factors, because of their relevance

for the hypotheses under investigation. This will be followed by the rationale of this

study, a description of the hypotheses, the method, the results, and a discussion of

implications.

Definition of Bipolar Disorder

As used in this study the term "bipolar disorder" refers to the spectrum of

bipolar mood disturbances in which symptoms of mania or hypomania are present but

not part of an organic or nonmood psychotic syndrome. This contrasts with the

narrower DSM-I1I-R (APA; 1987) definitions, in which a distinction is made between

"bipolar disorder," involving an episode of mania, and "cyclothymia," involving

hypomania. The broader definition has been chosen because there is little theory or
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evidence that validates the DSM-ill-R bipolar subclassifications. The section on

classification will discuss the various subtypes and differential diagnoses from other

mental disorders.

Psychological Factors

Historically, bipolar disorder has been viewed almost exclusively as a

biologically determined disturbance. This has left the psychological aspects of bipolar

disorder largely unexplored and the biological research poorly integrated with

advances in psychology (Depue & Iacono, 1989). However, a number of

investigators have recently begun to express concern about this state of affairs (e.g.,

Akiskal, 1986; Bebbington, 1986; Depue & Iacono, 1989; O'Connell, 1986; Perris,

1986). Thus, the emphasis of this study will be on the psychological variables

relevant to bipolar disorder, and it is intended that this will help to place them into

their proper perspective.

Classification

A number of bipolar subtypes have been described. Bipolar I disorder

involves mania and usually some degree of depression. "Bipolar II disorder" involves

hypomania and major depression. "Cyclothymia" involves hypomania and low levels

of depression. "Rapid cycling bipolar disorder" involves at least four mood cycles

per year. And, "complicated mania" involves mania plus another physical or

psychiatric disorder (DSM-III-R; APA, 1987; Dunner & Fieve, 1974; Black,

Winokur, Bell, Nasrallah, & Hulbert, 1988). However, attempts to establish

evidence of the predictive utility for these subtypes of bipolar disorder have generally
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been unfruitful. For example, cyclothymia and bipolar I disorder have demonstrated

similar rates of family psychopathology, lithium response, and type of symptoms

(Akiskal, Djenderedjian, Rosenthal, & Khani, 1977; Alarcon, 1985; Coryell, 1982;

Depue et al., 1981; Depue & Fuhrman, 1987). Thus, unless otherwise specified the

term "bipolar disorder" as used in this study may include any or all of the above

possible subtypes.

More progress has occurred in differentiating bipolar disorder from other

mental disturbances. The distinction between bipolar disorder and schizophrenia has

historically lacked consensus (Cooper, kendell, Gurland, Sharpe, Copeland, & Simon,

1972). However, with the publication of DSM-ill (APA, 1980) the boundary

definitions for both disorders have become more accurate and stabilized. Today the

distinction of the two disorders is widely acknowledged as reliable (DSM-llI-R APA,

1987). Some have argued that different genotypes exist for the two disorders, since

monozygotic twin pairs in which both disorders occur are rare (Schlesser & Altshuler,

1983).

The differentiation of bipolar disorder from unipolar depression has also

become widely accepted. This distinction is based on evidence concerning differences

in measures of personality, clinical manifestations, genetics, and neurophysiology

(Krauthammer & Klerman, 1978). However, some theorists still debate over whether

the difference is a matter of severity or distinct genetic etiology (Blehar, Weissman,

Gershon, & Hirschfeld, 1988).
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In contrast to unipolar depression, and despite the apparent oxymoron,

unipolar mania is usually regarded as a form of bipolar disorder (DSM-ID-R; APA,

1987; Nurnberger, Roose, Dunner, & Fieve, 1979). Also, pure cases of unipolar

mania are apparently rare and have not been convincingly documented. However,

Depue and Kein (1988) reported that some nonclinica1 individuals obtain high

hypomania-biphasic scores in combination with low depression scores on the General

Behavior Inventory (GBI; Depue, Krauss, Spoont, & Arbisi, 1987). Thus, there

appears to be some evidence for the existence of some degree of unipolar hypomania

at subclinica11evels. There has been speculation that such conditions may constitute

risk factors for more serious bipolar disturbances (Akiskal, 1984; Akiskal, King,

Rosenthal, Robinson, & Scott-Straus, 1981).

Another widely accepted distinction is between bipolar disorder and organic

mania, i.e., mania for which an organic etiology is assumed. The evidence for this

distinction is based on case reports in which mania has been observed to follow

certain organic events, such as infections, drugs, neoplasms, and metabolic

disturbances (Krauthammer & KIerman, 1978; Stasiek & Zetin, 1985). This

distinction has been generally accepted despite philosophical problems. For example,

case observations of mania following organic events do not provide direct evidence of

etiology. Moreover, there is strong evidence that genetic (organic) factors play an

important role in the etiology of bipolar disorder (e.g., Blehar, Weissman, Gershon,

& Hirschfeld, 1988; Schlesser & Altshuler, 1983), yet bipolar disorder is not

regarded as an organic mood disorder.



5

The research has also focused on the distinction between bipolar disorder and

schizoaffective disorder, i.e., a disturbance in which individuals manifest symptoms

of both schizophrenia and a mood disorder (DSM-III-R; APA, 1987; Research

Diagnostic Criteria [ROC]; Spitzer, Endicott, & Robins, 1981). However, the

validity of the schizoaffective category has been debated (Levinson & Levitt, 1987).

Moreover, one follow-up assessment, over several years, of social activities,

employment, and treatment response failed to provided significant differences between

schizoaffective and bipolar diagnoses (Williams & McGlashan, 1987).

There has also been concern over whether cases in which bipolar disorder is

associated with coexisting or antecedent nonmood psychiatric or serious medical

disorders warrant special attention. Black, Winokur, Bell, Nasrallah, & Hulbert

(1988) called such cases "complicated mania". These authors found that complicated

manics fared significantly worse than uncomplicated manics on a variety of clinical

follow-up criteria. Yet, one could argue that such evidence is not sufficient for

assigning a separate diagnostic category to complicated mania. At present, it may be

more parsimonious to regard complicated mania as a disturbance which requires

special attention, because two or more disorders coexist.

Another issue regarding the classification of bipolar disorder is connected with

the diagnosis of bipolar disorder among children and the elderly. Several authors

have expressed suspicion that bipolar disorder is underdiagnosed among children and

adolescents (ColI & Bland, 1979; Weller, Weller, Tucker, & Fristad, 1986). This

suspicion is mainly based on the lower rate of bipolar diagnoses among children and
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adolescents than among adults. Among identified persons with mood disorders during

the period from 1972 to 1974, less than 5% were under the age of 20, according to

Statistics Canada (Coll & Bland, 1979). Also, Weller, Weller, Tucker, and Fristad

(1986) applied DSM-III criteria to case descriptions of children in the literature from

1809 to 1982 and found an underdiagnosis of bipolar disorder of approximately 50%.

However, such data do not constitute evidence of contemporary underdiagnosis

of childhood bipolar disorder. In fact, given an average onset age of 30 (Clayton,

1986) and a normal distribution of onset ages one would expect lower rates of bipolar

diagnoses at both young and old ages. Neshkes and Jarvik (1987) argued that lower

prevalence is also expected among the elderly, possibly due to higher than average

mortality among bipolar individuals. In any case, there is apparently no evidence at

present that bipolar disorder with a very early or late age onset constitutes a distinct

subcategory .

Prevalence. Course. and Prognosis

Bipolar disorder is less prevalent than unipolar depression but about as

common as schizophrenia. DSM-III-R (APA, 1987) reported that about 0.4% to

1.2 % of adults have had at least one episode of bipolar disorder and that 5% to 12%

of males and 9% to 26% of females have had unipolar major depression. These

figures indicate that the prevalence of bipolar mood disorders is comparable to that of

narrowly defined schizophrenia--O.2% to almost 1%, according to DSM-III-R.

As indicated above, the average age of onset for bipolar disorder is about 30

(Clayton, 1986) with a roughly equal sex distribution (Clayton, 1986; O'Connell,
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1986). Clayton (1986) estimated that about half of first bipolar episodes are

depressive and that about 13% to 15% of depressed inpatients eventually manifest

manic symptoms.

The prognosis for bipolar disorder in terms of symptoms and social adjustment

is rather poor judging from follow-ups of several years in duration (WeIner, WeIner,

& Leonard, 1977). This pessimism has been recently confirmed in a

one-and-a-half-year follow-up of bipolar and unipolar depressed inpatients (Goldberg,

Grossman, and Harrow, 1985) which found significantly worse posthospital global

functioning among the bipolar patients. This was particularly noticable in the areas of

work and social adjustment. Also, another follow-up (Coryell, Andreasen, Endicott,

& Keller, 1987), employing subjects who all met Research Diagnostic Criteria (ROC)

for major depression, found that bipolar I and bipolar II groups experienced

significantly higher relapse rates than a nonbipolar depressed group when

administered standard individualized treatment.

Paradigmatic Behaviorism

This review organizes the literature on bipolar etiology in terms of Staats'

(1975) "social behaviorism," later referred to as "paradigmatic behaviorism" ([PB];

e.g., Staats, 1986). PB is a frame of reference that implies a model of etiology for

various forms of psychopathology. It provides an integrative framework for

delineating the interactions of diverse factors in the formation of mental disorder.

Also, it establishes a basis for generating hypotheses about subtypes and treatments

for psychopathology.
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Staats' conceptions date back to the 1950s and 1960s. At that time he

proposed that the further evolution of behaviorism required a comprehensive and

integrative theoretical framework, which could be applied to complex human

behaviors (Staats, 1956; 1957a; 1957b; 1961; 1963; 1968). This lead to Staats'

(1975; 1986) development of the PB perspective. According to this framework, the

learning principles of classical and operant conditioning are viewed as interactive

processes, and stimulus situations are described as having three potential basic A-R-D

functions: (a) they can influence gffect, (b) they can reinforce behavior, and (c) they

can affect the direction of behavior, i.e., approach or avoidance of a stimulus.

Paradigmatic Model of Bipolar Disorder

Among the first to employ a paradigmatic behavioral (PB) model to the

etiology of specific mental disturbances are Staats and Heiby (1985) and Heiby

(1988), in their development of a PB theory of the mood disorders. These authors

emphasized five classes of factors which are likely to play an etiological role in

psychopathology. Past organic and past psychosocial factors (Oland S1,

respectively) were hypothesized to produce an individual's basic behavioral repertoires

(BBRs). An individual's BBRs encompass the various forms and patterns of

responding which make up an individual's personality (Staats, 1975). According to a

paradigmatic model of psychopathology, the BBRs are produced by past organic (01)

and past psychosocial factors (Sl) and interact with concurrent organic (02 and 03)

and concurrent psychosocial factors (S2) to produce the symptoms of a disorder.
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In a recent analysis, Staats, (in press) distinguished two types of concurrent

organic factors that may affect behavior (02 and 03). 02 refers to organic factors

which affect behavior through an alteration of the BBRs, e.g., brain damage as a

result of a car accident. 03 refers to organic factors which do not directly affect the

BBRs yet do have direct impact on behavior, e.g., chronic pain or poor eye sight.

Thus, there are six categories of potential etiological factors in psychopathology: past

organic factors (01), past psychosocial factors (Sl), the BBRs, concurrent organic

factors which affect the BBRs (02), concurrent organic factors which do not affect

the BBRs (03), and concurrent psychosocial factors (S2).

According to a paradigmatic model of bipolar disorder, certain BBR conditions

constitute risk factors for the development of bipolar disorder. The BBRs comprise

sensory-motor (s-m), language-cognitive (I-c), and emotional-motivational (e-m)

aspects which overlap but serve heuristic purposes. For example, analysis into s-m,

1-c, and e-m BBRs facilitates the identification of problem areas as well as the

specification of appropriate treatments.

In the sensory-motor (s-m) area, certain types of assets or instrumental skills,

which yield short-term reinforcement and long-term punishment when exercised, may

facilitate bipolar symptoms. These skills are hypothesized to involve social

manipulativeness, persuasive conversational techniques, and occupational or social

skills required for potentially dangerous activities. The focus on pathogenic assets,

rather than deficits in the s-m repertoire is a unique aspect of the PB model of bipolar

disorder.
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In the language-cognitive (l-c) area, repertoires of grandiose self-labelling may

precipitate bipolar symptoms. Also, deficits in cautionary language-cognitive

processes, which are needed for inhibiting potentially harmful behaviors and for

ascertaining negative consequences, may account for the bipolar symptom of reckless

behavior. Such deficits could limit adaptive long-term problem-solving.

In the emotional-motivational (e-m) area, excessive or inappropriate emotional

arousal to various stimulus situations may also increase the risk for bipolar symptoms.

For example, inappropriately pleasant emotional responses to unsafe situations may

lead to an increase of dangerous activities.

According to the PB model of bipolar disorder, short-term reinforcement from

the successful exercise of bipolar skills (s-m) would lead to increasingly euphoric

mood (e-m), grandiose self-labelling, and less cautious thinking (l-c), This process

would then develop into a vicious cycle in which the different types of BBRs would

stimulate each other into greater activity. The short-term reinforcement (S2) would

increase the frequency of the skilled behaviors (s-m), thus producing more short-term

reinforcement. Excessively euphoric responses to such reinforcement (e-m) would

lead to more grandiosity (I-c). Grandiose self-labelling would lead to greater

confidence in exercising the bipolar skills (s-m) and further increase euphoria. Thus,

the bipolar BBRs would interact in such a way as to produce the symptoms of mania.

An opposite, depressive process would begin when the long-term punishments

resulting from the exercise of the pathogenic skills start to materialize. A rising

number of failure experiences would generate negative self-labelling (I-c) and
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unpleasant emotional responses (e-m)--except, perhaps, among hypomanic individuals

without depression-mediating BBRs. The cumulative effects of the (S2) negative

stimulus situations (long-term punishments) interacting with bipolar BBRs would

constitute a process ultimately leading to symptoms of depression (Staats & Heiby,

1985).

Periods of normal mood could occur when little or no opportunities exist for

engaging in the risky and pathogenic bipolar skills (S2). For example, a harmless

hobby or regular employment may take the place of the pathogenic skill activities,

when there are no psychosocial resources to cue risky skill activity (s-m), A manic

process would start when the environment changes to encourage excercise of the

pathogenic skills, such as in an invitation to a business seminar. Thus, depending on

the concurrent psychosocial environment (S2), a bipolar individual would pass

through a cyclical course of various moods, from hypomania/mania through

depression through euthymia.

Since the long-term punishments are delayed, the punishments would not be

automatically associated with the s-m skill behaviors, and thus these behaviors would

not necessarily be unlearned or extinguished. This would also be true for the deficits

in l-c and e-m repertoires. Thus, the individual would be left with the predisposition

for further manic and depressive episodes.
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Research Pertaining to Bipolar Etiology

The following sections will review the research relevant to each of the

hypothesized categories of etiological factors in the PB model--01, 02, 03, the

BBRs, Sl, and S2.

Past organic factors (01). In general, factors in this category may include

genetics, early brain injury, birth trauma, exposure of the embryo or infant to toxic

substances, etc. Of all these possible past organic factors the literature on bipolar

disorder has focused on genetic factors. Apparently, there are no reports of an

etiological role for other past organic factors in bipolar disorder. Partially, this may

be due to DSM-III-R diagnostic criteria, which call for a diagnosis of Organic Mood

Disorder if a definite organic cause can be ascertained.

Several studies, reported in Schlesser & Altshuler (1983), have indicated that

an estimated 80% to 90% of bipolar individuals have at least one first-degree relative

with a mood disorder. For unipolar depressed individuals this rate is only an

estimated 40% to 60%. Monozygotic concordance rates are about 75% for bipolar

disorder and 41% for unipolar depression. Dizygotic concordance rates are much

lower--about 19% for bipolar disorder and 13% for unipolar depression (Schlesser &

Altshuler, 1983).

Among studies on the genetic aspects of mental disorders adoption studies may

be particularly helpful in teasing apart the contributions of 01 and Sl factors. One

such study was conducted by Mendlewicz and Rainer (1977) who ascertained mood

disorders among biological parents of four groups: (a) bipolar adoptees, (b) bipolar



13

non-adoptees, (c) normal adoptees, and (d) non-adoptees who had poliomyelitis living

with their biological parents. The percentages of biological parents with disorders

involving mood (bipolar, unipolar, schizoaffective, and cyclothymic) were 31%, 26%,

2%, and 10%, respectively. They also found that for the bipolar adoptees mood

disorders were significantly more frequent among biological parents than adoptive

parents.

Another adoption study, (Cadoret, 1978) found that adoptees who had at least

one biological parent with a primary mood disorder (either unipolar or bipolar) had a

significantly higher proportion of unipolar depression (3 out of 8) than those whose

biologic parents were free from psychiatric problems (4 out of 43). There was no

mania among the adoptees.

The evidence for a genetic determination of bipolar disorder is generally

considered to be strong (Schlesser & Altshuler, 1983; Blehar, Weissman, Gershon, &

Hirschfeld, 1988). However, there is room for criticism. The family and twin

studies do not rule out a psychosocial transmission of bipolar disorder, e.g., through

cross-generational modelling and greater environmental similarity for monozygotic

twins than for dizygotic twins. The adoption studies come closest to ruling out the

effect of psychosocial factors but fall short in that there is usually some degree of

psychosocial contact with biological parents before adoption. Mendlewicz and Rainer

(1977) included adoptions within the first year of life, and Cadoret (1978) did not

specify their "at birth" (p. 463) adoption time range.
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One may argue that the genetic research provides a strong indication of the

existence of psychosocial etiological factors. First, it is possible to explain the

family, twin, and adoption data without reference to genetics, e.g., by hypothesizing

psychosocial cross-generational transmission within the early months of life. Second,

if one does accept genetic transmission, the monozygotic concordance of 75 % for

bipolar disorder indicates that at about 25% of the variability of the occurrence of

bipolar disorder must be explained in terms of other factors.

Past psychosocial factors (SIt More research in this area is needed, since

there are many unexplored hypotheses. If past psychosocial events were demonstrated

to play an etiological role in bipolar disorder one would need to explain the causal

mechanism involved. The paradigmatic frame of reference provides such an

explanation by describing the development of BBRs which may lead to

psychopathology, even at a much later time.

O'Connell (1986) called for greater attention to psychosocial factors in

theorizing about bipolar disorder, but, unfortunately, he presented little evidence for

past psychosocial etiology. In Staats and Heiby's (1985) paradigmatic behavioral

theory of bipolar disorder past organic as well as past psychosocial factors are

hypothesized to contribute to the development of basic behavioral repertoires (BBRs).

Psychosocial factors would contribute in terms of reinforcement histories involving

both classical and operant conditioning. This means that psychosocial influences

would not be limited to response-contingent rewards and punishments.
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At present, the paradigmatic theory only suggests what general type of

learning histories may result in BBR deficits and is only a little more specific than

O'Connell (1986). For example, bipolar histories including significant others with

naively optimistic or happy-go-lucky attitudes may encourage positive emotional

conditioning to high-risk situations (a deficit e-m BBR) and may discourage bipolar

individuals from learning to predict long-term future danger (a deficit l-c BBR).

Also, a childhood environment providing learning opportunities for risky behavior

(s-m BBRs) and grandiose self-labelling (l-c BBR) may increase the risk for bipolar

disorder, via the development of bipolar BBRs. For example, significant others in a

bipolar person's developmental history may have been involved in gambling or crime.

Further research into the behavior of significant others is needed in establishing the

mechanism by which bipolar BBRs develop.

Basic Behavioral Repertoires ffiBRs). The concept of BBR mediation of

bipolar symptoms implies the existence of personality risk factors. Personality has

played a small role in theories of bipolar depression since the emergence of

psychodynamic theory (e.g., Freud, 1933), which has received little support in

positing that mania is a defense for depression. Recently, however, the focus has

returned to personality. Depue and Iacono (1989) suggested that bipolar symptoms

are correlated and regulated by an integrated behavioral system, called the "behavioral

facilitation system" (BFS; p. 458). They hypothesized that, among bipolar

individuals, this BFS is susceptible to dysregulation by reinforcement and punishment.

The concept of a BFS is useful insofar as it provides a target personality construct for
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investigating the effects of psychosocial and organic factors, although this has not

been made explicit. However, the BFS concept alone provides little theoretical

explanation of a "susceptibility to dysregulation" in terms of specific behavioral

repertoires.

Paradigmatic theory, on the other hand, goes a bit further than Depue and

Iacono (1989) by attempting to explain the same phenomenon of bipolar mood swings

as a result of environmental interactions with various BBR systems. Reactivity to

reinforcement and punishment is only one of several processes in the emergence of

bipolar symptoms, according to PB theory. Also, the PB theory of bipolar depression

differs in that the A-R-D properties of stimuli for each individual are relevant to

evoking affect and directing behavior-not just serving as contingent positive and

negative consequences. In other words, bipolar individuals may overreact to

reinforcement and punishment, when the A-R-D value of these events is greater than

average (i.e., the A-R-D value evokes a new mood). Paradigmatic theory is

consistent with the concept of an "integrated behavioral system". However, this is

seen more SPecifically as a system of BBRs involving l-c, e-m, and s-m processes.

In terms of evidence for bipolar personality factors, one starting point is the

clinical observation that bipolar individuals have greater and more frequent than

average mood swings (DSM-III-R; APA, 1987). If this phenomenon reflects a

personality characteristic, one would expect a chronicity of greater than average

variation in mood--even during so-called euthymic periods, as several authors (Depue

et al., 1981; Depue & Fuhrman, 1987; Wetzel, Cloninger, Hong, & Reich, 1980)
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have argued. And at least one study (Depue et al., 1981; Study V) has documented

such pervasive variation. These authors utilized a self-administered checklist and

found greater than average behavioral variability (including variability of mood) on a

day-to-day basis among subclinical bipolar individuals than among noncase

individuals.

It appears, however, that the search for bipolar personality risk factors may

benefit from a more refined analysis in terms of e-m, l-c, and s-m BBR patterns.

Global personality traits, such as aggressiveness, extraversion, or dependency, often

involve more than one type of BBR and are likely to blurr specific bipolar BBRs.

Also, there is little evidence that global personality traits are significantly deviant

among bipolar individuals before or in between mood episodes. For example,

MacVane, Lange, Brown, and Zayat (1978) compared 35 bipolars who had stablized

on lithium with 35 normal subjects and found no differences on the Social Desirability

Scale (Crowne & Marlowe, 1964), Internal and Powerful Other Locus of Control

Scales (Levenson, 1972), Personal Orientation Inventory (Shostrum, 1966), Embedded

Figures Test (Witkin, Oltman, Raskin, et al., 1971), or the Brief Psychiatric Rating

Scale (Overall & Gorham, 1962).

Similar results were reported with regard to premorbid personality traits

among bipolar subjects by Angst and Clayton (1986). Scores on the Freiburg

Personality Inventory (FPI) (Fahrenberg, Selg, & Hampel, 1970) were available from

the 1971 Swiss military examination for 87 male subjects with various psychiatric
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diagnoses. The bipolar men scored within the normal range on each of the three

factors of the inventory--aggression, extraversion, and autonomic lability.

Without a theoretical framework, studies of personality factors in bipolar

disorder have selected instruments for assessment with no clear logic for doing so.

Results such as those referred to above call for different methods of assessment

focusing on more specific aspects of the e-m, l-c, and s-m repertoires. In the

following sections studies which are more specifically relevant to bipolar BBRs have

been grouped together according to their possible primary association with Staats'

(1975) three types of BBRs. This separation is mainly useful for heuristic purposes,

particularly in devising intervention strategies. For example, s-m deficits with

operant and modelling techniques, l-c deficits may be best treated with cognitive

restructuring, and e-m deficits with exposure/desensitization approaches.

Sensory-motor BBRs. Sensory-motor BBRs are responsible for interactions

with the environment. They are the underlying, governing mechanisms of

instrumental behaviors.

Many possible skills need to be assessed, e.g., vocational skills, social skills,

or recreational skills, such as those required for playing games. Staats and Heiby

(1985) hypothesized that bipolar individuals have skills for activities which provide

short-term euphoria and long-term dysphoria. Such activities may include gambling,

financial investing, or various forms of illegal activities.

There is little research in this area. However, Kochanska, Kuczynski,

Radke-Yarrow, and Welsh (1987) found that affectively ill mothers obtained less
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frequent successes and compromises with their daughters in videotaped laboratory

child management situations than nonpsychiatric mothers. Bipolar severity was

associated with greater frequencies of using force or avoiding confrontation and of

initiating control episodes for which there were no appropriate child responses. This

may reflect a bipolar social skills deficit in child rearing. Using force may have

provided short-term relief for these mothers while proving ineffective in the

long-term.

More research is needed on skills related to risky types of behaviors, since

these are hypothesized to have etiological significance, according to paradigmatic

behaviorism (Staats & Heiby, 1985).

Language-cognitive BBRs. According to Staats (1975), cognitions may be

conceived of as covert responses and stimuli, which follow the established principles

of classical and operant conditioning. Thus, cognitions may be subject to

modification as a result of stimulus contiguities (classical conditioning) as well as

reinforcement contingencies (operant conditioning). Cognitions may also become

conditioned stimuli or cues for further cognitions. Thus, cognitions may elicit other

cognitions, and those cognitions may elicit further cognitions. Such networks of

cognitions with their particular characteristics are called "language-cognitive BBRs".

According to Staats' (1975) theory, cognitions affect a person's behaviors and

feelings, through their connections with the sensory-motor BBRs and the

emotional-motivational BBRs.
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The importance of cognition in bipolar disorder has been recognized since the

original writings of Kraepelin (Kendler, 1986). Kraepelin found that thought

disorganization occurred in both manic-depressive illness as well as dementia praecox,

but that it differed qualitatively. Kraepelin recognized that thinking is slowed down

during depression. During mania thinking may be coherent but characterized by a

flight of ideas, i.e., a jumping from idea to idea with little relatedness between ideas

and without completing anyone train of thought. Schizophrenic thought, in contrast,

more often involves elements contributing to incoherence, such as perseveration, use

of neologisms, blocking, or clang associations.

There is a scarcity of cognitive research regarding mania in comparison with

cognitive research regarding depression, and this may be ascribed to the difficulty of

testing manic individuals and to the lack of a manic-analogue paradigm. (Johnson &

Magaro, 1987) Also, there has been no widely recognized theory to suggest

hypotheses about bipolar cognitive functioning.

A number of specific cognitive qualities have been documented among

bipolars. Andreasen and Powers (1974), found that overinclusive thinking was

significantly more pronounced among manics than schizophrenic or normal controls.

Overinc1usive thinking was defined as "inability to preserve conceptual boundaries"

(Andreasen & Powers, 1974, p. 452).

Henry, Weingartner, and Murphy (1971) assessed manics with a serial

word-list learning task, a free-recall task, and a word association task. They found

that severity of mania was associated with lower performance on these measures. A
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control group of hospital staff and their family members generally performed better.

Another study (Rosen & Fox, 1986) also found a bipolar memory deficit in that

bipolars scored lower than controls on a word recall task.

Calev, Korin, Shapira, Kugelmass, and Lerer (1986) who assessed verbal and

nonverbal recall among patients with bipolar affective disorder on lithium, drug-free

patients with major depressive disorder, and normal volunteers. There was no

significant difference in verbal versus nonverbal memory performance in either of the

patient groups, relative to the normal subjects. The depressed group performed

significantly worse than its normal control group. However, the bipolar

lithium-treated group did not perform significantly differently than its control group.

Since 8 of the 10 bipolar lithium-treated subjects had experienced depression, the

authors concluded that depression does not cause permanent memory loss. However,

the small group sizes (n = 10 each) call for caution in accepting the null hypothesis.

Saccuzzo and Braff (1986) administered a number of tachistoscopic

presentations of a letter followed by a mask. Their subjects were to indicate which

letter had been presented on each trial. Bipolar, schizophrenic, and schizoaffective

groups performed significantly worse than a minor depressive group with no

significant differences among themselves. The authors speculated that deficits in the

masking task reflected slow information processing which might be the basis

underlying problems in reality testing.

Increasingly, investigators have been analysing samples of speech as a basis

for drawing conclusions about cognition. For example, Fraser, King, Thomas, and
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Kendell (1986) employed speech samples of consecutively admitted patients with

diagnoses of mania and schizophrenia and speech samples of outpatient controls. A

computer package was used to produce scores on 118 linguistic variables of integrity,

complexity, and fluency for each speech sample. The results revealed a continuum of

speech degeneration from the controls over the manics to the schizophrenics, with

most speech degeneration among the schizophrenics.

Holzman, Shenton, and Solovay (1986) evaluated speech samples of manics,

schizoaffectives, schizophrenics, and normal subjects without a mental disorder by

means of a content analysis technique called the Thought Disorder Index (TDI

Johnston & Holzman, 1979). Loosely and excessively combined ideas, which often

produced a playful or mirthful impression, were more prominent among manics than

normals. Schizophrenic thought manifested only little of the manics' jocular or

frivolous elaborations. Schizophrenic communications were characterized by unstable

verbal referents and overly concise expressions, which tended to confuse the listener.

Solovay, Shenton, and Holzman (1987) also used the TDI to compare the

quality of thought disorder in three groups--manic, schizophrenic, and normal

volunteers without a history of psychiatric hospitalization themselves or among their

first-degree relatives. They found that thought disorder was present in both mania

and schizophrenia. However, manic thought disorder was specifically characterized

by unusual thought combinations, playfulness, and flippancy, while schizophrenic

thought disorder was specifically characterized by disorganization, confusion, and

idiosyncratic expressions.
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Harrow, Grossman, Silverman, Meltzer, and Kettering (1986) conducted a

study to assess severity and changes in thought disorders among patients with

diagnoses of mania, schizophrenia, and nonpsychotic psychiatric disorders, one year

after their hospitalization.

They employed the Goldstein-Scheerer Object-Sorting Test, part 1 (Goldstein

& Scheerer, 1941), the Gorham Proverbs Test (Gorham, 1956), and the Wechsler

Adult Intelligence Scale's Comprehension subtest (Wechsler, 1955). The individual

responses to the test items were also scored for "bizarre-ideosyncratic thinking" (p.

782), defined according to Research Diagnostic Criteria (RDC) and DSM-III criteria.

At follow-up both the mania and schizophrenia groups showed significantly or

near-significantly more thought pathology than the nonpsychotic control group. Also,

the rate of manic thought pathology was reduced but still high (44.5%), which

indicated its frequent chronicity.

The above studies dealt with thought processes or cognitive skills. In addition,

some data exist on the content of bipolar thought. Berrenberg (1987) reported

significant correlations between a mania measure (plutchik, Platman, Tilles, & Fieve,

1970) and the Exaggerated Internal Control scale of the Belief in Personal Control

Scale (Berrenberg, 1987)--r=0.30.

Kochanska, Radke-Yarrow, Kuczynski, and Friedman (1987) assessed the

beliefs about their children of mothers with diagnoses of unipolar depression, bipolar

depression, and no psychiatric history. Maternal beliefs were measured with a rating

scale and a trait-sorting task. Bipolar mothers perceived less personal influence over
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their children's maturation than the other two groups. This may be consistent with

grandiose self-labelling if personal influence was viewed as a negative. The authors

speculated that bipolar mothers' attitude of lacking control may have been derived

from recent genetic and biological theories of bipolar depression, which may have

become known to the bipolar mothers.

The above studies have documented general language-cognitive deficits among

bipolar individuals. Bipolar thinking is apparently characterized by deficits in

memory formation (Henry et al., 1971 Rosen & Fox, 1986 Calev et aI., 1986), slow

information processing (Saccuzzo & Braff, 1986), speech degeneration (Fraser et aI.,

1986), playful and loose combinations of ideas (Holzman et aI., 1986; Solovay et aI.,

1987), and overinc1usive thinking (Andreasen & Powers, 1974). These findings are

in keeping with paradigmatic behavioral predictions. The general reduction of bipolar

cognitive functioning may be reflected in poor problem-solving and deficit ability to

foresee potential risks in their actions. Also, reduced cognitive functioning would

facilitate less critical acceptance of grandiose self-labelling, or exaggerated beliefs in

personal control (Berrenberg, 1987). Research is still needed to determine the extent

to which these deficits are due to inadequate language-cognitive BBRs and interactions

with concurrent psychosocial (S2) and organic (03) factors which do not affect the

BBRs. If the BBRs are involved one should find language-cognitive aberrations

during socalled euthymic periods or before onset of bipolar disorder among persons at

risk. In addition, such language-cognitive deficits should be responsive to

psychological treatment.
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Emotional-motivational BBRs. This is the personality characteristic of greatest

relevance to the present study. According to Staats (1975), emotional-motivational

BBRs involve the patterns of emotional responses that have become associated with

various external and internal stimuli. These BBRs are theoretically important in

explaining psychopathology because they define which stimuli are mood setting,

reinforcing, and serve as incentives. They determine e-m characteristics, which in

themselves can be symptoms of psychopathology.

So far, the literature has not directly addressed the task of mapping out bipolar

emotional-motivational BBRs. This is an odd state of affairs as bipolar disorder is

defined largely in terms of affect. However, it is understandable given that there has

been no psychological theory since Freud's to provide a guiding framework for such

research prior to paradigmatic behaviorism. Future research is needed to determine

detailed patterns of relationships between stimuli and emotional responses for

individuals at risk for bipolar disorder. This is the focus of the present study.

There is some indirect evidence for e-m deficits in bipolar disorder. Montag

and Birenbaum (1986) administered the Clinical Analysis Questionnaire (CAQ)

(Delhees & Cattell, 1971) and the Sensation Seeking Scale (Zuckerman, 1979) to 765

male job applicants. The results yielded a relationship between sensation seeking and

hypomania (scores on the agitation scale of the CAQ) (r = 0.33, p < 0.001). Their

study provided evidence for a possible subclinical personality characteristic. This

finding is in keeping with the PB hypothesis that bipolar e-m systems respond
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differently than normal e-m systems. Specifically, it may be that normally threatening

situations are experienced as pleasantly thrilling by bipolar individuals.

Additionally, it may be positive psychosocial events rather than stress (S2)

which are important in eliciting exaggerated bipolar emotional responses, since it is

the elicitation of euphoria as opposed to anxiety that initiates bipolar symptoms in PB

theory. Again, there is some indirect evidence in support of this notion that negative

life events are not necessarily etiologic. Depue, Kleiman, Davis, Hutchinson, and

Krauss (1985) presented cyclothymic and normal individuals with a mild stressor

(simple mathematics problems) and found no differences in subjective ratings of stress

on a five-point scale nor in changes of cortisol secretion.

The area of e-m BBRs needs further studies on differential emotional

responsiveness to the same stimuli regarding bipolar and healthy individuals. Also,

the paradigmatic hypothesis of excess bipolar emotional arousal needs to be

investigated.

Concurrent organic factors (02 and 03). A number of physical factors have

been found to increase the risk of a manic episode. In most cases definite causal

relationships, and thus the distinction between 02 and 03, have not been established

due to ethical limitations of experimentation. Most research on factors in this

category have involved electroconvulsive therapy (BCT), antidepressants, and

sleep-reduction.

Various studies have documented the mood-elevating properties of sleep

deprivation among bipolar depressed individuals. Wehr, Sack, and Rosenthal (1987),
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e.g., observed that 9 of 12 bipolars experienced mania or hypomania following one

night of sleep deprivation. Similar mood-elevating properties have been noted for

electroconvulsive therapy (Lewis & Nasrallah, 1986) and for antidepressants (Wehr &

Goodwin, 1987), although the mechanisms relating these organic factors to euphoria

have not been explicated.

The evidence for the mania-inducing properties of sleep deprivation, BCT, and

antidepressants has primarily implicated persons who already have or are at risk for

developing bipolar disorder. Thus, the evidence fits the paradigmatic behavioral

notion of an interaction between current organic factors and other etiological factors.

There appears to be no evidence that current organic factors are either necessary or

sufficient in producing bipolar disorder. Partly, this is due to the consensus that the

definitional criteria for bipolar disorder should exclude mood disturbances with

obvious organic precipitants (DSM-III-R; APA, 1987).

Another type of indirect evidence for 02 and 03 involvement in the etiology

of bipolar disorder derives from the treatment outcome literature. While the effects

of psychopharmacological treatments do not provide evidence of a biological cause,

they would be consistent with such a possibility. In other words, if a concurrent

organic factor can reduce bipolar symptoms then, perhaps, there is a concurrent

organic factor which is maintaining the bipolar symptoms.

However, it must be kept in mind that the efficacy of biological treatments

does not weaken the argument for partial psychosocial etiology. In recent reviews,

Tyrer (1985) and O'Connell (1986) reported that the overall response rate to ongoing
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lithium treatment was about 70%, suggesting that a substantial proportion of

individual differences must be accounted for by factors which lithium does not

counteract. These might include the BBRs and S2. This 70% rate is similar to the

75% monozygotic concordance rate, reported by Schlesser and Altshuler (1983).

Perhaps, many of the cases which do not respond to biological treatment are the same

cases which reveal little evidence for genetic transmission. It may be those same

cases that primarily involve 82 and BBR etiologies.

Concurrent psychosocial factors (S2). In a review of the literature, O'Connell

(1986) implied that life crises may precipitate a first mood episode in bipolar disorder

but that later episodes seem less dependent on stress and that life stress is neither

necessary nor sufficient in causing a mood episode. Unfortunately, studies of

precipitating life events have been correlational and have not permitted causal

inferences, as is true of most studies relating to the etiology of bipolar disorder.

Chung, Langeluddecke, and Tennant (1986) interviewed first admissions with

diagnoses of hypomania, schizophrenia, and schizophreniform psychosis to assess life

stress for the six months preceding onset of their symptoms. Only the

schizophreniform psychotics had experienced significantly more stressful life events

than their controls. At least for hypomania, precipitating life stress does not appear

to be greater than for schizophrenia. However, it is possible that in many cases the

onset of bipolar symptoms is preceded by pleasant events to which bipolar-prone

individuals over-react, as predicted in the paradigmatic theory of bipolar disorder

(Staats & Heiby, 1985).
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Inappropriate social support may be another concurrent psychosocial factor

which may increase the risk for developing bipolar depression. While social support

is an ill-defined superconstruct, here it is viewed as an index of resources in terms of

social interactions that may involve stimuli which function to reinforce or direct

behavior or affect mood. In one study, deficient social support predicted lithium

treatment outcome among bipolars, in contrast to demographic factors such as social

class, education, or age, which did not predict outcome (O'Connell, 1986). Also,

Miklowitz, Goldstein, Nuechterlein, Snyder, and Mintz (1988) found that high rates

of family members' critical comments and emotional overinvolvement (expressed

emotion) and unsupportive family interactions with the bipolar patient (affective style)

predicted relapse of discharged bipolar patients at a nine-month follow-up.

Specifically, inappropriate social support could include encouragement to engage in

high-risk activities and failure to discourage such activities. Also, a finding that

social supports are inappropriate among bipolars would raise the question of social

skills deficits.

Miller, Kabacoff, Keitner, Epstein, and Bishop (1986), on the other hand,

assessed families with the Family Assessment Device (FAD) (Epstein, Baldwin, &

Bishop, 1983) and found that bipolar patients' families were significantly less

pathological than depressed patients' families on General Functioning and

Communication. Moreover, the bipolar patients' families did not differ significantly

from nonpsychiatric control families on any of the FAD variables (problem Solving,

Communication, Roles, Affective Responsiveness, Affective Involvement, Behavior
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Control, and General Functioning). Thus, even though family social factors may

affect the manifestation of bipolar symptoms, as suggested by the Miklowitz et al.

(1988) study, there is little evidence that bipolar families in general are particularly

dysfunctional.

Research on possible psychosocial factors has been increasing. However, the

emphasis on psychosocial stress still lacks a theoretical link between psychosocial

events and bipolar behavior. Covert stimulus-response mechanisms, manifested as

BBRs, may be the missing link. In addition, it may be necessary to measure pleasant

events given bipolar depression involves an euphoric emotional response.

Neurobiology

The etiological role of neurobiological qualities of bipolar individuals requires

special attention with regard to this model. Much of the neurobiological research in

this area has involved neurobiological correlates of bipolar disorder which do not

necessarily play an etiological role and may be seen as part of the bipolar syndrome.

Thus, the present discussion of etiology takes the position that neurobiological

qualities may be a consequence of the hypothesized etiological factors-Or, 02, 03

the BBRs, S1, and S2.

Briefly, biochemical research has suggested that certain neurotransmitter

levels, such as those of norepinepherine and serotonin, increase and decrease in

synchrony with the mood swings of individuals who have bipolar disorder (Bunney,

Goodwin, & Murphy, 1972; Bunney, Murphy, Goodwin, & Borge, 1970; Van Praag,

Korf, & Schut, 1973). However, these studies do not explain the cyclical activity of
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the biochemicals. In a review of the literature, Akiskal (1983) concluded that there

was still no known biochemical trait marker for bipolar disorder.

It is important to note that any discovery of biochemical factors associated

with bipolar disorder would not resolve the heredity versus environment issue. Both

hereditary and environmental factors may produce biochemical problems.

Summary

This review of the literature has organized the research pertaining to the

etiology of bipolar disorder according to the six categories of potential etiological

factors of the PB model. In general, the research is rather sparse, with the largest

number of studies providing information about past organic factors (01), concurrent

organic factors not affecting BBRs (03), and the basic behavioral repertoires

(BBRs)--especially the language-cognitive BBRs. Bipolar language-cognitive (l-c)

functioning appears to be low with regard to memory, information processing, and

overinclusive thinking. Also, there is evidence for the etiological role of the 01

factor of genetic predisposition. 03 factors may involve sleep deprivation,

antidepressants, and ECT. The other factors in the PB model have received little

research attention. Among these are the emotional-motivational (e-m) BBRs. The

e-m BBRs are particularly important because they are central to PB theory and

because they involve the mood symptoms of bipolar disorder more directly than the

other PB factors. However, all variables in the PB theory must be tested eventually.
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2. RESEARCH QUESTION

Rationale

The present study focused on bipolar emotional-motivational processes--the

emotional-motivational BBRs of Staats' (1975) paradigmatic behaviorism. Both the

intensity and the quality of bipolar emotional responses were important, in this

regard. In particular, two hypotheses were investigated. First, the intensity

hypothesis states that bipolar emotional responses are more intense than normal

emotional responses. Second, the quality hypothesis states that bipolar emotional

responses are qualitatively different from normal emotional responses in the case of

some stimulus conditions. A detailed list of hypotheses is presented below.

The intensity hypothesis implies that bipolar individuals respond to events, that

normally produce only mild pleasure or discomfort, with exaggerated feelings of

happiness or sadness. For example, a lottery win is normally a happy occasion, yet a

bipolar individual in such a situation may develop inordinately strong feelings of

happiness and manifest associated hypomanic symptoms, according to the hypothesis.

The quality hypothesis implies that some normally uncomfortable or threatening

events may be pleasant for bipolar individuals. For example, threatening and risky

situations may elicit pleasure in bipolar individuals, instead of fear.

The findings reviewed in the section on emotional-motivational BBRs have led

to these hypotheses. Clinical observations have revealed greater than average

emotional variation among bipolar individuals, in terms of mood swings (DSM-III-R,

APA, 1987). And, thrice daily self-reports of bipolar symptoms have indicated that
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this emotional variation is not limited to fluctuations from mood episode to mood

episode but is also present on a day-to-day and within-day basis during socalled

euthymic periods (Depue et al., 1981, Study V). This bipolar variation calls for an

explanation. If one takes the position that psychosocial factors play an etiological role

in the onset or maintenance of bipolar disorder one might suspect that the observed

bipolar variation may be due to exaggerated responses to such factors. This

position that psychosocial stimulus situations can affect bipolar symptoms has been

receiving greater acceptance (Akiskal, 1986; Bebbington, 1986; Depue & Iacono,

1989; O'Connell, 1986; Perris, 1986). In an indirect way, any suggestion that

bipolar symptoms are, at least partially, responses to psychosocial events opens the

possiblity that bipolar emotional responses to stimuli are exaggerated. The present

study was designed to test this possibility.

Also, Staats and Heiby (1985) and Heiby (1988) implied that

emotional-motivational deficits in individuals with mood disorders may interact with

concurrent psychosocial factors to produce the symptoms of mood disorders. This

means that psychosocial events may influence bipolar individuals emotionally in a

different way than normal individuals. However, there appears to be no direct

evidence evaluating this hypothesis, and the present study was designed to provide

such evidence.

Depue et al. (1987), working outside of the paradigmatic behavioral frame of

reference, arrived at a similar conclusion about the possibility of bipolar emotional

responsiveness. As indicated earlier, they suggested that bipolar symptoms are
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correlated and regulated by a hypothetical "behavior facilitation system" (BFS), and

that a dysregulation of this system may be triggered by rewards and punishments.

The paradigmatic behavioral theory of bipolar disorder differs in that the A-R-D

properties of stimuli for each individual are regarded as relevant to evoking

affect-not just contingent positive and negative consequences. In other words,

bipolar individuals may overreact to rewards and punishments, since the A-R-D value

of these rewards and punishments may be greater for bipolar individuals. Since in

Depue et al. 's (1987) model bipolar symptoms emerge when a labile bipolar BFS is

dysregulated by rewards or punishments their model is consistent with the current

hypothesis that bipolar emotional responses may be more intense than normal.

The present study was designed to test this possibility within a paradigmatic

frame of reference. It is important to conduct this test, because the clinical

observation that bipolar individuals have exaggerated emotions, as part of the bipolar

syndrome, does not necessarily mean that these exaggerated emotions are responses to

psychosocial stimuli. Also, the accumulating evidence that bipolar syptoms are

related to psychosocial stressors (O'Connell, 1986; Miklowitz et al., 1988) is largely

correlational and does not permit causal inferences. Furthermore, the emphasis on

psychosocial stress has not yielded a theoretical link between psychosocial factors and

bipolar symptoms. Confirmatory results from the proposed study would support a

notion of partial psychosocial etiology as well as Staats' (1975) view that covert

stimulus-response mechanisms, in the form of e-m BBRs, may be the missing link

between psychosocial factors and bipolar symptoms.
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As mentioned above, one study tested a bipolar response to stress (Depue,

Kleiman, Davis, Hutchinson, & Krauss, 1985) but yielded null results. These authors

presented cyclothymic and normal individuals with a mild stressor (simple

mathematics problems) and found no differences in subjective ratings of stress on a

five-point scale nor in changes of cortisol secretion. However, it may be positive

psychosocial events rather than stress which are important in concurrent psychosocial

factors (52). For this reason the present study included a test for emotional responses

to positive mood induction.

The quality hypothesis, that bipolar individuals have positive emotional

responses to some stimuli to which normal persons have negative emotional

responses, and vice versa, has support from clinical observation and correlational

data.

One clinical observation is that bipolar individuals often engage in risky

behaviors which normal individuals would avoid (DSM-III-R, APA, 1987). An

example of correlational support is Montag and Birenbaum's (1986) finding that

scores on a measure of hypomania were significantly correlated with scores on

Zuckerman's (1979) Sensation Seeking Scale (555). Thus, it is possible that normally

risky or threatening situations are appealing to bipolar individuals.

Staats and Heiby (1985) attempted to partly explain the observation of bipolar

engagement in risky behaviors in terms of language-cognitive deficits. Specifically,

they postulated that bipolar individuals are deficient in arriving at cognitive appraisals

of threat and, thus, lack adequate cautionary language-cognitive responses. According



36

to Staats' (1975) paradigmatic behaviorism, one would expect that cautionary

language-cognitive responses are associated with avoidance behavior as well as

negative emotions. Thus, Staats and Heiby's (1985) hypothesis of bipolar deficits in

cautionary language-cognitive responses also implies that bipolar negative emotional

responses to risky and threatening situations are less than normal. Other types of

stimuli may also elicit different emotional responses in bipolar and normal

individuals. This was investigated in the present study.

The design of the study involved the administration of the General Behavior

Inventory (GBI), Pleasant Events Schedule (PES), and Unpleasant Events Schedule

(DES) to 240 undergraduate student volunteers. Using GBI cut-off scores subjects

were classified as "bipolar" or "noncase". Eleven bipolar and 19 noncase subjects

were available for individual testing of their emotional responses to the positive mood

form of the Velten Mood Induction Procedure. Subjects' pre- and posttreatment

mood was assessed in terms of a writing speed task, the Multiple Affect Adjective

Check List (MAACL), the Profile of Mood States (POMS), skin temperature, and

skin conductance.

Affirmative results from the present study would indicate that some affective

subclinical bipolar symptoms may be a response to psychosocial events. This

possibility would open the door to influencing bipolar response patterns with

psychosocial stimulation, in the form of psychotherapy, conditioning, desensitization,

etc.
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One of the first issues addressed in designing this study regarded the inclusion

criteria for subjects. In the present study, nonclinical bipolar and normal subjects

were preferred over psychiatric patient groups for a number of reasons.

The first of these was economical--for both investigators and subjects. The

present study required bipolar individuals to volunteer a substantial amount of time

and effort. This burden was undoubtedly easier to carry for subclinical bipolar

individuals than for inpatients suffering from severe bipolar symptoms, for whom

experimental participation might interfere with ongoing treatment. Moreover, large

numbers of clinical bipolar volunteers are not as readily available as nonclinical

individuals, e.g., university students, due to low population prevalence (0.4% to

1.2%, according to DSM-ffi-R; APA, 1987). Depue, Krauss, Spoont, and Arbisi

(1989) argued that university students are particularly suited for investigations of

subclinical forms of bipolar disorder. A greater than average proportion of

subclinical cases would be expected in this population, since most are younger than

the mean age of onset--about 30 (Clayton, 1986). The work of Depue et al. has

shown that university student populations include sufficiently large proportions of

subclinical bipolar individuals for research purposes (about eight percent).

The involvement of nonclinical bipolar and normal subjects in research on

bipolar disorder has been facilitated by the development of the General Behavior

Inventory (GBI; Depue et al., 1981; 1989; Depue & Klein, 1988)--a self-report

instrument for assessing bipolar symptoms in nonclinical populations. The
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psychometric properties of this instrument are good and will be discussed in detail in

the method section.

Also, nonclinical bipolar individuals are more likely to be prescription

drug-free, while prescription drug-free investigation of clinical bipolar subjects would

be difficult to arrange. Thus, the theoretical implications of results obtained from

clinical subjects under the influence of a variety of psychoactive drugs could be

difficult to evaluate.

Investigations of subclinical bipolar disorder are relevant to severe forms of

bipolar disorder if one accepts a continuum model, i.e., that subclinical and clinical

bipolar disturbances differ mainly in severity. There is evidence that this is the case.

Individuals may manifest different severities of bipolar disorder at different times.

Milder cases of bipolar disorder constitute cases at risk for developing more serious

bipolar disturbances (Akiskal, Djenderedjian, Rosenthal, & Khani, 1977; Depue et

al., 1981; Klein & Depue, 1984). These investigators have found that individuals

with mild and severe forms of bipolar disorder have similar clinical symptoms,

similar risks for mood disorders among first-degree relatives, and similar beneficial

responses to lithium treatment. Also, individuals with mild forms of bipolar disorder

have greater than average hypomanic responses to antidepressant medication.

One issue regarding the control group was whether subjects should be

matched. In the present study, matching subjects was not suggested because (a) at

this early stage of the research it appeared preferrable to maximize the differences

between the comparison groups in order to increase sensitivity of the tests, (b) it was
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not known which other variables, if any, would have an effect on the dependent

variables, (c) the two groups were not expected to differ significantly on demographic

variables, and (d) matching subjects would reduce the validity of generalizing the

results to groups defined solely by GBI scores.

Another issue in designing this study regarded the assessment of emotional

responses. Strosahl and Linehan (1986) described the emotional experience as being

comprised of "thoughts, physiological changes, and overt motor acts" (p. 38). This

corresponds to the three major methods of available assessment procedures:

self-report, behavioral observation, and physiological measurement (Anastasi, 1982;

Ciminero, 1986). These three dimensions of emotional assessment were employed in

the present study. This was to make possible greater convergent validity of the

results.

Regarding self-reports, the following instruments were used:

(a) the Pleasant Events Schedule (pES; MacPhillamy & Lewinsohn, 1971; 1976;

1982),

(b) the Unpleasant Events Schedule (DES; Lewinsohn & Talkington, 1979),

(c) the Multiple Affect Adjective Checklist (MAACL; Zuckerman & Lubin, 1965),

and

(d) the Profile of Mood States (pOMS; McNair, LoIT, & Droppleman, 1971).

The PES and UES provide frequency, intensity, and cross-product scores.

Only the intensity scores were used for the present study. Subjects' reponses on the

PES and the UES provided information about the average degree of emotional
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responsiveness of the groups to a wide variety of possible stimulus situations. It was

expected that a bipolar group would produce higher ratings of pleasure on the PES

and higher ratings of displeasure on the DES than a noncase group. Also, it was

expected that bipolar and noncase groups would differ in terms of the events rated as

the most pleasant and the most unpleasant.

It should be noted that in responding to the PES and DES, subjects' emotional

responses were not assessed directly. The PES and DES data only provided

information about how subjects report they would respond to each of a large number

of hypothetical situations, and thus the scores must be viewed within the limits of

self-report measures. The advantage of using the PES and DES was that these tests

sample a large number of possible stimulus categories and, thus, provide a broad

basis for statements about subjects' emotional responses to stimuli in general.

However, a more controlled assessment of subjects' actual emotional

responses, in terms of gross motor behavior, self-report, and physiological changes,

to experimental stimuli shown to produce a certain emotional effect, on the basis of

previous experimental observations, was also conducted. Group differences from this

test were expected to be more direct and convincing than from the PES and DES

scores which involved hypothetical rather than experimental stimuli.

Such a stimulus situation was available in the Velten Mood Induction

Procedure (VMIP; Velten, 1968). The VMIP requires subjects to read and

concentrate on sets of statements designed to elicit benign and transitory emotional

states of elation or depression. This procedure is one of the most widely used
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techniques for the experimental induction of moods (Goodwin & Williams, 1982). It

has repeatedly demonstrated efficacy in eliciting transient moods of elation or

depression as measured by self-reports. The VMIP will be discussed in detail in the

method section.

Subjects' emotional responses to the VMIP were assessed with pre and

postadministrations of the MAACL and the POMS, both of which have demonstrated

sensitivity to subjects' mood changes in a large number of studies. It was expected

that the bipolar group would obtain higher positive affect scores in the Velten elation

condition and higher negative affect scores in the Velten depression condition.

Also a behavioral measure of emotional responses to the VMIP was employed.

Bipolar depressed individuals have been shown to exhibit psychomotor retardation

(Depue et al., 1981; Study III). One of the most widely employed measures of

psychomotor activity has been writing speed. Within subject measurement of writing

speed has been found to respond to inductions of depression and elation (Goodwin &

Williams, 1982). Thus, subjects received a writing task before and after the VMIP.

Finally, assessment of skin conductance and temperature provided

physiological correlates of subjects' emotional responses. Greater pre to post VMIP

differences were expected for the bipolar group for writing speed, MAACL, POMS,

skin temperature, and skin conductance.
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Hypotheses

The hypotheses may be stated in terms of the variables employed. The

abbreviations of these variables are presented below with their descriptions. Each

subject received a value on the following variables:

(1) PESMEAN--PES mean score (intensity),

(2) UESMEAN--UES mean score (intensity),

(3) DWR equals WR2 (posttreatment writing speed score) minus WRI (pretreatment

writing speed score);

(4) DMSUM equals MSUM2 (posttreatment MAACL scores--the anxiety, depression,

and hostility subscales subtracted from the positive affect subscale) minus MSUMI

(pretreatment MAACL scores-the anxiety, depression, and hostility subscales

subtracted from the positive affect subscale);

(5) DPSUM equals PSUM2 (posttreatment POMS scores--sum of all POMS subscales)

minus PSUMI (pretreatment POMS scores--sum of all POMS subscales);

(6) DT equals T2 (posttreatment skin temperature-summed over the writing speed,

MAACL, and POMS periods) minus Tl (pretreatment skin temperature--summed over

the writing speed, MAACL, and POMS periods);

(7) D5 equals 52 (posttreatment skin conductance level--summed over the writing

speed, MAACL, and POMS periods) minus 51 (pretreatment skin conductance

level--summed over the writing speed, MAACL, and POMS periods).

The hypotheses may be stated separately for the different variables. The first

part of this study involved both the intensity and the quality hypotheses. The second



part, in contrast, involved only the intensity hypothesis, The hypotheses were as

follows:

I. First part--intensity. PESMEAN and UESMEAN will be greater for

bipolar subjects than for noncase subjects.

2. First part--quality. Bipolar and noncase groups will differ with regard to

the items rated as the most pleasant on the PES and most unpleasant on the UES.

3. Second part--intensity. Bipolar subjects will obtain significantly greater

changes on five dimensions of mood in response to the Velten Mood Induction

Procedure: DWR, DMSUM, DPSUM, DT, and DS.

43
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3. METHOD

Subjects

Subjects consisted of undergraduate students at the University of Hawaii

enrolled in a variety of undergraduate courses including but not limited to

undergraduate psychology courses during the Fall 1990 semester. Some students

were compensated with bonus points, if this could be arranged with their professors.

Two hundred forty (240) students completed and returned an informed consent form,

the GBI, PES, and DES.

Subjects' GBI scores provided the basis for classification as bipolar,

hyperthymia, unipolar, or noncase--15, 3, 5, 217, respectively. The 240 respondents

comprised 165 women and 75 males; 56 were Caucasian, 5 Black, 3 Hispanic, 147

Asian, and 29 classified as "other'; there were 211 in the 18-25 age group, 24 in the

26-35 age group, 4 in the 36-45 age group, and I subject in the 46-55 age group.

Individual ages were not recorded.

Materials

As mentioned above, the materials used were the following (Please see

Appendices.): (a) an informed consent form, (b) the General Behavior Inventory

(GBI; Depue et aI., 1981; 1989; Depue & Kein, 1988), (c) the Pleasant Events

Schedule (PES; MacPhillamy & Lewinsohn, 1971; 1976), (d) the Unpleasant Events

Schedule (UES; Lewinsohn & Talkington, 1979), (e) the Multiple Affect Adjective

Checklist (MAACL; Zuckerman & Lubin, 1965), (t) the Profile of Mood States

(POMS; McNair, Lorr, & Droppleman, 1971), (g) a writing speed task (Goodwin &
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Williams, 1982), (h) a J & J physiological monitoring system interfaced with an IBM-

clone 286 computer, for measuring skin conductance level and skin temperature, and

(i) Velten's mood induction technique (Velten, 1968).

General Behavior Inventory. The General Behavior Inventory (GBI; Depue et

al., 1981; 1989; Depue & Kein, 1988) is a self-report instrument which has 73 items

representing possible behavioral symptoms of mood disorders. Item content was

initially selected on rational grounds from the literature and intended to be specific to

mood disorders, i.e., items reflecting general pathology were omitted (Depue et al.,

1989). Each symptom is rated on a 4-point scale regarding the frequency that it

occurs.

The GBI was designed to identify persons with mild or subclinical forms of

bipolar disorder. Originally, identification of subtypes was not attempted. However,

the revised version of the GBI provided cut-off points for both dysthymia and

hyperthymia (primarily characterized by hypomanic symptoms) in addition to

cyclothymia. As indicated previously, the existence of unipolar mania has not been

convincingly documented. However, Depue and Klein's (1988) identification of

hyperthymia suggested the existence of subclinical unipolar hypomania. And, this

symptom pattern may be related to the general bipolar spectrum (Akiskal, 1984;

Akiskal, King, Rosenthal, Robinson, & Scott-Straus, 1981). It was argued that

subclinical bipolar individuals are at risk for severe bipolar disorder. Depue, Slater,

Wolfstetter-Kausch, Klein, Goplerud, and Farr (1981) reported five studies. The first

study compared GBI scores and interview-based diagnoses for an undegraduate



46

student sample. For a group of 850 students, the internal consistency for the 69

original OBI items was high (coefficient alpha=0.94). Test-retest reliability was also

adequate, based on the scores of 158 subjects retested after 15 weeks (r=0.73). The

distribution was highly positively skewed.

The investigators selected 126 students from the original 850 for interview

diagnoses. In order to increase the accuracy of hit rates they selected

disproportionately more of the 126 students from those who had received high OBI

scores. This reduced the highly skewed OBI score distribution. The clinical

diagnoses were based on RDC; criteria for a structured interview. The researchers

created their own diagnostic criteria for cyclothymia, which they contended were

more accurate than those of RDC; and resembled those of DSM-Ill. The interviews

resulted in five diagnostic categories: normal, other psychiatric disorders,

cyclothymia, bipolar II and III, and dysthymia or minor depressive disorder. The

authors used the term "bipolar III disorder" (p. 383) to denote persons with

depressive episodes and a family history of mania or hypomania but without manic or

hypomanic symptoms themselves.

Depue et al. (1981) found that a cutting score of 27 identified cases with only

one false positive (2%) and that a cutting score of 14 identified noncases with only

one false negative (3%). The authors concluded: This means that in using a

two-cutting-score system, the efficiency of the GBI is such that relatively pure and

adequately sized control and case groups may be generated by administering the OBI

to an unselected nonclinical population" (pAOO).
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The other four studies showed that the identified bipolar subjects could also be

diagnosed on the basis of roommate interviews (Study II), that identified bipolar

subjects were more likely to experience motor retardation and hypersomnia rather

than motor agitation and hyposomnia during periods of depression (Study III), that

more bipolar subjects (53%) had at least one first-degree relative with a psychiatric

diagnosis than nonbipolar subjects (15%) (Study IV), and that the identified bipolar

subjects manifested more behavioral variation on a day-to-day basis than nonbipolar

subjects (Study V).

A cross-validation of the GBI was reported by Klein, Depue, and Slater

(1986). These authors administered the GBI to 41 biologic offspring of 26 bipolar I

inpatients and 22 biologic offspring of 15 control outpatients with nonmood

psychiatric disorders. They found that GBI scores above 27 were significantly more

frequent among offspring of bipolar families (35%) than among offspring of control

families (0%). Comparing the offsprings' GBI scores with blind interview-derived

diagnoses and using a cut-off score of 27 the authors correctly classified 55 of the 58

(95%) offspring who were available for interviews, with one false positive (2%) who

received a diagnosis of depressive disorder and two false negatives (3%) with

diagnoses of cyclothymia or bipolar II disorder. Of the 10 offspring with

interview-diagnoses of bipolar II or cyclothymia only two obtained GBI scores under

27 (sensitivity=80%). Of the 48 offspring with nonbipolar interview-diagnoses only

one had a GBI score above 27 (specificity=98%). The best cut-off score in this



48

sample was 26. This was very close to the best cut-off score of 27 reported by

Depue et al. (1981).

Another cross-validation study on the GBI (Goodnick, Fieve, Peselow,

Schlegel, & Filippi, 1986) found that among 61 euthymic subjects with histories of

unipolar or bipolar primary affective disorder GBI scores correlated significantly with

previous manic and depressive symptoms.

Also, Goodnick, Fieve, Schlegel, and Kaufman (1987), of which it is not clear

to what extent the same subjects as in the Goodnick et al. (1986) study were

employed, found that groups of bipolar I, bipolar II, bipolar other, and unipolar had

higher average GBI scores than a control group. These differences were significant

except for the bipolar II group which approached significance (p<0.1). Also, for all

patients GBI scores correlated significantly with mood symptoms independently

assessed during a period of one year (r=0.57).

One of the problems with the original GBI was that it did not distinguish well

between cyclothymia and dysthymia (Mallon, Klein, Bomstein, & Slater, 1986). This

led to the development of the 1983 revised GBI (manual, 1987). The 1983 GBI was

changed in format in 1987. The main change in content was the addition of

depression items to produce a total of 73 items (Depue & Kein, 1988).

The revised GBI underwent three pilot studies for improving items and

establishing cut-off scores (Depue et al., 1989). It demonstrated psychometric

properties similar to those of the original GBI. Internal consistency was high

(coefficient alpha-, =0.96) and test-retest reliability over 15 weeks was adequate
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(r=0.75). Factor analysis revealed one major factor, and response biases on

individual items due to sex, acquiescence, social desirability, or defensiveness were

minimal. Also, nonaffective subjects endorsed individual GBI items only rarely.

The investigators then conducted a major validation study by administering the

Gm to 1068 students and blindly interviewing a random stratified sample of 201 of

these subjects (Depue & Klein, 1988; Depue et al., 1989).

The interview-based diagnoses employed DSM-III; criteria with slight

modifications to increase reliability. Using these diagnoses as the validity criteria,

the GBI best cutting scores demonstrated good classification properties. Sensitivity

(proportion of correctly identified interview-positives) was 0.78 for unipolars and 0.76

for bipolars. Specificity (proportion of correctly identified interview negatives) was

0.999 for unipolars and 0.99 for bipolars. The false negative rate (proportion of GBI

negatives among interview positives) was 0.22 for unipolars and 0.24 for for bipolars.

The false positive rate (proportion of GBI positives among interview negatives) was

0.001 for unipolars and 0.01 for bipolars. This very low false positive rate makes the

GBI suitable for identifying a relatively pure group of subclinical bipolar individuals.

In the proposed study, false negatives can be largely eliminated from the control

group by selecting those subjects with the lowest GBI scores.

Similar results were obtained for a clinical sample of 492 consecutive persons

presenting for intake interviews at two outpatient mental health facilities. The authors

noted that GBI sensitivity and specificity for unipolar and bipolar disorders was

superior to those of MMPI Depression and Hypomania scales, BDI, EPQ
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Neuroticism scale, and the Center for Epidemiologic Studies Depression (CESD)

scale, according to their review of the literature.

Allen, Chapman, and Chapman (1987) also reported validation data for the

revised GBI. They found that among introductory psychology students scoring high

on "attenuated formal thought disorder" (p. 347), assessed with the Perceptual

Aberration Scale (Chapman, Chapman, & Raulin, 1978) and the Magical Ideation

Scale (Eckblad & Chapman, 1983), those also scoring high on the GBI performed

significantly worse on two cognitive tasks.

Also, Nurnberger, Hamovit, Hibbs, Pellegrini, Guroff, Maxwell, Smith, and

Gershon (1988) reported that the GBI hypomania subscale yielded significantly higher

scores for offspring of schizoaffective or bipolar individuals than for control offspring

of healthy parents.

In summary, it may be claimed that the GBI is a promising instrument for

identifying subclinical bipolar individuals. Its very low false positive rate, good

reliability, and substantial validation make it a suitable measure of the independent

variable in the proposed study. The GBI is limited to the detection of

frequently-recurrent and chronic-intermittant types of mood symptoms. Thus,

infrequent or acute disturbances of mood may not be detected (Depue, Krauss, et al.,

1989). Norms are provided in Depue, Krauss, et al. (1989).

Pleasant Events Schedule. The Pleasant Events Schedule (pES; MacPhillamy

& Lewinsohn, 1971; 1976) has a total of 320 items representing potentially pleasant

events. Each item is rated on two three-point scales regarding both frequency of
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occurrence and subjective enjoyability. Subjects require about one hour to complete

the UES. Three scores may be derived from the PES: a frequency score, an

enjoyability score, and a cross-products score providing an index of obtained

pleasure.

MacPhillamyand Lewinsohn (1982) reported that reliability coefficients for the

different scoring methods are similar. They reported an average split-half reliability

of 0.92. Test-retest reliabilities for periods of one, two, and three months averaged at

0.71,0.74, and 0.64, respectively. These reliabilities probably reflect in part true

changes over time and, thus, provide conservative estimates of true test-retest

reliability.

Predictive validity for the enjoyability scale may be inferred from a significant

association (gamma=0.65) between enjoyability ratings on 10 items of the PES and

subsequent (two to six weeks) actual choices of prizes corresponding to the 10 items.

Also, Bouman and Luteijn (1986) found that the PES correlated negatively with

depression, anxiety, and social neuroticism on the Beck Depression Inventory (BDI;

Beck, Ward, Mendelson, Mock, & Erbaugh, 1961), the State-Trait Anxiety

Inventory, and a Dutch personality questionnaire. Rose and Staats (1988) argued that

the enjoyability scale of the PES may be employed to assess subjects'

emotional-motivational systems. This will be the function of the PES in the proposed

study.

Unpleasant Events Schedule. The Unpleasant Events Schedule (DES;

Lewinsohn & Talkington, 1979) is analogous to the PES with similar psychometric
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properties. It has a total of 320 items representing potentially unpleasant events.

Subjects rate each item on a scale of frequency and a scale of aversiveness. Subjects

require about one hour to complete the UES.

Rose and Staats' (1988) argument that subjects' pleasantness ratings on the

PES may be used to measure the emotional-motivational system also applies for the

aversiveness ratings on the UES.

Lewinsohn and Talkington (1979) reported adequate test-retest reliability over

a one-month period (r=0.67) for aversiveness scores. Internal reliability was high

(coeficient alpha=O.98). Concurrent validity may be derived from the finding that

depressed subjects tended to rate the DES items as significantly more aversive than a

high-MMPI nondepressed group and a normal control group.

Thus, it appears that the negative emotional responsiveness of depressed

persons is more intense than that of nondepressed persons and that the positive

emotional responsiveness of depressed persons is less intense than that of

nondepressed persons (Bouman & Luteijn, 1986; Lewinsohn & Talkington, 1979;

Rose & Staats, 1988). This may be interpreted as evidence for the construct validity

of the DES as it is consistent with the hypothesized emotional-motivational deficits

postulated in a paradigmatic behavioral theory of depression (Heiby, 1988; Rose &

Staats, 1988; Staats & Heiby, 1985). The purpose of the proposed study is to test

this hypothesis for bipolar disorder.

Further psychometric properties for the DES are reported in Lewinsohn,

Mermelstein, Alexander, and MacPhillamy (1986). However, these involve scores
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including the frequency ratings and are, thus, not directly relevant. In general, the

DES appears to have reasonable reliability and validity, as cross-product scores

between the frequency and aversiveness ratings correlate with self-reported depression

(Lewinsohn et al., 1986).

Multiple Affect Adjective Check List. The Multiple Affect Adjective Check

List (MAACL; Zuckerman & Lubin, 1965) was designed primarily as a measure of

three clinically relevant negative affective states: anxiety, depression, and hostility.

The MAACL consists of a list of adjectives that are checked if they apply. It can be

completed in about five minutes.

The construction of the MAACL followed the empirical method. Items were

retained if they significantly discriminated between normals and clinically anxious,

clinically depressed, or hypnotically induced hostile individuals (Zuckerman & Lubin,

1965).

Split-half reliabilities of the today form for college students, reported in the

manual (Zuckerman & Lubin, 1965), were 0.79 for anxiety, 0.92 for Depression, and

0.90 for Hostility. Seven-day test-retest reliabilities were much lower, ranging from

0.15 to 0.21 and are likely to reflect, at least in part, true fluctuations in daily mood.

Validity is based on a large body of research in which the MAACL has

responded sensitively to a variety of conditions assumed to elicit affect. These have

included student examinations (Zuckerman & Lubin, 1965), Velten (1968) mood

induction procedures (Lewis & Harder, 1988; Cairns & Norton, 1988), and

threatening subliminal images (Robles, Smith, Carver, & Wellens, 1987). Also,
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discriminant validity may be inferred from the lack of significant correlations between

Wechsler IQs and MAACL scores (Zuckerman & Lubin, 1965).

In the proposed study the MAACL Anxiety, Depression, and Hostility scores

will be summed to assess general negative affect. This follows the suggestion of

Peck, Morgan, MacPherson, and Bramwell (1984, p. 123) who based their argument

on the MAACL subscale intercorrelations (ranging from 0.66 to 0.84) in two

independent studies. The legitimacy of summing MAACL subscale scores is also

supported by Thayer and Sinclair (1987) who found a second-order two-factor

solution, which corresponded to Positive and Negative Affect, and a third-order

one-factor solution, which corresponded to general distress.

Profile of Mood States. The Profile of Mood States (pOMS; McNair, Lorr, &

Droppleman, 1971) consists of 65 affective descriptors, such as "furious," "full of

pep," and "miserable," which are rated on a five-point scale regarding the degree to

which they apply from "not at all" to "extremely". Norms on college students for the

one-week and right now forms are available in the manual (McNair, Lorr, &

Droppleman, 1971).

Internal consistency reliabilities (K-R20) have been about 0.90 for each of the

six factors: Tension-Anxiety, Depression-Dejection, Anger-Hostility, Vigor, Fatigue,

and Confusion-Bewilderment. Test-retest reliabilities ranged from 0.65 to 0.74 and

would be expected to be lower for the right now form (McNair, Lorr, &

Droppleman, 1971).
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The items of the POMS were selected from a larger pool on the basis of

repeated factor analyses. This procedure provided the POMS with a certain degree of

factorial validity. The manual also summarized validity studies documenting the

POMS' sensitivity to the effects of mood induction procedures, psychotherapy, and

drug trials.

The POMS has continued to be a popular measure of mood. Significant

differences have been associated with running versus not running (Dyer & Crouch,

1987), drug preferences (deWit, McCracken, Uhlenhuth, & Johanson, 1987), the

effects of marijuana (Chait, Fischman & Schuster, 1985), psychiatric patients' ratings

of professionals' social skills (Janowsky, Kraft, Clopton, & Huey, 1984), and

relaxation with biofeedback (Fehring, 1983).

As with the MAACL, the POMS apparently measures two factors, Positive

and Negative Affect. LoIT and Wunderlich (1988) identified these with a principle

components analysis and a Varimax rotation, using 12 half-scale scores, Le., positive

descriptors versus negative descriptors for each of the six POMS factors. This

suggested that the combined scores of the positive items may reflect positive affect

and that the combined scores of the negative items may reflect negative affect. In the

proposed study scores on all items will be combined to provide a general measure of

mood with higher scores indicating positive affect.

Velten Mood Induction Procedure. Velten's (1968) mood induction procedure

(VMIP) has been the most widely used procedure for the experimental induction of

moods (Goodwin & Williams, 1982). Subjects read and concentrate on a set of
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statements to induce feelings of depression, elation, or no changes. Velten (1968)

provided 60 statements for each condition (please see appendices.). This mood

induction procedure has consistently demonstrated efficacy in producing self-reported

changes in mood. The MAACL has been one of the most frequently employed

measures to demonstrate this efficacy (Cairns & Norton, 1988; Lewis & Harder,

1988; Nagata & Trierweiler, 1988; Polivy & Doyle, 1980; Schare & Lisman, 1984;

Velten, 1968). In the proposed study the original mood-statements were employed,

each typed on a separate index card, as well as the original Velten preparatory

instructions (please see appendices.). The Velten instructions have been adopted

verbatum, except for the sentence on Card 6: "To sum up: the whole purpose of this

experiment is to see whether a person can talk himself into a mood." This sentence

now reads: "To sum up, one purpose of this experiment is to see whether a person

can talk him- or herself into a mood." Also, the word "gay" on Card 42 of the

elation statements has been changed to "happy".

J & J Physiological Monitoring System. This system provided a measure of

physiological arousal by assessing skin conductance levels, skin temperature, and

heart rate before and after the VMIP. Due to technical problems, the heart rate

measures could not be used in the present study. The apparatus consisted of a J & J

Engineering Physiological Monitoring System, with 1-330 A-D converter (Version

1.10), T 601 EDR module, temperature module, and PPG 401 heart rate module.

The EDR cables connected to standard silver-silver chloride electrodes, which were

taped to the index and middle fingers of the nondominant hand. Temperature
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assessment utilized a Silver Springs thermistor, which was taped to the little finger of

the nondominant hand. Heart rate assessment employed a standard

photoplethysmograph sensor, which was attached to the thumb of the nondominant

hand. The 1-330 unit was connected to an illM-clone 286 computer with standard J

& J Engineering software (USE System .93K) for data storage and initial summary

statistics. Initial averages were stored on diskettes for 20 second intervals.

Procedure

Some volunteers were solicited by announcing a study on "behavior and

personality" in various undergraduate classes. Questionnaire packets consisting of the

informed concent form, GBI, PES, and UES were distributed to students who

indicated an interest in participating. Other volunteers were recruited from an

undergraduate psychology class by leaving a written announcement of the study on an

in-class bulletin board with an offer of bonus points in exchange for participation.

Interested students took with them the questionnaire packets to complete at their

earliest convenience and to return to a designated location.

Completed questionnaire packets were returned by 240 undergraduates. Their

responses to the GBI provided the basis for classification into four groups--bipolar,

hyperthymia, unipolar, and noncase. The two sets of cutting scores presented in

Depue et al. (1989) were employed. These were (a) hypomania-biphasic scores of 11

or more in conjunction with depression scores of 22 or more as well as (b)

hypomania-biphasic scores of 13 or more in conjunction with depression scores of 11

or more. The proportion of Bipolar cases found in the present sample (15 out of
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240--6.25%) was consistent with the approximately 8% reported in Depue et al.

(1989).

An attempt was made to arrange individual testing sessions with all subjects in

the bipolar, hyperthymia, and unipolar categories, as well as with noncase subjects

who obtained zero ratings on both GBI scales--"depression" and

"hypomania-biphasic". This restriction for the noncases had the purpose of creating a

control group with the least degree of mood symptoms.

In total 36 subjects were tested individually--ll bipolar, 1 hyperthymia, 5

unipolar, and 19 noncase subjects. Due to uncontrollable circumstances,

physiological measures were not obtained for one hyperthymia subject and two

noncase subjects.

Both the experimenters and the subjects were blind regarding GBI

classifications. This double blindness was established with the help of a volunteer

who had access to GBI classifications and made a list of subjects who qualified for the

individual sessions.

Each subject was introduced to the testing room and equipment while the

physiological sensors were applied to the nondominant hand. The skin temperature

sensor was taped to the little finger; the two skin conductance sensors were taped to

the index and middle fingers; and the heart rate sensor was attached to the thumb.

The heart rate assessments could not be used due to technical problems. Then

subjects were instructed to sit quietly for two minutes. This was intended to stabilize

the physiological parameters.
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After this, subjects were instructed to write down as many numbers as they

could backwards starting from 100. They were timed for one minute. Then subjects

were instructed to complete the MAACL and POMS without time restrictions.

Physiological measurements were recorded for each of these periods and interrupted

between periods.

Subjects were then given the Velten cards to read. While reading the first

nine instruction cards, no physiological measurements were taken. Subjects were

given a packet of 60 index cards with a Velten mood induction statement on each

card. They were instructed to take one card at a time, read it out loud, and

concentrate on it until the experimenter said "Next card." Then, subjects took the

next card in the packet and read it out loud. The experimenter indicated that it was

time to read the next card every 20 seconds. Thus, for 60 cards the Velten Mood

Induction Procedure took 20 minutes. Physiological measurements were taken during

the 20 minutes during which subjects read the 60 mood induction cards. After this

subjects again performed the writing speed test and completed the MAACL and

POMS. There were no time restictions for completing the MAACL and POMS.

This completed the testing session, and subjects were told that they could write

down a few comments regarding their participation, if they wished to do so.
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4. RESULTS

The variables employed for the original hypotheses have been listed in the

hypotheses section. However, some of these variables are combinations of other

variables, which also need to be listed. Moreover, this section will discuss additional

exploratory hypotheses utilizing additional variables. Thus, for clarity, a more

extensive list of variables than the list in the hypotheses section is presented in this

section. Each subject received a value on the following variables:

(1) TYPE--GBI classification as bipolar, hyperthymia, unipolar, or noncase;

(2) HPLUSB34--Every item on the GBI "hypomania + biphasic" scale (28 items

total) with a response of "3" or "4" contributed one point to this scale;

(3) DEPRE34--Every item on the GBI "depression" scale (46 items total) with a

response of "3" or "4" contributed one point to this scale;

(4) HPLUSB--Every item on the GBI "hypomania + biphasic" scale was weighted on

a four-point rating scale, and all ratings were summed;

(5) DEPRE--Every item on the GBI "depression" scale was weighted on a four-point

rating scale, and all ratings were summed;

(6) PESMEAN--PES mean score (intensity);

(7) UESMEAN--UES mean score (intensity);

(8) PESFR l--frequency of PES items rated as "I";

(9) PESFR2--frequency of PES items rated as "2";

(10) PESFR3--frequency of PES items rated as "3";

(11) UESFRl--frequency of UES items rated as "I";
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(12) UESFR2--frequency of UES items rated as "2";

(13) UESFR3--frequency of UES items rated as "3";

(14) WR1--pretreatment writing speed score;

(15) MSUM1--pretreatment MAACL scores (the anxiety, depression, and hostility

subsca1es subtracted from the positive affect subscale);

(16) PSUM1--pretreatment POMS scores (sum of all POMS subscales);

(17) Tl--pretreatment skin temperature (summed over the writing speed, MAACL,

and POMS periods);

(18) Sl--pretreatment skin conductance level (summed over the writing speed,

MAACL, and POMS periods); and posttreatment measures:

(19) WR2;

(20) MSUM2;

(21) PSUM2;

(22) T2;

(23) S2.

(24) DWR equals WR2 minus WR1;

(25) DMSUM equals MSUM2 minus MSUM1;

(26) DPSUM equals PSUM2 minus PSUM1;

(27) DT equals T2 minus T1;

(28) DS equals S2 minus S1.

The hyperthymia and unipolar groups were very small (three and five,

respectively). For this reason, the analysis of group differences focused only on the
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bipolar (n= 15) and noncase (n=217) groups. Chi-square tests were calculated for

several demographic variables: age, sex, ethnic background, exposure to medical

illness, endocrine problems, death or illness of a relative, and mental health

treatment. The chi-square tests indicated no significant differences between the

bipolar and noncase groups on the demographic variables.

Before reporting on the inferential statistics relating to the hypotheses, it may

be useful to describe the raw data without reference to significance levels. Table 1

presents the group sample sizes, means, and standard deviations for the continuous

variables. The bipolar group had greater means than the noncase group on the

variables HPLUSB, DEPRE, HPLUSB34, and DEPRE34, which was expected since

these variables contributed to the definition of the groups. Both groups were

essentially equal on the variables PESMEAN and UESMEAN. Regarding the six

frequency variables--PESFRl, PESFR2, PESFR3, UESFRl, UESFR2, and

UESFR3--the bipolar group had higher average frequencies than the noncase group on

PES and UES items rated as "1" or "3". The bipolar group's frequencies of rating

PES or UES items as "2" was lower than that of the noncase group (Figure 1). This

was in keeping with the intensity hypothesis, since higher frequencies of "1" and "3"

ratings indicated a higher tendency to provide extreme all-or-nothing ratings of

pleasure or aversion. The group means for the difference scores were also congruent

with the intensity hypothesis (Figure 2). The bipolar group manifested greater

pre-post changes than the noncase group during the Velten individual testing sessions

on DWR, DMSUM, DPSUM, and DS, indicating that the Velten mood induction
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affected the bipolar group more than the noncase group. The significance of group

differences were tested with statistical procedures described below.

1. First part--intensity hypothesis. [pESMEAN and UESMEAN will be

significantly greater for bipolar subjects than for noncase subjects.]

The statistical procedure chosen to test this hypothesis was MANDVA, since

the hypothesis involved one categorical independent variable (TYPE) and two

continuous dependent variables (pESMEAN and UESMEAN). The MANOVA

employed the average PES and UES scores (pESMEAN and UESMEAN) from all 15

subjects that had been classified as bipolar on the TYPE variable. Since MANOVA

requires equal numbers of subjects in each of the categories of the independent

variables, 15 noncase subjects were randomly selected from the 32 least symptomatic

noncase subjects who had received HPLUSR34 and DEPRE34 scores of zero (0), on

the GBI. The MANDVA procedure yielded a null result, indicating that GBI

classification did not account for a significant degree of the variation among the

PESMEAN and UESMEAN scores (F=0.0383, df=2127, p=0.9624). Please see

Table 3 for group means and standard deviations on the dependent variables,

PESMEAN and UESMEAN.

2. First part--quality hypothesis. [Bipolar and noncase groups will differ with

regard to the items rated as the most pleasant on the PES and most unpleasant on the

UES.]

To test this hypthesis, the mean pleasure or displeasure rating by both the

bipolar and noncase groups was calculated for each PES and UES item. These mean
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item ratings indicated how pleasant or unpleasant each item was rated on the average

by bipolar and noncase individuals. Originally, it was intended that items rated at or

above 1.64 standard deviations above the mean (p<O.05, one-tailed) for each group

would be compared with the other group. However, this criterion was too limiting in

that only two items qualified for the bipolar group and none qualified for the noncase

group. Thus, arbitrarily, the three PES items and three UES items rated highest by

the bipolar subjects were chosen for comparison with the noncase group. The small

number of six items was chosen to avoid losing power of the statistical test. The six

variables were PES292, PES179, PES243, UES305, UES1l9, and UES186.

The statistical test employed was MANOVA with TYPE as independent

variable and the six PES and UES items as dependent variables. This analysis

utilized 15 bipolar and 15 randomly chosen noncase subjects who had received zero

scores on the GBI HPLUSB34 and DEPRE34 scales. The MANOVA yielded a

nonsignificant multivariate F=O.6890 (df=6/23, p=O.6606).

3. Second part--intensity hypothesis. [Bipolar subjects will obtain significantly

greater changes than noncase subjects on five dimensions of mood in response to the

Velten Mood Induction Procedure.]

A MANCOVA procedure was conducted on 11 bipolar and 11 least

symptomatic noncase subjects. Only 11 bipolar subjects could be employed because

four of the 15 identified bipolar subjects had to be excluded from the analysis due to

missing values. The dependent variables were WR2, MSUM2, PSUM2, T2, and S2;

the independent variable was TYPE; and the covariates were the pretest scores, WRl,
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MSUM1, PSUM1, Tl, and SI. The MANCOVA yielded no significant multivariate

effect for TYPE (F=1.2103, df=5/11, p=O.3663).

In order to increase the power of the statistical test of the hypothesis under

consideration, the number of variables was collapsed by employing difference scores,

i.e., the posttreatment scores minus the pretreatment scores--DWR, DMSUM,

DPSUM, DT, and DS. The scores of the same 22 subjects of the MANCOVA

reported above were used in a MANOVA. The independent variable was TYPE, and

the dependent variables were DWR, DMSUM, DPSUM, DT, and DS. This

procedure also yielded a nonsignificant multivariate F=2.6211 (df=5/16, p=O.0648).

Table 4 presents the means and standard deviations for the dependent variables.

Table 2 presents simple correlations among these five variables.

Since none of the statistical procedures described above provided support for

the original three hypotheses, an exploratory data analysis was initiated in an attempt

to obtain as much information from the data as possible. The null results of the

above statistical procedures did not warrant acceptance of the null hypotheses, as it

was possible that the procedures were not sufficiently sensitive to detect true

relationships between the variables of this study with the limited number of subjects

available and because the rationale for the hypotheses of this study seemed sound.

Due to these considerations, three new, exploratory hypotheses were formulated that

allowed for more sensitive statistical procedures to be applied.

The strategy was to conduct correlation-based procedures, such as canonical

correlation, rather than group-comparison procedures, such as MANOVA. The
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former are generally more sensitive when, as in the present study, it is possible to

utilize individual differences on continuous variables, such as HPLUSB and DEPRE,

rather than transforming into categorical variables, such as TYPE. It was suspected

that the MANOVAs and MANCOVA reported above failed to detect significant

differences in part because they employed the categorical variable TYPE, which was

derived from cut-off values based on individual scores on the continuous variables

HPLUSB and DEPRE. Thus, an individual's score on TYPE provided less accurate

or distinguishing information than that individual's scores on HPLUSB and DEPRE.

Also, use of the continuous HPLUSB and DEPRE variables in the correlational-type

statistical procedures permitted utilization of all 240 observations. Use of the

categorical variable TYPE in the group-comparison statistical procedures, in contrast,

forced a substantially lower sample size, since there were only 15 subjects who

qualified for the bipolar category.

Similarly, it was suspected that the variables PESMEAN and UESMEAN

obscured accurate measurement of individual differences, since it was possible for two

subjects to have the same PESMEAN score despite different frequencies of rating

PES items as "1" "2" and "3" Thus the frequency scores (pESFRI PESFR2" . , "

PESFR3, UESFRl, UESFR2, and UESFR3), described above, were used in the

exploratory data analysis. The frequency variables were used to avoid obscuring

group differences on patterns of responses, as would occur when using average PES

and UES scores, such as PESMEAN and UESMEAN. For example, high scorers on

the mood variables could generally have greater frequencies of responding to PES
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items with "1" and "3" than low scorers and lower frequencies of responding to the

PES items with "2" than low scorers. Such a result would be relevant but could

remain undetected if only PES and UES means were used. The exploratory

hypotheses were tested as follows:

1. First part--exploratory intensity hypothesis. There will be a significant

multivariate multiple correlation (canonical) between the mood variables (HPLUSB

and DEPRE) and the variables measuring self-reported emotional intensity (PESFRl,

PESFR2, PESFR3, UESFRl, UESFR2, and UESFR3).

A canonical correlation was calculated for the two GBI mood variables

(DEPRE and HPLUSB) and the six PES and UES frequency emotional response

variables (PESFRl, PESFR2, PESFR3, UESFRl, UESFR2, and UESFR3). The

values of all 240 subjects were employed.

The primary canonical correlation was significant (0.286065, p=0.OO39). The

secondary canonical correlation was not significant. Table 5 presents the simple

correlations between the canonical variate of one set of variables with the variables of

the other set. It can be seen in Table 5 that the canonical variate for the mood

variables correlated strongest with PESFR3 (r=-0.2124). The canonical variate for

the emotional response variables was most correlated with HPLUSB (-0.1711).

Also, since the canonical correlation was significant, it is useful to list the

significant simple correlations. These are presented in Table 2. HPLUSB correlated

significantly with PESFR2 (r=-0.14372, p=0.0260), UESFRI (r=0.13324,



68

p=0.0392), and UESFR2 (r=-0.19336, p=0.OO26). DEPRE correlated significantly

with PESFRI (r=0.1369, p=0.0340), and UESFR2 (r=-0.12759, p=0.0483).

Next, a stepwise discriminant analysis was conducted to determine which of

the emotional response variables (pESMEAN, UESMEAN, PESFRl, PESFR2,

PESFR3, UESFRl, UESFR2, UESFR3) could be entered into a model to significantly

discriminate subjects classified as bipolar according to their DEPRE34 and

HPLUSB34 scores from those classified as noncases with scores of "0" on both

DEPRE34 and HPLUSB34. This analysis employed 15 bipolar and 32 noncase

subjects. The only variable that could be entered into the model was UESFR2 with a

multiple correlation of 0.30463 (p=0.0373). No incremental increases in R-square

produced by adding any of the other emotional response variables into the model was

significant at the 0.15 level. Using UESFR2 alone as a predictor variable, 11

(73.33%) bipolar subjects and 20 (62.50%) noncase subjects were correctly identified.

2. First part--exploratory quality hypothesis. Bipolar and noncase groups will

differ significantly on Lewinson's PES and UES subsca1es.

The second hypothesis of this study concerned whether bipolar and control

subjects respond differently to certain situations. One way to test this hypothesis was

the use of MANOVA with Lewinson's PES and UES subscales representing potential

types of situations. This MANOVA utilized 11 bipolar and 11 least symptomatic

noncase subjects. The independent variable was TYPE, and the dependent variables

were Lewinson's seven rational scales. There are one rational scale for PES items

and six for UES items. The "SN" scale consisted of PES items classified as social
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versus nonsocial. Labels for the UES scales 1 through 6 are as follows: "Health and

Well-Being," "Achievement-Academic-Job," "Domestic, Day to-Day,

Inconveniences," "Sexual-Marital-Friendship," "Legal," and "Material-Financial."

The MANOVA was not significant (F=0.3584, df=7/13, p=0.9107).

3. Second part--exploratory intensity hypothesis. There will be a significant

multivariate multiple correlation (canonical) between the mood variables (HPLUSB

and DEPRE) and the variables measuring emotional response to the Velten Mood

Induction Procedure (DWR, DMSUM, DPSUM, DT, and DS).

A canonical correlation was calculated for the mood variables (HPLUSB and

DEPRE) and the difference scores (DWR, DMSUM, DPSUM, DT, and DS). All

subjects without missing values on these variables were included, i.e., 34 subjects (11

bipolar, 17 noncase, 5 unipolar, and 1 hyperthymia). This canonical correlation was

not significant (0.532290, p=0.2592).

Since the MAACL scores were composites of several subscales, a further

analysis was conducted on the difference scores for the MAACL subscales--Anxiety,

Depression, Hostility, Positive Affect, and Sensation Seeking. MANOVA was

employed using TYPE as the independent variable and the five MAACL subsca1e

difference scores as dependent variables. Eleven bipolar and 11 least symptomatic

noncase subjects entered into this analysis. The MANOVA yielded a null result

(F=0.4584, df=5/16, p=0.8013).
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5. DISCUSSION

Limitations

There are several limitations to the interpretation of the results of this study.

First, the subjects were nonclinical undergraduate college students. Thus, the

statistical inferences can only be applied to nonclinical populations. It would be

useful to replicate this study with a clinical sample of bipolar patients. Such a study

would probably be difficult to conduct on subjects experiencing severe symptoms of

bipolar disorder. However, once bipolar patients' symptoms have stabilized

adequately for study, often through medication, it would be useful to investigate

whether clinical bipolar individuals are affected by psychosocial stimulus situations,

even during chemotherapy. This may lead to psychosocial treatment approaches

within clinical settings, e.g., altering the clinical environment to make it less

emotionally arousing. Nevertheless, relevance of the present study to clinical

populations of bipolar individuals was suggested on the basis of similarities between

nonclinical and clinical forms of bipolar syndromes, as described above.

Second, the Velten procedure yielded no significant differences between

groups nor a correlation between mood variables and pre- to posttreatment mood

differences. One possible reason for this may be that the Velten procedure is not

sufficiently discriminating between bipolar and noncase subjects. The Velten Mood

Induction Procedure is only one of many possible stimulus situations, and other

conditions may be more discriminating. An example of a different type of stimulus

situation would be an actual gambling task, in which bipolar subjects would be
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expected to show greater euphoria at winning than controls. Third, the PES and

DES permit only a limited range of item ratings. On the PES each item can only be

rated on a scale from "not pleasant" to "very pleasant". On the DES each item can

only be rated on a scale from "not unpleasant" to "very unpleasant". Thus, the PES

does not permit items to be rated as unpleasant, and the DES does not permit items to

be rated as pleasant. Thus, the range of PES and DES item ratings is truncated and

would limit the variability of average PES and DES scores. This would lead to

underestimated correlations. On the basis of this study it appears useful to construct a

measure with PES and DES items on which each item can be rated from "extremely

unpleasant" (-3) to "extremely pleasant" (3) on a 7-point scale. Ceiling effects from

the PES and DES may have decreased estimated differences between the bipolar and

noncase groups in the present study.

Fourth, the PES and DES were self-report instruments that consisted of items

representing hypothetical situations rather than true situations. Thus, the PES and

DES results can only be applied to subjects' self-reported estimates of their own

emotional responses to hypothetical situations. Bipolar subjects' actual emotional

responses to real stimulus events may be more intense than their estimates of such

responses, as bipolar individuals may not be aware of exaggerated emotional

reactions.

Fifth, it appears that the sample size of this study was not sufficiently large to

reveal statistically significant differences on most variables between the bipolar and

noncase groups. Exploratory data analysis with more powerful statistical techniques
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was needed to uncover significant results in keeping with the intensity and quality

hypotheses. On the basis of the exploratory data analysis and a comparison of raw

data group means, which are in the expected directions, it may be argued that a larger

sample size might yield significant results in support of the original statistical

hypotheses. Replication of this study is recommended with a larger sample size.

Finally, this study was correlational, and no causal inferences about etiology

can be drawn. The results only suggested an association between bipolar mood

symptoms and patterns of estimated emotional responses. This is in keeping with the

PB notion that bipolar emotional-motivational BBRs playa causal etiological role in

the development of bipolar disorder through their interaction with the environment.

However, to demonstrate a causal effect bipolar BBRs would need to be randomly

manipulated, which is not possible.

Hypotheses

In general, this study provided no clear support for either the intensity

hypothesis or the quality hypothesis. The original statistical hypotheses regarding

differences between the bipolar and noncase groups were not supported. However,

this finding needs to be replicated, as the results from an exploratory data analysis

were compatible with the hypotheses.

First Part--Intensity Hypothesis. The results of this study provided no strong

support for the intensity hypothesis. In the exploratory analysis, canonical correlation

analysis revealed a relation between chronic-intermittant mood symptoms (GBI items)

and subjects' estimated emotional responses to hypothetical situations (pES and DES



73

items). The relationship was evident when emotional responses were represented by

average intensities (pESMEAN and UESMEAN). However, more variability of the

mood symptoms was accounted for when emotional responses were represented by

separate variables for each level of intensity (pESFRl, PESFR2, PESFR3, UESFRl,

UESFR2, and UESFR3). This strengthens the expectation that chronic-intermittant

mood symptoms are related to average intensities of emotional responses, and

especially to patterns of intensity levels.

Exploratory discriminant analysis showed that the variable UESFR2 yielded a

significant R-square value in predicting group membership of 15 bipolar and 32

noncase subjects. The average UESFR2 value for bipolars was 104.33 and for

noncases 121.01. Thus, it appears that bipolar individuals may be less moderate in

terms of their self-reported emotional responses to unpleasant situations. In other

words, bipolars may tend to respond either with no displeasure or with strong

displeasure to many unpleasant events to which noncases respond with moderate

displeasure. This finding needs to be replicated. In the present study, this

phenomenon apparently canceled out significant differences in average levels of

intensity between bipolar and noncase individuals. In fact, the PESMEAN and

UESMEAN values for the two groups were almost equal. Average intensity ratings

for the two groups might reveal significant differences if items are rated on a scale

allowing for displeasure ratings as well as pleasure ratings on each item. This

remains an empirical question for future research.
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First Part--Ouality Hypothesis. The results provided no support for the quality

hypothesis. Thus, it appears that the bipolar and noncase subjects in the present study

did not respond differently to subsets of PES and DES items. It may be that research

into the emotional-motivational aspects of bipolar disorder would be more fruitful if

directed towards the intensity hypothesis.

Second Part--Intensity Hypothesis. This hypothesis also was not supported,

even though the sample group means for the difference scores were in the expected

directions, i.e., the bipolar group had greater increases in writing speed and

self-reported positive mood as well as a greater decrease in skin conductance than the

noncase group, during the Velten mood induction procedure. However, these results

were not significant. Also, canonical correlation indicated no evidence for a relation

between mood symptoms (GBI scales) and emotional responsiveness (the five

difference scores). These null results may be due to insufficient sample sizes (11

bipolar and 19 noncase subjects).

According to the exploratory data analysis, there may be a relationship

between mood symptoms as measured by the GBI, and estimations of emotional

responses to hypothetical situations, as measured by the PES and DES. This suggests

that there may be a relationship between mood symptoms and actual emotional

responses. And, the relationship would be thus that bipolar individuals are less likely

than noncase individuals to respond with moderate displeasure to an unpleasant event.

They are more likely than nonbipolar individuals to experience an unpleasant event as

either "very unpleasant" or "not unpleasant." This appears to indicate that bipolar
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individuals may be more extreme in their emotional reactions to unpleasant events

than noncase individuals--either underreacting or overreacting. However, it cannot be

emphasized enough that the results from the exploratory data analysis must be

replicated before they can be regarded as evidence for the above speculations,

Implications

Knowledge of bipolar individuals' emotional-motivational responsiveness holds

implications for our understanding of the way the environment regulates bipolar

behavior. Knowledge of this is necessary for developing psychological treatments for

bipolar disorder. The indications that psychological factors play an etiological role in

bipolar disorder (O'Connell, 1986) suggest that reliably effective psychological

treatments may be developed. The development of an effective psychotherapy for

bipolar disorder may help solve the problems of the established chemotherapies.

There is a need for psychological treatments because there are no established

psychological treatments for bipolar disorder at present (Lerer, 1985), and the

availabledrug treatments are not universally effective (O'Connell, 1986), produce

side effects, and are poorly understood (Lerer, 1985). It is becoming more apparent

that bipolar disorder is not a purely biological disturbance, and this calls for a more

comprehensive approach.

Also, knowledge about emotional-motivational deficits may lead to clinically

useful subclassification of bipolar disorder. This has been proposed by Staats &

Heiby (1985) and Heiby (1988) for unipolar depression. Rose and Staats (1988)

found two subtypes of subclinical depression which differed in terms of
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emotional-motivational systems--those with high positive emotional responsiveness but

low frequency of pleasant events and those with low positive emotional responsivness.

Analogous subtyping may be possible for bipolar disorder.

Furthermore, it appears that bipolar symptoms are all intercorrelated (Depue et

al., 1987). This means that an understanding of bipolar emotional responsiveness

holds implications for our understanding of how the environment affects other bipolar

symptoms.

For example, if it is found that bipolar individuals respond to certain situations

with excessive positive feelings, one might expect that they also respond to such

situations with increased self-esteem, hyposomnia, and motor agitation. Thus,

research on the emotional-motivational properties of bipolar disorder will help

generate hypotheses about other aspects of bipolar disorders.

Finally, documentation of etiological factors holds the potential for establishing

criteria for identifying high-risk groups, which may benefit from prophylactic

treatment. Not only does the establishment of a high-risk model increase the

possibility of prevention, it also makes research on bipolar disorder more economical.

Depue et al. (1981) argued extensively for the importance of a high-risk, or

analogue, model for bipolar disorder. Such a model has existed for unipolar

depression for some time, and this may account, to some extent, for the much greater

volume of research and theory formulation on unipolar depression than on bipolar

disorder. One reason that a high-risk or analogue model makes research more
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economical is that nonclinica1 individuals, such as college students, are more readily

available than clinical subjects.

Future Research

The significant results of the exploratory analyses in the present study require

cross-validation, because they were revealed only after the original group comparison

hypotheses were found to be unsupported. Often null results are not a reflection of a

true null hypothesis. Rather, they often indicate a lack of power in the methodology

or the statistical procedures applied.

This may have been a problem in the present study, and a modified replication

is recommended. First, it is estimated that a replication should involve a sample size

at least twice as large. Further, it would be advantageous to construct an instrument

to take the place of the PES and UES. These two questionnaires are longer than

necessary (320 items each) and permit ceiling effects which may truncate the range of

item ratings, as discussed above. A more ideal instrument would utilize perhaps half

of the PES and UES items and make possible displeasure as well as pleasure ratings

on each item. Replication with these modifications is expected to produce results in

support of all the hypothses of the present study.

A next step would be to extend the generalization of findings to clinical

populations of bipolar patients. Due to difficulty of testing individuals during an

acute episode of mania, it may be necessary to employ bipolar patients stabilized on

medication. These may possibly include outpatients.
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Also, the emotional-motivational emphasis of this study should be seen in the

larger context of possible etiological factors suggested in paradigmatic behaviorism

(Staats, 1975; Staats & Heiby, 1985; Heiby, 1988). Emotional-motivational BBRs are

only one of the three types of BBRs described by Staats (1975). The

emotional-motivational BBRs were chosen for this study because of the conspicuous

absence of detailed information on emotions and motivations, for a disturbance which

is generally regarded as a disorder of emotions and motivations. However, the

etiological role of the BBRs must be seen as interacting with the other postulated past

and concurrent etiological factors--Ol, 02, 03, SI, and S2. One might argue that

the most important of these are the factors assumed to be currently maintaining the

disorder, the BBRs, 02, 03, and S2. Each one of these factors requires more

research, with regard to bipolar disorder. These factors must be understood so that

effective treatments may be developed.

The scarcity of focused research on the psychosocial aspects of bipolar

disorder may be due to the fact that there has been no widely acknowledged theory to

generate hypotheses about such factors in bipolar disorder. Apparently, bipolar mood

swings have been viewed as symptoms of an essentially biological disorder. And,

perhaps, there has been a tacit assumption that a detailed study of psychosocial

aspects of bipolar disorder would mainly be descriptive with little theoretical

relevance. This has not been the case in Staats' (1975) paradigmatic behaviorism.

According to this frame of reference, psychosocial factors may have an etiological

role in bipolar disorder as well as in many other forms of psychopathology.



Table 1

Group Sample Sizes, Means, and Standard Deviations for Continuous Variables!

--------Bipolar Group--------

Variable N Mean Std Dev
------------------------------------------------

HPLUSB 15 74.33 10.05
DEPRE 15 114.67 11.88
HPLUSB34 15 16.80 3.78
DEPRE34 15 23.73 5.70
PESMEAN 15 2.17 0.17
UESMEAN 15 2.20 0.46
PESFR1 15 76.27 29.40
PESFR2 15 114.13 54.10
PESFR3 15 129.40 46.22
UESFR1 15 75.47 79.74
UESFR2 15 104.33 47.82
UESFR3 15 140.07 74.16
WR1 11 58.18 10.88
MSUMI 11 2.91 7.65
PSUM1 11 135.09 26.70
T1 11 279.59 9.50
Sl 11 23.49 9.06
WR2 11 62.73 8.42
MSUM2 11 7.45 8.61
PSUM2 11 167.91 25.29
T2 11 279.19 12.07
S2 11 21.46 12.01
DWR 11 4.55 3.56
OMSUM 11 4.55 7.16
OPSUM 11 32.82 27.30
DT 11 -0.40 3.17
OS 11 -2.04 6.18

------------------------------------------------
! Please refer to the LIST OF ABBREVIATIONS for clarification of the variable
labels.
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Table 1 (Continued)

Group Sample Sizes, Means, and Standard Deviations for
Continuous Variables

--------Noncase Group--------

Variable N Mean Std Dev
------------------------------------------------

HPLUSB 217 45.60 9.33
DEPRE 217 73.36 15.65
HPLUSB34 217 3.26 3.06
DEPRE34 217 4.92 5.16
PESMEAN 217 2.19 0.20
UESMEAN 217 2.20 0.35
PESFR1 217 67.06 26.01
PESFR2 217 124.52 41.88
PESFR3 217 128.27 46.76
UESFR1 217 66.86 61.83
UESFR2 217 121. 01 43.24
UESFR3 217 132.05 56.71
WRl 19 59.95 7.06
MSUM1 19 5.05 5.80
PSUM1 19 147.74 25.52
T1 17 273.11 14.95
Sl 17 13.59 8.79
WR2 19 62.84 7.43
MSUM2 19 9.05 5.85
PSUM2 19 166.26 26.97
T2 17 279.01 12.15
S2 17 13.72 8.03
DWR 19 2.89 3.18
DMSUM 19 4.00 5.09
DPSUM 19 18.53 24.19
DT 17 5.90 7.01
DS 17 0.13 3.31

------------------------------------------------
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Table 1 (Continued)

Group Sample Sizes, Means, and Standard Deviations for
Continuous Variables

--------Hyperthyrnia Group--------

81

Variable

HPLUSB
DEPRE
HPLUSB34
DEPRE34
PESMEAN
UESMEAN
PESFR1
PESFR2
PESFR3
UESFR1
UESFR2
UESFR3
WR1
MSUM1
PSUM1
T1
S1
WR2
MSUM2
PSUM2
T2
S2
DWR
DMSUM
DPSUM
DT
DS

N

3
3
3
3
3
3
3
3
3
3
3
3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Mean

70.67
76.33
15.33

5.00
2.06
1.79

90.00
119.67
110.33
150.33
87.00
82.67
58.00

7.00
157.00
270.35

41.26
55.00
14.00

186.00
279.25

51.10
-3.00

7.00
29.00
8.90
9.84

std Dev

7.23
7.23
4.04
2.00
0.35
0.62

48.75
19.60
64.70

116.09
41.22
82.10



Table 1 (Continued)

Group Sample Sizes, Means, and Standard Deviations for
Continuous Variables

--------Unipolar Group--------

Variable N Mean Std Dev
------------------------------------------------

HPLUSB 5 53.40 8.23
DEPRE 5 116.40 3.21
HPLUSB34 5 7.20 2.05
DEPRE34 5 23.00 1.22
PESMEAN 5 2.14 0.21
UESMEAN 5 1.94 0.52
PESFR1 5 67.40 37.69
PESFR2 5 139.80 58.96
PESFR3 5 112.80 50.09
UESFR1 5 107.20 97.55
UESFR2 5 123.40 73.81
UESFR3 5 89.40 84.13
WR1 5 60.20 18.99
MSUM1 5 0.00 4.18
PSUM1 5 130.20 17.94
T1 5 267.30 19.53
81 5 26.15 12.30
WR2 5 62.60 11. 74
MSUM2 5 5.20 8.76
PSUM2 5 161.20 17.98
T2 5 280.17 4.36
S2 5 24.37 14.53
OWR 5 2.40 7.67
DMSUM 5 5.20 6.83
OPSUM 5 31.00 28.12
OT 5 12.87 16.64
OS 5 -1. 78 3.35

------------------------------------------------
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Table 2

Correlations!

Pearson Correlation Coefficients I Prob > IR I under Ho: Rho =0
I Number of Observations

HPLUSB DEPRE HPLUSB34 DEPRE34 PESHEAN UESHEAN PESFRl

HPLUSB 1.00000 0.73930 0.90543 0.67920 0.04572 -0.07561 0.05920
0.0 0.0001 0.0001 0.0001 0.4808 0.2432 0.3612

240 240 240 240 240 240 240

DEPRE 0.73930 1.00000 0.67999 0.91666 -0.10262 -0.01508 0.13690
0.0001 0.0 0.0001 0.0001 0.1128 0.8162 0.0340

240 240 240 240 240 240 240

HPLUSB34 0.90543 0.67999 1.00000 0.73190 0.02733 -0.01290 0.09602
0.0001 0.0001 0.0 0.0001 0.6735 0.8424 0.1380

240 240 240 240 240 240 240

DEPRE34 0.67920 0.91666 0.73190 1.00000 -0.08421 -0.01702 0.14436
0.0001 0.0001 0.0001 0.0 0.1936 0.7931 0.0253

240 240 240 240 240 240 240

PESMEAN 0.01,572 -0.10262 0.02733 -0.08421 1.00000 0.06718 -0.74175
0.4808 0.1128 0.6735 0.1936 0.0 0.3000 0.0001

240 240 240 240 240 240 240

UESMEAN -0.07561 -0.01508 -0.01290 -0.01702 0.06718 1.00000 0.02444
0.2432 0.8162 0.8424 0.7931 0.3000 0.0 0.7064

240 240 240 240 240 240 240

PESFRl 0.05920 0.13690 0.09602 0.14436 -0.74175 0.02444 1.00000
0.3612 0.0340 0.1380 0.0253 0.0001 0.7064 0.0

240 240 240 240 240 240 240

PESFR2 -0.14372 -0.02283 -0.16265 -0.05923 -0.54317 -0.13041 -0.15998
0.0260 0.7249 0.0116 0.3609 0.0001 0.0435 0.0131

240 240 240 240 240 240 240

PESFR3 0.09809 -0.05669 0.09452 -0.02784 0.92316 0.10582 -0.42849
0.1297 0.3819 0.1443 0.6679 0.0001 0.1020 0.0001

240 240 240 240 240 240 240

UESFRl 0.13324 0.05649 0.06921 0.05175 0.02078 -0.94157 0.00423
0.0392 0.3836 0.2855 0.4249 0.7488 0.0001 0.9480

240 240 240 240 240 240 240

UESFR2 -0.19336 -0.12759 -0.16934 -0.10847 -0.23821 0.14601 -0.07533
0.0026 0.0483 0.0086 0.0936 0.0002 0.0237 0.2450

240 240 240 240 240 240 240

UESFR3 -0.00232 0.03369 0.05003 0.02450 0.15726 0.92811 0.05077
0.9715 0.6035 0.4404 0.7058 0.0147 0.0001 0.4337

240 240 240 240 240 240 240

WRl -0.08755 0.03868 -0.02985 0.04369 -0.35348 -0.08810 0.44228
0.6116 0.8228 0.8628 0.8003 0.0344 0.6094 0.0069

36 36 36 36 36 36 36

MSUMl -0.21538 -0.28139 -0.12924 -0.23658 -0.14838 -0.05198 -0.06099
0.2071 0.0964 0.4525 0.1648 0.3878 0.7634 0.7238

36 36 36 36 36 36 36

PSUMl -0.24239 -0.27587 -0.19962 -0.27360 -0.07211 -0.15474 -0.11772
0.1543 0.1034 0.2431 0.1064 0.6760 0.3675 0.4941

36 36 36 36 36 36 36

Tl 0.24739 0.05380 0.20164 0.05479 0.24034 -0.21944 -0.10038
0.1584 0.7625 0.2528 0.7583 0.1710 0_2124 0.5722

34 34 34 34 34 34 34

Sl 0.48205 0.43048 0.45330 0.39126 0.12678 -0.11315 -0.12054
0.0039 0.0110 0.0071 0.0221 0.4749 0.5240 0.4971

34 34 34 34 34 34 34

J Please refer to the LIST OF ABBREVIATIONS for clarification of the variable labels.
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Table 2 (Continued)

HPlUSB OEPRE HPlUSB34 OEPRE34 PESMEAN UESMEAN PESFR1

IoIR2 -0.08122 0.Om7 -0.03415 0.08686 -0.44542 -0.00538 0.55159
0.6377 0.6538 0.8433 0.6144 0.0065 0.9751 0.0005

36 36 36 36 36 36 36

MSUM2 -0.19290 -0.20802 -0.11833 -0.20343 -0.15798 0.06412 0.06522
0.2597 0.2234 0.4919 0.2340 0.3575 0.7102 0.7055

36 36 36 36 36 36 36

PSUM2 -0.09577 -0.06980 -0.01730 -0.03752 0.04930 0.03451 -0.03626
0.5785 0.6858 0.9202 0.8280 0.7752 0.8416 0.8337

36 36 36 36 36 36 36

T2 0.07676 0.01563 0.02400 -0.04172 0.09722 -0.10291 0.16076
0.6661 0.9301 0.8928 0.8148 0.5844 0.5625 0.3637

34 34 34 34 34 34 34

S2 0.39151 0.27333 0.38329 0.25178 0.13507 -0.19362 -0.10822
0.0220 0.1178 0.0253 0.1509 0.4463 0.2726 0.5424

34 34 34 34 34 34 34

OIolR 0.05328 0.05741 0.00556 0.06381 -0.01418 0.20257 0.00659
0.7576 0.7395 0.9743 0.7116 0.9346 0.2361 0.9696

36 36 36 36 36 36 36

OMSUM -0.00281 0.05014 -0.00483 0.00725 -0.03262 0.13468 0.14578
0.9870 0.7715 0.9777 0.9665 0.8502 0.4336 0.3962

36 36 36 36 36 36 36

OPSUM 0.14654 0.20470 0.18023 0.23367 0.11882 0.18605 0.08109
0.3937 0.2311 0.2929 0.1702 0.4900 0.2m 0.6383

36 36 36 36 36 36 36

OT -0.29684 -0.06585 -0.28870 -0.13690 -0.26093 0.22111 0.35303
0.0882 0.7114 0.0977 0.4401 0.1361 0.2089 0.0406

34 34 34 34 34 34 34

OS -0.11642 -0.30177 -0.07026 -0.26559 0.05262 -0.23640 0.00234
0.5120 0.0828 0.6929 0.1290 0.7676 0.1783 0.9895

34 34 34 34 34 34 34
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Table 2 (Continued)

PESFR2 PESFR3 UESFR1 UESFR2 UESFR3 WR1 MSUM1

HPLUSB -0.14372 0.09809 0.13324 -0.19336 -0.00232 -0.08755 -0.21538
0.0260 0.1297 0.0392 0.0026 0.9715 0.6116 0.2071

240 240 240 240 240 36 36

OEPRE -0.02283 -0.05669 0.05649 -0.12759 0.03369 0.03868 -0.28139
0.7249 0.3819 0.3836 0.0483 0.6035 0.8228 0.0964

240 240 240 240 240 36 36

HPLUSB34 -0.16265 0.09452 0.06921 -0.16934 0.05003 -0.02985 -0.12924
0.0116 0.1443 0.2855 0.0086 0.4404 0.8628 0.4525

240 240 240 240 240 36 36

OEPRE34 -0.05923 -0.02784 0.05175 -0.10847 0.02450 0.04369 -0.23658
0.3609 0.6679 0.4249 0.0936 0.7058 0.8003 0.1648

240 240 240 240 240 36 36

PESMEAN -0.54317 0.92316 0.02078 -0.23821 0.15726 -0.35348 -0.14838
0.0001 0.0001 0.7488 0.0002 0.0147 0.0344 0.3878

240 240 240 240 240 36 36

UESMEAN -0.13041 0.10582 -0.94157 0.14601 0.92811 -0.08810 -0.05198
0.0435 0.1020 0.0001 0.0237 0.0001 0.6094 0.7634

240 240 240 240 240 36 36

PESFR1 -0.15998 -0.42849 0.00423 -0.07533 0.05077 0.44228 -0.06099
0.0131 0.0001 0.9480 0.2450 0.4337 0.0069 0.7238

240 240 240 240 240 36 36

PESFR2 1.00000 -0.82309 -0.03533 0.44583 -0.29631 -0.11314 0.23770
0.0 0.0001 0.5860 0.0001 0.0001 0.5112 0.1627

240 240 240 240 240 36 36

PESFR3 -0.82309 1.00000 0.02986 -0.36594 0.24301 -0.15840 -0.22625
0.0001 0.0 0.6454 0.0001 0.0001 0.3562 0.1846

240 240 240 240 240 36 36

UESFR1 -0.03533 0.02986 1.00000 -0.47067 -0.74862 0.13001 0.00031
0.5860 0.6454 0.0 0.0001 0.0001 0.44('8 0.9986

240 240 240 240 240 36 36

UESFR2 0.44583 -0.36594 -0.47067 1.00000 -0.23255 -0.15052 0.14307
0.0001 0.0001 0.0001 0.0 0.0003 0.3809 0.4052

240 240 240 240 240 36 36

UESFR3 -0.29631 0.24301 -0.74862 -0.23255 1.00000 -0.03279 -0.10066
0.0001 0.0001 0.0001 0.0003 0.0 0.8494 0.5591

240 240 240 240 240 36 36

WR1 -0.11314 -0.15840 0.13001 -0.15052 -0.03279 1.00000 0.07294
0.5112 0.3562 0.4498 0.3809 0.8494 0.0 0.6725

36 36 36 36 36 36 36

MSUM1 0.23770 -0.22625 0.00031 0.14307 -0.10066 0.07294 1.00000
0.1627 0.1846 0.9986 0.4052 0.5591 0.6725 0.0

36 36 36 36 36 36 36

PSUM1 0.21780 -0.16798 0.14047 0.00238 -0.15116 0.13168 0.82407
0.2019 0.3274 0.4138 0.9890 0.3789 0.4440 0.0001

36 36 36 36 36 36 36

T1 -0.15358 0.24031 0.23524 -0.10608 -0.17670 -0.19482 0.05758
0.3858 0.1710 0.1805 0.5505 0.3175 0.2695 0.7463

34 34 34 34 34 34 34

S1 -0.00166 0.08125 0.10058 0.00921 -0.11312 -0.06880 -0.12078
0.9926 0.6478 0.5714 0.9588 0.5241 0.6990 0.4962

34 34 34 34 34 34 34

WR2 -0.13582 -0.20361 0.05334 -0.14731 0.04631 0.91719 0.03639
0.4296 0.2336 0.7573 0.3912 0.7886 0.0001 0.8331

36 36 36 36 36 36 36

MSUM2 0.10270 -0.15686 '0.07047 0.03599 0.04957 -0.00933 0.62972
0.5512 0.3609 0.6830 0.8349 0.7740 0.9569 0.0001

36 36 36 36 36 36 36

PSUM2 -0.01385 0.03908 0.00831 -0.12106 0.07589 -0.13336 0.52803
0.9361 0.8210 0.9617 0.4818 0.6600 0.4381 0.0009

36 36 36 36 36 36 36
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Table 2 (Continued)

PESFR2 PESFR3 UESFR1 UESFR2 UESFR3 ~R1 MSUM1

T2 -0.29696 0.22917 0.14096 -0.14384 -0.05030 -0.14734 0.00837
0.0881 0.1923 0.4265 0.4170 0.7775 0.4057 0.9625

34 34 34 34 34 34 34

S2 -0.02516 0.09944 0.16297 0.04389 -0.20325 -0.03018 -0.06470
O.88n 0.5758 0.3571 0.8053 0.2489 0.8654 0.7162

34 34 34 34 34 34 34

OIJR 0.00863 -0.01418 -0.21037 0.07661 0.16966 -0.62895 -0.10541
0.9602 0.9346 0.2181 0.6570 0.3226 0.0001 0.5406

36 36 36 36 36 36 36

OMSUH -0.13166 0.05304 -0.08652 -0.11083 0.16957 -0.09035 -0.31217
0.4440 0.7587 0.6158 0.5199 0.3228 0.6003 0.0638

36 36 36 36 36 36 36

OPSUM -0.22829 0.20353 -0.13056 -0.11941 0.22252 -0.25887 -0.30250
0.1805 0.2338 0.4479 0.4879 0.1921 0.1274 0.0729

36 36 36 36 36 36 36

DT -0.11785 -0.10098 -0.19989 -0.00715 0.21751 0.12847 -0.08060
0.5068 0.5699 0.2570 0.9680 0.2166 0.4690 0.6504

34 34 34 34 34 34 34

DS -0.06135 0.06712 0.18647 0.09219 -0.26145 0.08324 0.11576
0.7304 0.7061 0.2910 0.6041 0.1353 0.6398 0.5144

34 34 34 34 34 34 34
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Table 2 (Continued)

PSUM1 T1 S1 WR2 MSUM2 PSUM2 12

HPLUSB -0.24239 0.24739 0.48205 -0.08122 -0.19290 -0.095n 0.07676
0.1543 0.1584 0.0039 0.63n 0.2597 0.5785 0.6661

36 34 34 36 36 36 34

OEPRE -0.27587 0.05380 0.43048 0.Om7 -0.20802 -0.06980 0.01563
0.1034 0.7625 0.0110 0.6538 0.2234 0.6858 0.9301

36 34 34 36 36 36 34

HPLUSB34 -0.19962 0.20164 0.45330 -0.03415 -0.11833 -0.01730 0.02400
0.2431 0.2528 0.0071 0.8433 0.4919 0.9202 0.8928

36 34 34 36 36 36 34

OEPRE34 -0.27360 0.05479 0.39126 0.08686 -0.20343 -0.03752 -0.04172
0.1064 0.7583 0.0221 0.6144 0.2340 0.8280 0.8148

36 34 34 36 36 36 34

PESMEAN -0.07211 0.24034 0.12678 -0.44542 -0.15798 0.04930 0.09722
0.6760 0.1710 0.4749 0.0065 0.3575 0.7752 0.5844

36 34 34 36 36 36 34

UESMEAN -0.15474 -0.21944 -0.11315 -0.00538 0.06412 0.03451 -0.10291
0.3675 0.2124 0.5240 0.9751 0.7102 0.8416 0.5625

36 34 34 36 36 36 34

PESFR1 -0.11n2 -0.10038 -0.12054 0.55159 0.06522 -0.03626 0.16076
0.4941 0.5722 0.4971 0.0005 0.7055 0.8337 0.3637

36 34 34 36 36 36 34

PESFR2 0.21780 -0.15358 -0.00166 -0.13582 0.10270 -0.01385 -0.29696
0.2019 0.3858 0.9926 0.4296 0.5512 0.9361 0.0881

36 34 34 36 36 36 34

PESFR3 -0.16798 0.24031 0.08125 -0.20361 -0.15686 0.03908 0.22917
0.3274 0.1710 0.6478 0.2336 0.3609 0.8210 0.1923

36 34 34 36 36 36 34

UESFR1 0.14047 0.23524 0.10058 0.05334 -0.07047 0.00831 0.14096
0.4138 0.1805 0.5714 0.7573 0.6830 0.9617 0.4265

36 34 34 36 36 36 34

UESFR2 0.00238 -0.10608 0.00921 -0.14731 0.03599 -0.12106 -0.14384
0.9890 0.5505 0.9588 0.3912 0.8349 0.4818 0.4170

36 34 34 36 36 36 34

UESFR3 -0.15116 -0.17670 -0.11312 0.04631 0.04957 0.07589 -0.05030
0.3789 0.3175 0.5241 0.7886 0.n40 0.6600 0.n75

36 34 34 36 36 36 34

IIR1 0.13168 -0.19482 -0.06880 0.91719 -0.00933 -0.13336 -0.14734
0.4440 0.2695 0.6990 0.0001 0.9569 0.4381 0.4057

36 34 34 36 36 36 34

MSUM1 0.82407 0.05758 -0.12078 0.03639 0.62972 0.52803 0.00837
0.0001 0.7463 0.4962 0.8331 0.0001 0.0009 0.9625

36 34 34 36 36 36 34

PSUM1 1.00000 -0.14457 0.01796 0.02444 0.29899 0.47610 -0.14825
0.0 0.4146 0.9197 0.8875 0.0765 0.0033 0.4027

36 34 34 36 36 36 34

11 -0.14457 1.00000 -0.13573 -0.11963 0.10376 0.01190 0.n290
0.4146 0.0 0.4440 0.5004 0.5592 0.9468 0.0001

34 34 34 34 34 34 34

Sl 0.01796 -0.13573 1.00000 -0.22126 -0.23292 -0.00362 -0.00891
0.9197 0.4440 0.0 0.2085 0.1850 0.9838 0.9601

34 34 34 34 34 34 34

IIR2 0.02444 -0.11963 -0.22126 1.00000 0.09397 -0.11185 -0.11284
0.8875 0.5004 0.2085 0.0 0.5857 0.5161 0.5252

36 34 34 36 36 36 34

MSUM2 0.29899 0.10376 -0.23292 0.09397 1.00000 0.68318 0.04814
0.0765 0.5592 0.1850 0.5857 0.0 0.0001 0.7869

36 34 34 36 36 36 34

PSUM2 0.47610 0.01190 -0.00362 -0.11185 0.68318 1.00000 -0.08564
0.0033 0.9468 0.9838 0.5161 0.0001 0.0 0.6301

36 34 34 36 36 36 34
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Table 2 (Continued)

PSUM1 T1 S1 WR2 MSUM2 PSUM2 T2

T2 -0.14825 0.n290 -0.00891 -0.11284 0.04814 -0.08564 1.00000
0.4027 0.0001 0.9601 0.5252 0.7869 0.6301 0.0

34 34 34 34 34 34 34

S2 0.10808 -0.17490 0.92279 -0.16113 -0.22691 -0.04804 -0.01586
0.5429 0.3225 0.0001 0.3626 0.1969 0.7873 0.9290

34 34 34 34 34 34 34

OWR -0.27078 0.23345 -0.24607 -0.26709 0.20590 0.10431 0.13551
0.1102 0.1839 0.1607 0.1153 0.2283 0.5449 0.4448

36 34 34 36 36 36 34

OMSUM -0.52624 0.06759 -0.16152 0.07554 0.54142 0.26402 0.05253
0.0010 0.7041 0.3614 0.6615 0.0006 0.1197 0.7680

36 34 34 36 36 36 34

OPSUM -0.52629 0.14856 -0.02051 -0.13226 0.36559 0.49718 0.05850
0.0010 0.4017 0.9083 0.4419 0.0283 0.0020 0.7425

36 34 34 36 36 36 34

OT 0.04817 -0.63925 0.20312 0.05178 -0.10518 -0.12254 -0.00612
0.7867 0.0001 0.2493 0.n12 0.5538 0.4899 0.9726

34 34 34 34 34 34 34

OS 0.23806 -0.13487 0.04529 0.10161 -0.04159 -0.11606 -0.02023
0.1752 0.4470 0.7993 0.5675 0.8153 0.5133 0.9096

34 34 34 34 34 34 34
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Table 2 (Continued)

S2 DWR DMSUM DPSUM DT DS

HPLUSB 0.39151 0.05328 -0.00281 0.14654 -0.29684 '0.11642
0.0220 0.7576 0.9870 0.3937 0.0882 0.5120

34 36 36 36 34 34

DEPRE 0.27333 0.05741 0.05014 0.20470 -0.06585 -0.30177
0.1178 0.7395 0.7715 0.2311 0.7114 0.0828

34 36 36 36 34 34

HPLUSB34 0.38329 0.00556 -0.00483 0.18023 -0.28870 -0.07026
0.0253 0.9743 0.9777 0.2929 0.0977 0.6929

34 36 36 36 34 34

DEPRE34 0.25178 0.06381 0.00725 0.23367 -0.13690 -0.26559
0.1509 0.7116 0.9665 0.1702 0.4401 0.1290

34 36 36 36 34 34

PESMEAN 0.13507 -0.01418 -0.03262 0.11882 -0.26093 0.05262
0.4463 0.9346 0.8502 0.4900 0.1361 0.7676

34 36 36 36 34 34

UESMEAN -0.19362 0.20257 0.13468 0.18605 0.22111 -0.23640
0.2726 0.2361 0.4336 0.2m 0.2089 0.1783

34 36 36 36 34 34

PESFR1 -0.10822 0.00659 0.14578 0.08109 0.35303 0.00234
0.5424 0.9696 0.3962 0.6383 0.0406 0.9895

34 36 36 36 34 34

PESFR2 -0.02516 0.00863 -0.13166 -0.22829 -0.11785 -0.06135
0.8877 0.9602 0.4440 0.1805 0.5068 0.7304

34 36 36 36 34 34

PESFR3 0.09944 -0.01418 0.05304 0.20353 -0.10098 0.06712
0.5758 0.9346 0.7587 0.2338 0.5699 0.7061

34 36 36 36 34 34

UESFR1 0.16297 -0.21037 -0.08652 -0.13056 -0.19989 0.18647
0.3571 0.2181 0.6158 0.4479 0.2570 0.2910

34 36 36 36 34 34

UESFR2 0.04389 0.07661 -0.11083 -0.11941 -0.00715 0.09219
0.8053 0.6570 0.5199 0.4879 0.9680 0.6041

34 36 36 36 34 34

UESFR3 -0.20325 0.16966 0.16957 0.22252 0.21751 -0.26145
0.2489 0.3226 0.3228 0.1921 0.2166 0.1353

34 36 36 36 34 34

WR1 -0.03018 -0.62895 -0.09035 -0.25887 0.12847 0.08324
0.8654 0.0001 0.6003 0.1274 0.4690 0.6398

34 36 36 36 34 34

MSUM1 -0.06470 -0.10541 -0.31217 -0.30250 -0.08060 0.11576
0.7162 0.5406 0.0638 0.0729 0.6504 0.5144

34 36 36 36 34 34

PSUM1 0.10808 -0.27078 -0.52624 -0.52629 0.04817 0.23806
0.5429 0.1102 0.0010 0.0010 0.7867 0.1752

34 36 36 36 34 34

T1 -0.17490 0.23345 0.06759 0.14856 -0.63925 -0.13487
0.3225 0.1839 0.7041 0.4017 0.0001 0.4470

34 34 34 34 34 34

S1 0.92279 -0.24607 -0.16152 -0.02051 0.20312 0.04529
0.0001 0.1607 0.3614 0.9083 0.2493 0.7993

34 34 34 34 34 34

WR2 -0.16113 -0.26709 0.07554 -0.13226 0.05178 0.10161
0.3626 0.1153 0.6615 0.4419 0.7712 0.5675

34 36 36 36 34 34

MSUM2 -0.22691 0.20590 0.54142 0.36559 -0.10518 -0.04159
0.1969 0.2283 0.0006 0.0283 0.5538 0.8153

34 36 36 36 34 34

PSUM2 '0.04804 0.10431 0.26402 0.49718 -0.12254 -0.11606
0.7873 0.5449 0.1197 0.0020 0.4899 0.5133

34 36 36 36 34 34
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Table 2 (Continued)

s2 OIolR OMSUM OPSUM OT os
T2 -0.01586 0.13551 0.05253 0.05850 -0.00612 -0.02023

0.9290 0.4448 0.7680 0.7425 0.9726 0.9096
34 34 34 34 34 34

S2 1.00000 -0.22550 -0.21848 -0.14861 0.25641 0.42669
0.0 0.1997 0.2145 0.4016 0.1433 0.0119

34 34 34 34 34 34

OIiR -0.22550 1.00000 0.36589 0.36803 -0.20367 -0.00707
0.1997 0.0 0.0282 0.0272 0.2479 0.9683

34 36 36 36 34 34

OMSUM -0.21848 0.36589 1.00000 0.77450 -0.04287 -0.18733
0.2145 0.0282 0.0 0.0001 0.8098 0.2887

34 36 36 36 34 34

OPSUM -0.14861 0.36803 0.n450 1.00000 -0.16323 -0.33717
0.4016 0.0272 0.0001 0.0 0.3563 0.0512

34 36 36 36 34 34

OT 0.25641 -0.20367 -0.04287 -0.16323 1.00000 0.18803
0.1433 0.2479 0.8098 0.3563 0.0 0.2869

34 34 34 34 34 34

os 0.42669 -0.00707 -0.18733 -0.33717 0.18803 1.00000
0.0119 0.9683 0.2887 0.0512 0.2869 0.0

34 34 34 34 34 34
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Table 3

Means and Standard Deviations for 15 Bipolar and 15 Random Noncase Subjects for
the PESMEAN and UESMEAN Variables I

Bipolar Noncase

PESMEAN M 2.17 2.18
SD 0.17 0.19

UESMEAN M 2.20 2.16
SD 0.46 0.36

I Please refer to the LIST OF ABBREVIATIONS for clarification of the variable
labels.
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Table 4

Means and Standard Deviations for 11 Bipolar and 11 Least Symptomatic Noncase
Subjects for the Difference Score Variables!

Bipolar Noncase
----------------------------------------------------------
DWR M 4.55 2.64

SD 3.56 1.80

DMSUM M 4.55 3.73
SO 7.16 4.05

DPSUM M 32.82 21.73
SO 27.30 17.25

DT M -0.40 3.97
SO 3.17 5.65

DS M -2.04 1.01
SO 6.18 2.89

I Please refer to the LIST OF ABBREVIATIONS for clarification of the variable
labels.
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Table 5

Correlations Between the Variables and Canonical Variates of Two Sets of Variables!

Correlations with Canonical Variates of Mood Variables (HPLUSB, DEPRE)

PESFR1 0.08
PESFR2 0.19
PESFR3 -0.21
UESFR1 -0.13
UESFR2 0.13
UESFR3 0.04

Correlations with Canonical Variates of Frequency Emotional Response Variables (PESFR1, PESFR2,
PESFR3, UESFR1, UESFR2, UESFR3)

HPLUSB -0.17
DEPRE 0.03

! Please refer to the LIST OF ABBREVIATIONS for clarification of the variable
labels.
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APPENDIX A: INFORMED CONSENT

Behavior aDd pcr:;oDalily Stydy
-IDIOoDed Consent-

Yourparticipation is requestedin Dpsychological studyon the relationshipsbetweenvarious
behaviors and personality characteristics. Participation in thisstudy will involve fillingout several
questionnaires and making DIl appoirumcnt to come in for aboutone to one-and-a-halfhoursforadditionai
testing withan experimental task, Theexperimental task will involverendingDseries of sentences, and the
DdditionDltcsting will involvefillingout a fewrating scales,physiologicalmcnsurement (c.g.•heart rate,
skinconductance, skin temperature), and Dwritingspeed task, Youwill be frcc to discontinue Dt any time
during the study. and your responses wjll br krpl confidenJiDI.

Participationin thisstudy is likely to be very interesting. Every volunteerwill receivean
overviewof the theoretical contextDOd rationale underlying this investigauonupon request,

Please print the following information:

Name; Student ID number: _

Course number: _

Instructor's name: (for possible extracredit)

Telephone number: (for making DO appointmcm to come in)

Mailing address: _

96

Signature Dme

PLEASE READTHESE INSTRUCTIONS VERYCAREFULLY'

It is importamthatyouanswerJ:Ym questionon theattachedthreequestionnaires, by markingthe
appropriate spaceson theauachedanswersheetswithDsoft#2 pencil. Use the frontand backof the answer
sheets. The three questionnaires nrccalledGeneral Behavior Inventory (GBI).PleasantEvents Schedule
(PES),and UnpleasantEvents Schedule(UES). Pleasemakesure that youranswersgo into thespaces
corresponding to the questions. The GBI has79 questions. Thus.all answers for the GBllit on Side I of
the first answersheet, The PES has 320 items. Thus. your320 responsesfit ODIO Side I and Side 2 of the
second and thirdanswerShCCLS. The UESalso has320 items. Thus. your 320 responses lit onto Side I
and Side 2 of the fourthand lifth answersheets. It is estimated thatfillingout the threeqacstionnuires will
take about one-and-a-half hours. Here isa summaryof whereto place your answers:

Answersheet I:
AnswerShCCLS 2 DOd 3:
Answersheets 4 Dnd5:

79 itemsof GBI
320 responses to PES
320 responseslU UES

I. PI= use only a soft #2 pencil.and fill out the bubbleson the answer sheets completely.
2. Start by numbering theanswersheets from I to 5 in the section labelled"SPECIALCODES" in
column P.
3. EDler yourstudent identificDtion numhcron W of theanswersheets,
4. PI= makesure youhaveresponded to everyquestion, andreturnllluhthis questionbookletDOd the
answer sheets in the envelopeprovided to the mainPsychology office(Ganley IIO)-within one weclc.
5. Also. pleasedo not putmarks in the questionbooklet.anddo not bend or staple theanswer sheets.as
thiscoulddisrupt machinescoring.

If you have any questions please do nothesitate lO call me (HelmutRiedel) :It955·6713.or leaveD
messagein my box in Gartley 104.
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