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fAbstract

This paper prasents a structural aodel of positive and negative cognition
derived froa principles of inforaation processing, intrapersonal coseunication,
and cybernetic self-regulation. The aodel proposes five distinct states of aind
quantitatively defined by the proportion of positive to total cognition. A
nogitive diplogue with a set point proportion of .618 ¢ .06 is considered a
functionally gptiaal balance because of information processing properties that
render negative events saximally striking. G&tates of @ind that deviate froe
this optisal balance are associated with psychopathology. Specifically, aild
dysfunstion is characterized by an ig;g;ggl fialogue of conflict with a set
point of .500 + .05 an.. moderate dysfunction by a npgative diglogue with a set
point of .382 ¢+ .06. Analyses of 27 studies of noraal, anxious, and depressed
subjects indicate that the aodel fits existing data. Insufficient data were
available to evaluate the two extrese states of sind--ppsitive ponologue (> .69)
and pggatiye eonplogue (< .31). The states of 2ind sodel provides a theoratical
and ecpirical frasework for the study of cognitive balance in developsent, ,

psychopathology and psychotherapy.
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States of Wind Model:s Anxisty, Depression, and Coping #ith Btreass

The structural @odel of positive and negative states of mind draws upon
principles of inforaation processing {Barner, 1962), cybernetic s@l é-ragulation
(Carver & Scheier, 198:) and intrapersonal cosaunication (Reichenbaua, 1977), as
uell as on the less familiar "goiden section hypothesis® (Adaams~Habber, 19823
Berlyne, 1971). The purpose of the prasent peper is to elaborate upon
the infcraation processing principles that underlie the acdel and to raview
the eapirical support for the sodel derived from 27 studies of anxiety,
depression, and coping with stress.

The golden section hypothesis, which is central to the emodel, holds that
*while we construe sost events positively, we atteept to create & haraony
between positive and negative events such that the latter sake a2 paxieal
contribution to the whole® (Benjatield & Adams-Nebber, 1976, p. 18). This
hypothesis suggests that an gptieal balence of positive and negative cognition
characterizes effective psychological functioning.

As depicted in Figure 1, the golden section can be defined by that point
(C) on a line (AB) that divides it into two éégnants such that the ratio of’tha
spallor segeent (CB) to the larger segament (AC) is @qual to the ratio of of the
1zrger segment (AC) to the whole line (AB). The equality of these ratios is
achieved only when the larger segeent is .618 and the ssaller segaent .382 of
the line (.382/.618 = .618/1.00). The golden section has aany uni que
pathepatical properties, has been observed in nature, and has been incorporated
into the design of artistic and architectural works. Extending the quiden
section hypothesis to interpersonal judgeents, social psychologists deacnstrated
experisentally that when people differentiate things into two, they do 80 in a
way that approximates the golden section (See Adams-tebber, 1982 for review).

Berlyne (1971), based on the work of Frank, argued that the iaportance of

4
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the golden section may be explained by the concept of ptcikingnegg--the
contribution of a class of elesnnts to average uncertainty or inforzation
contaent. The psycholcogical iepact of a particular category of inforoation
elements depends on both its inforeation content and its relative frequency of
occurrence. Thus, an f{ndex pf strikingness can be obtained by combining these
tuwo cpncept; into the foraula, giloq2 llgi, where g represents the relative
frequency or probability of occurrence of a particular cateyory of information
elezents or signals (i), and loe2 l/ai stands for the inforsation content of
that particular cataegery. By sueeing the product of these tuo teras (gilog2
1/gi) over all categories of information eleeents, one obtains the eseasure of
average uncertainty or average inforseation (I:giloqz llai) that is fundamental
to {nfornation theory (c§. Barner, 1962). The eaxiecue contribution of an
inforeation elemant to avefage uncertainty (gilog2 llni e ,331) occure when its
relative froquency of occurrence is about 37 percent (ai = ,368). Thus, the
psychological stfikingness or salience of a category of inforsaticn is optimal
when the frequency of that category relative to other categories (37 versus 43
perecent) approximates the frequency of the ainor relative to the aajor elegent
in the golden gsection (38 versus 42 percent). In teras of adaptation, an
optimal information processing strategy would be one that organized cognition
according the golden section, therby allouing negative, threatening events to be
aaxieally striking (Adams-tebber, 1982). WHhile social psychologists have
desonstrated that presusably normal individuals balance their interpersonal
judgeents according to the golden section, we were interested in aodeling
positive-negative balance in the internal dialogue with functional and
dysfunctional groups defined according to clinical criteria (Schwartz &

Garaaoni, 1984).
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States of Hind Defined

The states of aind model proposes five distinct gtates gf eind (S50M)
conceptualized within an intrapersonal coesunjcetion ¢rasswork and utilizing as
a variable the balance of positive to total cognition or P/ (P + M) (See Figure 2).
Vhrec S0W=--pogitive dislogue, intersal diploaue of cenflict, end aggptive
diplogug--are dialogic in fora because they capture the dialectical interaction
bntuoén positive and negative thoughts. Vwo SOHs--ppsitive eonolpgue and
negative ponplpgue--are oonologic in forsa because in these extrese 80Hs positive
or negative cogniticns predopinate to such &n extent that the dialectical
process ig relatively sbandoned.

The dialogic SOHs are defined in teras of both specific gcognitive-affective
get points end by ranges that surround the set point; the eonologic 80Hs do not
have set points end are thus defined in toras of ranges alone. The set point
notion is based on the idea that cybernetically controlled systeas strive to
@aintain a fixed reference value (cf. Carver & Bcheier, 1981). WUhen
discrepancies are detected, self-regulatory procescess ars initiated to restore
the lost balance--a process analogous to the saintenance of hoasecostasis in body
systess such as temperature (cf. Cannon, 1932) (Bee Figure 3). ‘

The R0A eodel proposes that humans aonitor their thoughts and feelings—-
presumably at the level of both automatic and controlled processing (Schneider &
Shiffrin, 1977)--in order to maintain the balance of positive and negative
elosents defined by their set point. According to the SO0H sodel, functional
individuales strive to eaintain o set point of .618, the golden section
proportion; lasting deviations in‘either diraection froa this optiamal balance are
hypothesized to represent increasing degrees of dysfunction.

The respective set points and ranges for each BOM are quantitatively
defined by the proportion of positive to total cognitior, or P/(P + M), which is

the sape eeasure that has been caployed in the golden section literature and
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reprasante the probability or frequancy tera (ai) for pogsitive inforesation in
the foraule for average uncertainty (!Eailogzai) in inforeation theory. Drawing
upon these concepts, uwe oodeled a dichotomous distribution of positive (P) and
negative (§) cognitions to describe the relation between the 80K proportion
(P/(P + }{), average uncertainty (Zp 1092 llgi), gesilive strikingness [g(P)
logz_lla(P)J. and negative strikingness [p(H) loq2 17pi)] (Baresoni & Bchwartz,
1986). These relationships are depictaed in Figure &4, which plots values of
average uncertainty, positive strikingness, and negative strikingness as a
function of values of SOM proportion. MNegative strikingness, which uas
discussed earlier, is an index of the salience of negative information.
Similarly, positive gtrikingness is introduced here to represent the
psychological impact or salience of positive inforaation. Average uncertainty
in this dichotoaous distribution equals the sum of strikingness indices for
positive and negative cognitions.
As can be seen in Figure 4, five values of the 80M proportion variable
(0.0, .37, .30, .63, 1.0)~~uhich corraspond closely to the five SOHz--are
associated with one or maore unique properties that ceerge on curves plotted for
- '
average uncertainty and strikingness indices. Uhen the 80M proportion equals
.63 (near .62, the positive dialogue set point), negative strikingness is
aaxioal. Uhen the SOH proportion equals .37 (near .38, the negative dialogue
set point),'positive gtrikingness is saximal. UWhen the 50H proportion aquals
.30 (the internal dialogue of conflict set point), averasge uncertainty is
paximesl , and only at this point are the indices of positive and negative
strikingness equal. As the S80H proportion approaches zero (negative monologue),
average uncertainty is reduced rapidly toward zero, wmith larger reductions in -
positive relative to nagative strikingness. Finally, as the 80W proportion

approahces 1.0 (positive monologue), average uncertainty is also reduced rapidly
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toward zero, but with larger reductions in negative relative to positive
strikindness.

Based én these information processing foravlations, the clinical
significance of @ach state aind can be elaborated. The pesitive gislogue is
hypothesized to be the optieal 80M for coping with stress and psychological
adaptation because it alloug the individual to saintain 8 general’y positive
state of cognition and affect, while resaining pcaximally attentive to thraat.
Clinically, the Positive dialogue characterizes the well adjusted person whoge
internal dialogue, while positively balanced, contains enough *negative® thought
to resain realistically cautious. The negetive dislogue repres-nts a rotation
of the "preferred® fore of the positive dialogue (1 - .418 = -382). Based an
tho Bestalt concept of pattern gooiness, when a given fore is preferred, there
is also & preference for the systesatic rotations of this fora (c#. Barner,
1974), Structurally, the negative dialogue is similar to the positive ¢ialogue,
but contains predoeinantly negative cognitions and affects. Clinically, the
negative dialogue characterizes esoderately anxious or depressed persons.

The syeaetrically balanced interpel @islogue pf conflict is wopirically
grounded in Schwartz and Gottean's (1974) finding that nonassertives nere
characterized by equal asounts of positive and negative self-statesents (c#.
8chwartz, in press). Since each positive thought or feoling is balanced by a
corresponding negation, the internal dialogue of conflict regults in conflict
and stasis., Clinically, this 80H ig associated with aild dysfunctional statea.

The gositive 8pnologue exceeds the optical balance of positive thoughts and
feelings specified by the golden section proportion. Although the increased
positivity may be ionediately reinforcing, in the long run threatening events
@3y go unnoticed leaving the individual vulnerable to danger. Clinically, the
positive oonologue is exesplified by certain forms of hypoeania and eania. The

pegetive @pnglogue is characterized by undiluted negativity, typically

8
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associated with severe psychopathology such as profound depression or acute
panic. Because they lack set points, both the positive and negative eonologues
are congsidered less stable than the dialogic BOHs; because they are extreae,
they should be less frequently encountered.

Schrartz and Baraaoni (1984, 1986) identified 27 enpirical studies that
reported positive and negative cognition data suitable to avaluate the BOH
aodel. These studies included sultiple types of disorder (i.a., anxiety,
deprassion, and coping with stress), types of cognitive constructs (i.e.,
internal dialogue and @ecory/free association), types of atudy (i.e., group
contrast and psychother apy outcoee), and types of cognitive assesseent
techniques (i.e., recognition and production) (See Table 1),

Consistent with the sodel, functional sasples were characterized by a
positive dialogue, eildly dysfunctional samples by an internal dialogue of
conflict and soderately dysfunctional saeples by a negative dialogue (8ze
Figure 5). Bpecifically, the obtained gean SOM proportion for functional
sasples wag .630, which did not differ signficantly froa the positive dialogue
set point of .618 (95X Conf. Int. = ,509 - +631)) the overall pean 8OH for :
dysfunctionals of .455 did differ significantly (95% Coné. Int, = ,427 - .484).
For amild dysfunctionals, the obtained aean proportion of .489 did not differ
froe the IDC set point of .500 (95y Conf. Int. = .470 - ,%07). For eoderate
dysfunctionals, the obtained SO} proportion of .374 did not differ froa . 382,
the negative dialogue set point (95% Cont. Int. = 307 - «440). The gbtained
ranges, defined by the mean of cach 80K category plus and pinus one standard
deviation, algo corresponded closely to the theoretical ranges
(Gee Table 2).

Additional analyses revealed that these results obtained across modes of

cognition (i.e., internal dialogue versus sel f-referent aesory--see Table 3)j

3
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nature of clinical disorder (i.e., depression and anxiety--see Table 4)j3 type

of study (i.e., group contrast versus psychotherapy outcope--see Table Ji)} and

types of cognitive ascesseoent (i.e., inventory versus production--see Table 6).
Thase findings support the following conclusions:

1. f@p eptiesl balance of mositive and peestive coaniliorn ip associated mith

pffective psychological functionina. Opecifically, functional individuals are

characterized by a positive dialogue (.618), aild dysfunctionals by an internal
dialogue of conflict (.500), and soderate dysfunctionals by a negative dialogue
(.382).

2. Analagous to hooeostatic body systess, positive and negative states of eind
appear to be governed by a cognftive-affective get point that cybernetically
regulates aequilibriua with considerable precision.

3. Didiaensional aszesseent strategies that integrete positive gpd negative
cognitions are conceptually and espirically warranted.

4. The 80H eodel provides a guiding theoretical framework for future study of
the role of gpanitive balapnce in development, psychopathology, and the process

of chenge in psychotherapy.

10
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\
Table 1..
Characteristics of Cases
Dysfunctional cases
~ No. No. Functional
Characteristic ~ studies  cases cases Total  Mid Mod
Type of cognitive construct
Internal dialogue 19 43 22 21 18 3
Memory/free associatior: 8 20 10 10 4 6
Type of study

All studies 27 63 32 31 22 9

Group contrast 22 48 24 24 17 7

Psychotherapy 5 15 8 7 5 2

Type of disorder
Anxiety 16 37 19 18 16 2
Depression 9 20 10 10 4 6
Miscellaneous 3 6 3 3 2 1 '
Type of cognitive assessment

Recoghnition 15 35 18 17 15 2
Production 12 28 14 14 7 7
Seli-statement inventory 11 27 14 13 13 0
Other 16 36 18 - 18 9 9

13




States of Mind Model

13
Table 2.
Eunctional and Dysfunctional Cases
State Theoretical values Obtained values 95 percent
of Comparison No. confidence
Mind SOMrange group cases M + 8D interval
Positive Functional 32 .630 + .059 .609 — 651
Dialogue .618 + .06 Dysfunctional 31 .455 + .078 427 — 484
Internal
Dialogue Mildly
of Conflict 500 +.05 dystfunctional 22 .489 + .043 .470 — 507
Negative Moderately
Dialogue 382 + .06 dysfunctional 9 .374 + .087 307 — .440

1
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Table 3

Coimnparisons of Theoretical and Obtained State of Mind (SOM) Values for Cases Assessed for

rent T niti
Obtained SOM 85 percent
Group/ No. confidence
Cognitive construct Cases M +8D interval

Comparisons with Positive Dialogue (618 +.06)
Functional
Intemal dialogue 22 .624 + 059 .598 — .650

Self-referent memory/
free association 10 743 + 059 .601 — 685

Dysfunctional

Internal dialogue 21 .460 £ .080 423 — 496

Self-referent memory
free association 10 446 + 076 392 — 501

Comparisons with Internal Dialogue of Conflict (.500+£.05)
Mildly dysfunctional v
Intemal dialogue 18 487 + .038 468 — .506

Self-referent memory/
free association 4 495 + 065 390 — 599

Comparisons with Negative Dialogue (.382 + .06)
Moderately dysfunctional
Internal dialogue 3 .293 * .061 143 — 444

Self-referent memory/
free association 6 414 + 069 342 — 486

15
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Table 4
mparisgn reti in f Min !
iff i
Obtained SOM 95 percent
No. - confidence
Type of disorder Cases M 8D interval
Comparisons with Positive Dialogue (.618 + .06)
Functional
Nonanxious 19 .624 + 063 593 — .654
Nondepressed 10 .646 + .059 .604 — 688
Dysfunctional
Anxious 18 452 +.080 422 — 502
Depressed 10 445 + 078 .388 — 501
Comparisons with Internal Dialogue of Conflict (.500 +.05)
Mildly anxious | 16 .486 + .039 465 — 506
Mildly depressed 4 495 + 065 .390 — .599 .
Comparisons with Negative Dialogue (.382 + .06)
Moderately anxious® 2 270 + 064 -
Moderately depressed 6 411 £ .072 336 — .486

8 Too few cases to compute confidence intervals.

16
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Table g
Comparisons of Theoretical and Obtained State of Mind (SOM) Values for Cases from
Different T { Studi
Obtained SOM 95 percent
No. confidence
Type of disorder Cases M +8D interval
Tomparisons with Positive Dialogue (.618 +.06)
Functional
Group contrast 24 .646 + .056 622 — 670
Psychotherapy 8 582 + .040 548 — 616
Dysfunctiqnal
Group contrast 24 466 £ .067 A37 — 494
Psychotherapy 7 419 + 106 ~321 — 517
Comparisons with Internal Dialogue of Conflict (.500 + .05)
Mildly dysfunctional
Group contrast 17 492 + 048 467 — 516 '

Psychotherapy 5 478 £ .015 459 — 498

Comparisons with Negative Dialogue (.382 + .06)
Moderately dysfunctional .
Group contrast . 7 403 + .069 340 — 467
- Psychotherapy@ 2 270 £ .064 C -

2 Too few cases to compute confidence intervals.

17
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Table ¢

mparison hegretica!l an in

e ; )

Obtained SOM 95 percent
Group/ No. confidence
Cognitive assessment method Cases M +8D interval

Comparisons with Positive Dialogue (.618 +.06)

Functional
Recognition 18 .627 + 062 596 — .658
Production 14 .634 = .056 .602 — .667
Self-statement inventory 14 .607 £ .046 580 — .634
Qitier . 18 .648 + 063 .616— .679
Dysfunctional
Recognition 17 481 + .049 456 — .506
Production 14 424 + 096 .369 — .479
Self-statement inventory 13 498 £ .030 480 — 516
Other 18 424 + 088 381 — ,468

Comparisons with Internal Dialogue of Conflict (.500 + .05) )

Mildly dysfunctional

Recognition 15 492 + .033 474 — 510
Production 7 481 + .061 424 — 537
Self-statement inventory 13 498 £ .030 480 — 516
Other 9 475 + 055 433 — 517

Comparisons with Negative Dialogue (.382 +.06)

Moderately dysfunctional

Recognition 28 395 + .078 —
Production . 7 368 + .094 281 — 454
Self-statement inventory e - -
Other . .9 374 + .087 307 — .440

2 Too few cases to compute confidence intervals.
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Figure 2. Structural model of positive and negative states of mind.
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