
CURRENT DIRECTIONS IN PSYCHOLOGICAL SCIENCE

Copyright © 1999 American Psychological Society 133

Bill Bryson, a middle-aged au-
thor, spent the summer hiking the
Appalachian Trail with a friend,
Stephen Katz. The task proved far

more difficult than either had
imagined. In the end, simply sur-
viving the effort was an achieve-
ment. Bryson’s reaction to leaving
the trail reflected the culmination
of a summer full of emotion:

“So do you feel bad about leaving the
trail?” Katz asked after a time.

I thought for a moment, unsure. I had
come to realize that I didn’t have any
feelings toward the [Appalachian Trail]
that weren’t confused and contradicto-
ry. I was weary on the trail, but still
strangely in its thrall; found the endless
slog tedious but irresistible; grew tired
of the boundless woods but admired
their boundlessness; enjoyed the es-
cape from civilization and ached for its
comforts. I wanted to quit and to do
this forever, sleep in a bed and in a tent,
see what was over the next hill and
never see a hill again. All of this all at
once, every moment, on the trail or off.
“I don’t know,” I said. (Bryson, 1998,
pp. 270–271)

The positive features of the experi-
ence—the boundless woods, the es-
cape from civilization—left Bryson
wanting for more, whereas the neg-
ative features—the tedium and dis-
comforts—left him wanting no
more. The fact that the positive and
negative features of the trail had
opposing effects on his will and be-
havior is captured by many theo-
ries of emotion, but the fact that
these seemingly contradictory ef-
fects could be felt simultaneously is
not accommodated as easily, nor is
Bryson’s meager verbal response to
such distinct and seemingly incom-
patible feelings. These facts are
captured, however, by recent theo-
retical developments that have
emerged from research on the dis-

tinct processes and operating char-
acteristics comprising the affect
system. Our purpose here is to re-
view some of these developments.

The affect system refers to the
components of the nervous system
(conceptual and neurophysiologi-
cal) involved in appetitive (positive)
and aversive (negative) information
processing.2 The affect system
works hand in glove with the cogni-
tive system to appraise the signifi-
cance of stimuli and to execute
appropriate actions. It directs atten-
tion, guides decision making, stimu-
lates learning, and triggers behavior.
The neurological case of Elliot, re-
ported by Damasio (1994), is illus-
trative. Elliot was a businessman
who developed a brain tumor that
damaged his prefrontal cortex. He
began behaving irrationally follow-
ing the damage to the prefrontal cor-
tex by the brain tumor and the sub-
sequent surgery. Tests revealed that
although his intelligence, attention,
and memory were unaffected, Elliot
had lost the ability to experience
emotion—and without emotion,
there were no affective responses to
foster learning or decision making.

What happens to appetitive and
aversive information prior to selec-
tion of a response? How could
Bryson simultaneously feel so at-
tracted to and repulsed by the
Appalachian Trail? Traditionally,
appetitive and aversive inputs
were conceptualized as having di-
rect, opposing effects on response
predisposition, the representation
of which was the simple difference
in the strength of the appetitive
and aversive inputs (Thurstone,
1931). Functionally, the affect sys-
tem can be thought of as a differen-
tial amplifier, sensitive to the differ-
ence in positive and negative
inputs, not to their absolute levels.
In this conceptualization, appeti-
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tive and aversive inputs are
processed as one channel of infor-
mation, and the activations of posi-
tivity and negativity are reciprocal-
ly related. Increasing one is
equivalent to decreasing the other;
activating positivity is equivalent
to deactivating negativity.

Affect is typically treated as the
conscious subjective aspect of an
emotion and the public expression
of feeling. Human language is one
of the primary means for commu-
nicating mental contents and for
expressing feelings. Investigations
of words that describe feelings, it is
reasoned, may therefore shed light
on the orderly arrangement of the
parts of affect. Such studies suggest
that emotional terms form a cir-
cumplex (circular) structure that
can be divided by two axes, one
representing the quality, or va-
lence, of a response and a second
representing its intensity (see re-
view by Larsen & Diener, 1992).
The identity of the emotion de-
pends on the valence dimension,
with words depicting pleasant
emotions (e.g., joy, proud, affection)
falling on one side of this dimen-
sion, and words depicting unpleas-
ant emotions (e.g., anxiety, anger,
sad) falling on the other. Although
there are differences between feel-
ings of fear and anger and between
feelings of joy and pride, there is a
greater commonality to feelings
and behaviors that have the same
valence than to feelings and behav-
iors that have different valences.3

Feelings such as those expressed by
Bryson about the Appalachian
Trail, however, are difficult to cap-
ture fully along a bipolar valence
continuum.

Recent studies have character-
ized affect as capable of being
elicited quickly, effortlessly, auto-
matically, or even unconsciously
upon exposure to the stimulus
(Tesser & Martin, 1996). Investiga-
tions of the structure of affective
words and of self-reports of affect,
although important, may therefore

be incomplete. The affect system
has evolved to discriminate hostile
from hospitable events and to
decide quickly whether approach
or withdrawal is adaptive.
Accordingly, mental guides for
one’s actions in future encounters
with a target—attitudes, prefer-
ences, and conceptual organiza-
tions of emotion—tend to be stable
and harmonious when organized
in terms of a bipolar evaluative
continuum. This does not mean
that these cognitive representations
derive from a single bipolar evalu-
ative processor; it only means that
the outputs of the evaluative
processors that make up the affect
system are combined to compute
preference and organize action to-
ward or away from the evocative
stimulus. Recent developments in
disparate areas of research have
begun to call into question whether
a single evaluative processor is suf-
ficient. Various theorists have
posited that the module in the af-
fect system that computes atti-
tudes, preferences, and actions re-
ceives input from at least two
specialized evaluative channels
that process information in paral-
lel—one in which threat-related
(i.e., negative) information is de-
rived and a second in which safety
and appetitive (i.e., positive) infor-
mation is derived (see review by
Cacioppo, Gardner, & Berntson,
1999).

The need for separate positive
and negative information process-
ing modules is well documented
by the literature on learning and
motivation, which is replete with
examples of asymmetrical effects of
positive and negative stimuli
(Mackintosh, 1974). Rewarding and
punishing stimuli, for example, do

not invariably yield symmetrically
opposing effects on behavioral dis-
positions. Contrary to a simple
bipolar conceptualization, ap-
proach-avoidance tendencies aris-
ing from concurrent reinforcement
and punishment of a given re-
sponse do not necessarily yield null
or neutral dispositions. Rather,
they can induce potent conflicts, as
evidenced by stress reactions and
behavioral vacillation (Miller,
1959). Furthermore, “punishment”
by electric shock of a previously
positively reinforced response can
either strengthen or suppress that
ongoing behavior (Fowler & Miller,
1963).

Even in cases in which positive
and negative stimuli have oppos-
ing effects on learning and per-
formance, the underlying mecha-
nisms appear to be distinct. For
example, the effects of sodium
amytal, an anesthesia, on ap-
proach-avoidance tendencies ap-
pear to be relatively selective for
the avoidance component, and
benzodiazepine receptor agonists,
which have anti-anxiety effects, ap-
pear to preferentially weaken the
suppressive effects of an aversive
conditioned stimulus without al-
tering responding for positive rein-
forcers. Even when punishment of
a behavior established by positive
reinforcement results in suppres-
sion of this behavior, the punish-
ment does not necessarily weaken
the approach disposition or result
in unlearning of the response, as
the behavior may again emerge
(without further reinforcement)
when the punishment is with-
drawn (Mackintosh, 1974).

These findings are difficult to
reconcile with a simple bipolar
model of affect, as the behavioral
consequences of positive and nega-
tive inputs are not uniformly sym-
metrical, and may be observed
concurrently. A two-dimensional
representation of the activation of
positivity and negativity together
with an overlying surface (depict-
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ing the net affective disposition)
may therefore provide a more com-
prehensive formulation. This three-
dimensional space, called the eval-
uative space model (ESM), is
depicted in Figure 1.

In the ESM, the net predisposi-
tion is portrayed as the conse-
quence of two intervening evalua-
tive processors, each of which has
its own activation function. An ac-
tivation function is a quantitative
depiction of the output of a proces-
sor for zero to maximal levels of
input. The ESM posits that the ac-
tivation function for each of these
processors is negatively accelerat-

ing. Multiple modes of activation
are also posited (Cacioppo &
Berntson, 1994). Reciprocal activa-
tion occurs when a given stimulus
increases positivity and decreases
negativity, or vice versa. This is the
mode that is assumed to operate in
bipolar models of the affect system
and is the mode that characterizes
reflex behavior (Lang, Bradley, &
Cuthbert, 1990). Other modes of
evaluative activation are also
posited by the model, however.
For instance, the conflicting feel-
ings Bryson expressed about the
Appalachian Trail are the pre-
dictable consequence of coactivat-

ed positivity and negativity, and
his meager verbal response to
Katz’s question captures the poor
behavioral guidance such an affec-
tive state provides. If the affect
system evolved to guide action in
a sometimes hostile, sometimes
hospitable world, the intense coac-
tivation of positivity and negativi-
ty would not be expected to be a
pleasant or stable state for the sys-
tem. Although unstable, coactiva-
tion cultivates the exploration of
novel environments and the pur-
suit of seemingly hospitable
events while fostering vigilance
for and rapid retreats from hostile
developments.

The partial segregation of the
positive and negative evaluative
channels in the affect system also
afforded evolution the opportunity
to sculpt distinctive activation
functions for positivity and nega-
tivity. The extant data suggest at
least two differences between the
functions (see the inset in Fig. 1):
The function for positivity is higher
than the function for negativity at
zero input (i.e., there is a positivity
offset), and the function for nega-
tivity rises more quickly than the
function for positivity (i.e., there is
a negativity bias). Early support for
these differences is evident in the
literature stimulated by Miller’s
(1959) theory of conflict.

The positivity offset means there
is a tendency for a weak positive
(approach) motivational output at
zero input. The evidence for a pos-
itivity offset is fairly broad—rang-
ing from affective judgments of
pictorial stimuli and impressions of
neutral, unknown, or ambiguous
human and nonhuman stimuli to
the tendency to expect generally
positive outcomes for unknown fu-
ture events (Cacioppo et al., 1999).
As a consequence of the positivity
offset, the motivation to approach
is stronger than the motivation to
avoid at low levels of evaluative
activation (e.g., at distances far
from a goal). What might be the

Copyright © 1999 American Psychological Society

Fig. 1. The evaluative space model (ESM). The ESM posits that two separable affec-
tive processors are activated by appetitive (positive) and aversive (negative) infor-
mation, respectively. All combinations of positive and negative activation are
possible through multiple modes of evaluative activation, so a two-dimensional
plane is required to depict these processor states. The distinctive activation functions
for positivity and negativity are highlighted in the inset. The outputs of these proces-
sors are combined to produce a net predisposition of an individual toward (+) or
away from (–) the target stimulus. This net predisposition is represented by the over-
lying surface. Copyright © 1999 by the American Psychological Association.
Reprinted with permission from Cacioppo, J.T., Gardner, W.L., & Berntson, G.G.
(1999). The affect system has parallel and integrative processing components: Form
follows function. Journal of Personality and Social Psychology, 76, 839–855.
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possible evolutionary significance
of the positivity offset? Without a
positivity offset, an organism in a
neutral environment may be un-
motivated to approach novel stim-
uli. Such an organism would learn
little about novel or neutral-ap-
pearing environments and their
potential value or threat. With a
positivity offset, however, an or-
ganism facing neutral or unfamil-
iar stimuli would be weakly moti-
vated to engage in exploratory
behavior following the habituation
of an initial fear response to some-
thing new and unfamiliar. Such a
tendency may have important sur-
vival value, at least for a species, if
not the individual.

Exploratory behavior can pro-
vide useful information about an
organism’s environment, but ex-
ploration can also place an organ-
ism in harm’s way. Because it is
more difficult to reverse the con-
sequences of an injurious or fatal
assault than an opportunity un-
pursued, the process of natural se-
lection may also have sculpted a
propensity to react more strongly
to negative than positive stimuli.
Termed the negativity bias, this
heightened sensitivity to negative
information is a reliable psycho-
logical phenomenon. Taylor (1991)
summarized a wide range of evi-
dence showing that negative
events evoke stronger and more
rapid physiological, cognitive,
emotional, and social responses
than neutral or positive events,
and there is event-related poten-
tial (ERP)4 evidence consistent
with a negativity bias emerging
early (within hundreds of mil-
liseconds) in affective processing
(Ito, Larsen, Smith, & Cacioppo,
1998).

In sum, affect has traditionally
been treated as the conscious sub-
jective aspect of an emotion. As
such, it represents the output of a
set of information processing oper-
ations. There is a voluminous liter-
ature on the effects of affective

states and their causes and con-
comitants, but recent develop-
ments have drawn attention to the
affect system as an object of study
in its own right. Contemporary re-
search suggests that the affect sys-
tem is not a unitary faculty but
rather is composed of a number of
distinct processes. Research on the
architecture and operating charac-
teristics of the affect system is still
relatively recent, and additions and
revisions to the story outlined in
this review are inevitable. The con-
cept of modes of evaluative activa-
tion is novel, and what determines
the various modes needs to be bet-
ter understood. Individual differ-
ences in operating characteristics
almost certainly exist, and research
on such differences should help il-
luminate affective processes and
disorders. Research on neural sub-
strates should help further refine
understanding of the architectural
components and processes of the
affect system. It is this type of mul-
tilevel integrative research that
should progressively clarify the na-
ture of affect and affect-laden infor-
mation processing.

Notes

1. Address correspondence to John
T. Cacioppo, Department of Psy-
chology, The University of Chicago,
5848 S. University Ave., Chicago, IL
60637; e-mail: cacioppo@uchicago.
edu.

2. The recent emergence of the field
of affective neuroscience speaks to the
level of activity and vitality of research
on the neurophysiological components
of the affect system. Given space limi-
tations, however, our focus here is on
the conceptual components of the sys-
tem. Readers interested in the former
might see recent reviews by Davidson
and Irwin (1999) or Cacioppo, Gardner,
and Berntson (1999).

3. There are distinctions among the
feelings of joy, pride, and affection and
among the feelings of anxiety, anger,
and sadness, but pleasant feelings tend
to co-occur and unpleasant feelings
tend to co-occur. As Diener (1999)
noted, “There is a glue that holds to-
gether certain of the discrete emotions.
The explanation of the co-occurrence of
emotions and moods has the potential
of shedding light on the most funda-
mental nature of affect” (p. 803).
Diener (1999) recently called for a more
careful examination of the affect sys-
tem, and what part of this system a
particular set of measures is likely to
reflect.

4. The ERP is the brain’s electrical
signature of the occurrence of a dis-
crete event. The event is usually a stim-
ulus (e.g., a tone, word, or picture),
and specific features of the ERP are
thought to reflect information process-
ing activity (e.g., the categorization of
a tone as high or low or the categoriza-
tion of a trait descriptor as good or
bad).
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For centuries, pain has been
viewed as a warning sign of tissue
damage (Melzack & Wall, 1996).
This view holds that pain is the
sensory end product of a special-
ized pain pathway in which pain
messages are carried by nerves
from the site of injury or tissue
damage through the spinal cord to
the brain. According to this view,
pain should be proportional to tis-
sue damage, with individuals hav-
ing extensive disease (e.g., severe
joint damage due to arthritis) hav-
ing the most pain. This traditional
perspective is how most people
think about pain and, until recent-
ly, has dominated biomedical treat-
ments whose goal is to correct un-
derlying tissue damage. The
traditional model of pain, however,
has a number of important limita-
tions (Melzack & Wall, 1996). First,
the level of pain is rarely directly

proportional to underlying tissue
damage. Studies have shown that
soldiers in the battlefield may re-
port little or no pain from wounds
that should be very painful.
Second, treatments designed to
correct underlying tissue damage
often fail to abolish persistent pain.
Even after specialized neurosurgi-
cal procedures that sever the pain
pathway, pain can persist. Finally,
the traditional model ignores the
profound influence of psychologi-
cal and social factors on the pain
experience.

The biopsychosocial model
maintains that pain is a complex
phenomenon that is affected by bi-
ological mechanisms (e.g., underly-
ing disease processes), psychologi-
cal mechanisms (e.g., thoughts,
beliefs, and feelings), and social
mechanisms (e.g., family or work
environment, sociocultural milieu).
This model views pain as a dynam-
ic process that not only is influ-
enced by biological, psychological,
and social mechanisms, but also
produces biological, psychological,
and social changes that, in turn, af-
fect future responses to pain.
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Abstract
Traditionally, pain has been

viewed as a sensory event
warning of tissue damage or
illness. This explanation fails
to account for many of the ex-
periences of people suffering
from clinically painful condi-
tions. Over the past two
decades, a new biopsychoso-
cial perspective on pain has
emerged. This perspective em-
phasizes that pain is a dynam-
ic process that not only is
influenced by biological, psy-
chological, and social mecha-
nisms of pain, but also
produces biological, psycho-
logical, and social changes that
can affect future responses to
pain. This review presents
findings from recent studies of
the biological, psychological,
and social mechanisms of pain
and discusses the implications
of these findings for pain re-
search, assessment, preven-
tion, and treatment, as well as
for health care policy.
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