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Coaction and Upward Social Comparison

Reduce the Illusory Conjunction' Effect: Support for Distraction-Conflict Theory
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D. Muller, T. Atzeni, and F. Butera

Introduction

The social facilitation-inhibition effect refers to the fact that the presence of an audience or

of coactors (i.e., persons working independently on the same task) sometimes facilitates, and
sometimes inhibits performance. This apparent paradox has been resolved by Zajonc, who
proposed that the presence of others increases the tendency to display dominant responses (i.e.,
those that are first in the behavioral repertory), which in turn facilitates or inhibits performance,
depending on the appropriateness of these dominant responses. Although this "drive theory"

is still pre-eminent® in the field, there is disagreement about the mechanisms involved in the
explanation of social facilitation-inhibition.

Among the theories of social facilitation-inhibition, some rely upon attentional processes rather
than dominant response as the basis for an explanation of this effect. Baron's distraction-conflict
theory postulates that, in situations of attentional conflict between the task and some distractors,
for instance the presence of a coactor, conflict leads to a cognitive overload that produces
attentional focusing. Attentional focusing is defined as a narrowing of attention: More attention
is allocated to central cues while peripheral cues are neglected. In this view, attentional focusing
is the main mediator of the social facilitation-inhibition effect.

One task that has been extensively used to study attention is the Stroop task. In the classical
version, participants have to name the color of patches (control items) or that of color-
incompatible words (e.g., the word "red" written in green). The Stroop interference refers to the
fact that response time is slowed down by color-incompatible words. This interference is said to
be due to the relative automaticity (dominance) of word reading. This task was used by Huguet,
Galvaing, Monteil, and Dumas to test an attentional explanation of social facilitation-inhibition:
If the presence of others leads to attentional focusing, then attention to colors (here, central
cues) should be enhanced and attention for word meaning (peripheral cues) should be lowered,
thereby reducing Stroop interference. Indeed, they found that the mere presence of others,

as well as upward social comparison (i.e., when the other person is perceived to be superior

to the self) during coaction, led to a decrease in Stroop interference. However, Huguet et al.
explained these results in terms of a strategic (conscious) inhibition of word reading, which is
not necessary to an attentional explanation.

NN - conjunction 1

nvYY - pre-eminent 2
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The present study used a task designed to demonstrate a perceptual effect of attentional
allocation, namely the illusory conjunction effect. According to Treisman, in the first stage

of visual perception, the perceptual system extracts - automatically (without any attention
required), and simultaneously (every characteristic is processed at the same time) - the visual
primitives, i.e., the simplest perceptual features of the object. The second stage - in which
attentional processing is needed - is the association phase: Visual primitives are bound if they
are parts of the same object. In this stage, according to Treisman, an erroneous (illusory)
conjunction may occur. For example, a leaning® "$" target will be considered as present when
in fact only its visual primitives - i.e., the leaning "S" and the leaning bar - have been presented
(very briefly and among distractors e.g., vertical and horizontal bars), but have been combined
in an illusory manner. Here, the leaning bars and the leaning Ss are the central cues for
determining the target's presence, while the distractors are peripheral cues. Thus, if coaction
induces a higher attentional focusing through distraction, only central cues - and not peripheral -
should receive attention, making illusory conjunction less likely to occur.

This task appears to be highly relevant to an unambiguous test of the attentional hypothesis of
distraction-conflict theory, since the illusory conjunction effect is due to a lack of attentional
processing of central cues (i.e., the visual primitives of the target). Moreover, contrary to the
Stroop task, which is based on a learned skill (i.e., reading), this task is a more purely perceptual
one, given that illusory conjunctions are found with many different stimulus features, even when
there is no reference to letters. Finally, what makes the illusory conjunction paradigm that we
used highly diagnostic for our concern is that the use of a strategic and systematic inhibition

of a certain type of response, e.g., always saying that the target is present, could be detected.
Hence, if - contrary to our predictions - participants use this kind of strategy in coaction and/or
in upward social comparison, their error rate should be lower (compared to the alone condition)
when the target is actually present (what we called here "non-conjunctive items") but should be
higher when the target is actually not present (here the "conjunctive items").

One may ask why coactors should be sources of distraction. Sanders, Baron, and Moore contend
that coactors are sources of social comparison information. It has indeed been demonstrated
that coaction affects performance only when the coactor is a relevant target of comparison.
Moreover, comparison is less relevant when the individual is superior to the coactor, i.e., under
downward social comparison. When uncertainty about abilities is low and self-evaluation is
satisfactory - i.e., under downward social comparison, when one's own performance is better
than that of the coactor - comparison is not problematic and therefore not distracting. Thus, in
downward social comparison no attentional conflict between the task and social comparison
information should be expected. In this case, in the terms of distraction-conflict theory, the
performance should be the same as when the individual is alone.

") - leaning 3
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To sum up, the rate of conjunctive errors should be lowered in: (1) mere coaction; and

(2) upward social comparison; but not in (3) downward social comparison. It is also worth
noting that, if it is true that only attentional processes are at work (and not a systematic strategic
inhibition), no differences should be found in the rate of non-conjunctive errors (claiming that
the target is not present when in fact it is), since for these items errors are not due to a lack of
attentional processing.

Experiment 1
Method

Sample: Sixty students were randomly distributed across the three conditions (alone, upward
social comparison, and downward social comparison).

Materials and procedure: Eighty conjunctive and 80 non-conjunctive items were created.
Conjunctive items consisted of pictures with five leaning bars and "S"s and five horizontal
and vertical bars forming straight angles. Non-conjunctive items were the same, but a "$" was
substituted for an "S" (see Fig. 1). The order of presentation was randomized.

_|
%

%
2 o

N o
\_\-—\\_\

Figure 1. Sample non-conjunctive item

For each item, participants were asked to indicate if the symbol "$" was present (by pressing the
"P" key) or absent ("A" key). Items were displayed after a fixation point. Seventy milliseconds
were chosen for item-durations in order to favor illusory conjunctions. Indeed, this

duration is too short to allow attentional processing of the entire pattern of elements.

The experiment took place in an experimental cubicle with two computers, one across from
the other. In the alone condition, participants were alone in the cubicle during all experimental
phases. In the other conditions, the experimenter explained that, for time reasons, he would run
two participants at the same time (one was a confederate?). The experimenter remained outside
the cubicle during all experimental phases.

n2ws 9nwn - confederate 4
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In the first experimental phase (preceded by a practice phase), 32 items (16 conjunctive and 16
non-conjunctive items) were presented. For this phase, there were only two conditions: Alone
and mere coaction (i.e., without specifying the situation as involving downward or upward social
comparison). Afterwards, during the manipulation phase, social comparison was introduced

for coaction participants by providing bogus® feedback: "You have made more errors/fewer
errors than your colleague" respectively for upward social comparison, and downward social
comparison conditions. Nothing was said in the alone condition. Then participants proceeded to
the second experimental phase (80 conjunctive and 80 non-conjunctive items).

Results and Discussion

Control of the paradigm: First of all, it was important to demonstrate that the present materials
and procedure deal with the illusory conjunction effect. If it is the case, the illusion should
appear when both perceptual features of the target are present but the target is actually absent.
Thus, this illusion should lead to a higher error rate when the target is absent (but not its
features) than when the target is present. The presence of the illusory conjunction effect would
then be indicated by a higher error rate for conjunctive items (cj) than for non-conjunctive items
(n-cj). An analysis of variance (ANOVA) performed on the type of items in the control group
(i.e., the alone condition) showed that this was the case in the first phase (MCj =61.50%,

SDCJ.: 23.79%; Mn_Cj =14.10%, SDn-cj: 6.07%), F(1,19) = 34.85, p < .001, as well as in the
second phase (M= 42.49%, SD = 21.14%; M, .=7.7%, SD, ,=7.12%), F(1,19) = 43.57,

p <.001.

Error rate: Our first prediction led us to expect a lower rate of conjunctive errors in the
coaction conditions compared to the alone condition. Hence, in phase 1, participants in

the coaction condition (that will become upward social comparison and downward social
comparison conditions in phase 2) should obtain a lower conjunctive error rate than the
participants in the alone condition. Moreover, the second and third predictions led us to expect
that only the upward social comparison condition should have a lower error rate than the alone
condition, as downward social comparison should lead to lose the effect of coaction on
attentional focusing. Thus, in phase 2, the rate of conjunctive errors in the downward social
comparison condition should be higher than that in the upward social comparison condition and
at the same level as the alone condition.

In order to test these predictions, we conducted a one-way ANOVA with two contrasts for each
phase. The planned comparison for phase 1 opposed the alone condition to the two coaction
conditions. This test was significant, F(1,57) = 4.02, p < .05. Importantly, the second contrast
showed no difference between the two coaction conditions, F(1,57) < 1. Both coaction
conditions led to a lower conjunctive error rate than in the alone condition.

YTPNN IORY - bogus 5
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The planned comparison for phase 2 then opposed the upward social comparison condition to
both downward social comparison and alone conditions. This test was also significant,

F(1,57) = 6.78, p < .012. Moreover, the second contrast showed no difference between the
downward social comparison, and alone conditions F(1,57) < 1. A lower conjunctive error rate
was found only in the upward social comparison condition. The same analyses were conducted
on the rate of non-conjunctive errors, but did not reveal any significant effects.

It was hypothesized that if coaction does indeed lead to enhanced attentional focusing, then
fewer conjunctive errors should occur. The results from phase 1 gave full support to this
attentional view of coaction effects, since mere coaction led to fewer conjunctive errors than the
alone condition. Moreover, mere coaction did not affect the non conjunctive error rate, which
should have been the case if a systematic strategy was used (i.e., systematically responding less
often with a judgment of "present").

Phase 2 confirmed that, when explicit comparison was induced, the positive impact of coaction
on conjunctive errors was found only when participants were told they were inferior to the
coactor. Conversely, when participants were told they were superior, they performed as in the
alone condition.

These results are interpreted here as a removal of the positive impact of coaction in

downward social comparison, due to a decrease in attentional focusing. However, a plausible
alternative interpretation could be that the lower conjunctive error rate in the upward social
comparison condition is not due to attentional focusing, but rather to participants "trying
harder," supplying more effort, following a possible representation of the upward social
comparison manipulation in terms of a negative performance feedback. The disconfirmation of
this alternative interpretation would then require a direct comparison of mere coaction, upward
social comparison, and downward social comparison, which was absent in Experiment 1.
Experiment 2 was designed to enable this comparison.

Experiment 2
Method

Sample: Thirty-two students were randomly distributed over the three conditions (mere
coaction, upward social comparison, and downward social comparison).

Materials and procedure: Materials and procedure were the same as in Experiment 1, with

two exceptions. First, all participants performed under coaction conditions. Second, the social
comparison feedback was more precise. Thus, in both upward social comparison and downward
social comparison conditions, bogus scores appeared directly on their computer screens.
Participants were attributed 65% of correct responses, while the coactor's score was presented as
80% under upward social comparison, and 50% under downward social comparison.
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Results and Discussion

Error rate: Since all participants were in coaction, both upward social comparison and mere
coaction conditions should elicit a lower conjunctive error rate than downward social
comparison. As in Experiment 1, we tested our prediction with two contrasts.

The planned comparison then opposed the downward social comparison condition to the
upward social comparison and mere coaction conditions. This test was significant,

F(1,29) =5.89, p = .022. Moreover, the second contrast showed no difference between the
upward social comparison and mere coaction conditions F(1,29) < 1. A higher conjunctive error
rate was found only in the downward social comparison condition. The same analyses have been
conducted on the rate of non-conjunctive errors, but did not reveal any significant effects.

In sum, when all participants were in coaction, only the downward social comparison condition
induced a higher conjunctive error rate. It therefore seems reasonable to conclude that the results
in Experiment 1 were due to a lowered performance in downward social comparison rather than
to a positive impact of upward social comparison.

General Discussion

Both studies supported an attentional view of social facilitation-inhibition. Indeed, it was shown
that mere coaction can enhance attentional focusing and thereby reduce illusory conjunctions. It
is worth noting that reporting a significant social facilitation of performance accuracy is far from
trivial in the social facilitation-inhibition literature. Bond and Titus' meta-analysis indeed
revealed that social facilitation of accuracy is far more difficult to find than social impairment
(of both speed and accuracy), and social facilitation of speed of response. It then seems that

an attentional approach may highlight conditions under which coaction can improve speed
performance (i.e., when peripheral cues slow down response time, as in the Stroop task) as well
as accuracy (i.e., when attentional focusing on central cues can reduce errors, as in the present
task). The next step in demonstrating the relevance of this attentional approach will be to show
that coaction can both reduce accuracy and increase speed of response when there is a wide
array of relevant cues.

Moreover, Experiment 1 suggested, and Experiment 2 confirmed, that the positive impact of
mere coaction could be removed by reassuring respondents as to the favorability of the
comparison, as when respondents think that they are superior to the coactor. These results argue
for the relevance of integrating distraction-conflict, and social comparison theories. Indeed, it
appeared that when the drive upward is satisfied, as in downward social comparison, comparison
is less problematic and less distracting, leading to the loss of the positive impact of coaction.
This integration opens new avenues for the study of moderating and mediating role of social
comparison in coaction.

In addition to providing evidence for an attentional view of social facilitation-inhibition, these
results, like those reported by Huguet et al., question Zajonc's explanation of coaction effects.
Zajonc's theory would predict more conjunctive errors. The results showed the opposite effect.
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Overall, these studies confirm the value of the cross-fertilization® between cognitive and social

(190) psychology. First, the use of a task that relies only upon attentional mechanisms allowed a clear
and unambiguous test of an attentional interpretation of social facilitation-inhibition effects,
ruling out non-attentional explanations such as strategic inhibition. Second, the above results
show that social context can strongly modulate visual processes, even with respect to an effect
recognized to be extremely robust.

7T 1790 - cross-fertilization o6
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Tool Use Affects Perceived Distance,
But Only When You Intend to Use It

J.K. Witt, D.R. Proffitt, and W. Epstein

Introduction

Near space is defined by the extent that can be reached or just slightly beyond. The present
studies were designed to investigate whether the extent of reachability provides a metric' for
perception. Theoretical reasons to believe that it may are suggested by approaches that support a
tight coupling between perception and action. A strong version of perception-action coupling
would imply that our ability to act should directly influence the way we perceive the world. To
examine this possibility, we assessed whether perceived distances in near space were influenced
by providing people with a hand tool that extended the distance that they could reach.

Visual Sensitivities for Reachable Space

Evidence that the brain codes space in terms of reachability can be found in electrophysiology
studies. Iriki, Tanaka, and Iwamura demonstrated that monkeys possess visual neurons that code
for reachable space. They found neurons in the intraparietal sulcus (IPS) that fired when a raisin
was presented within the monkeys' arm's reach but not beyond. The monkeys were then taught
to reach with a rake?, which extended their reach. The "reachability” neurons adapted to this
change and responded to raisins that were presented further away but within reach with the rake.
This research suggests that there exist visual neurons that code for what is within reach and that
these neurons adapt to changes in reachability, resulting from tool use.

Research on neglect patients demonstrates behavioral differences between what is within and
beyond near space as well as the ability to remap near space. Neglect patients tend to ignore
the left side of their visual field. When asked to bisect® a line, they bisect only the right half,
resulting in responses far to the right of the true center. A double dissociation between near
and far space has been shown when the bisection of lines in near space is compared with the
bisection of lines in far space. Some patients show neglect only for near lines and not for far
lines, whereas other patients show neglect only for far lines. For patients who showed neglect
in near space only, it has been shown that reaching to far lines with a stick influences their
responses to the far lines. When bisecting far lines with a stick, these patients showed neglect,
indicating that the space had been remapped as near space as a result of using a tool. This
suggests that the behavioral differences observed between space within and beyond reach are
because of the ability to reach and not because of absolute distance.

77N DTN - metric 1
190 - rake 2
msnY - bisect 3
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Experiments in cross-modal* interference also suggest different patterns of behavior to objects
within and beyond reach. Participants were asked to report when and where they felt a tactile’
stimulus on their hand. A distracting light was presented either near or far from their hand.
When the light was close, participants were less accurate and slower to report a tactile stimulus,
but when it was far, accuracy was unaffected by the light. However, when they were given a tool
long enough to reach the far light, the distracting light did interfere with tactile detection. This
finding and those of similar studies demonstrate that near space is remapped with tool use and
that this remapping affects visual attention within this space.

Given these findings, it could be the case that the extent of reachability serves as a perceptual
metric in vision. That is, reaching extent could mark a perceptual discontinuity such that
everything that falls within this range is perceived to be in near space, whereas everything
located beyond this boundary is perceived to be outside of this immediate action space. The
essence of this notion is that reachable targets are perceived as having a quality of "nearness"
that targets beyond this boundary lack. Consequently, targets that cannot be reached without a
tool will appear closer when a tool is held compared with when it is not.

Perceiving the World in Terms of Action

Gibson defined affordances as the utilities® of an object given the action repertoire of the
perceiver. It follows from affordance theory that perceptual judgments are not only determined
by the properties of the environment but also influenced by the perceiver's capabilities.

Proftitt, Bhalla, Gossweiler and Midgett found that one area affected by affordances is
perception of spatial layout. They asked participants to estimate the slope of hills viewed from
the bottom and the top. They found that these estimates were consistent from both vantage
points’ until about 25°. At this slant® angle, hills appear steeper from the top than from the
bottom. One possible explanation for this difference in perception may be the change in the
relative affordances for ascending® and descending!® hills. Tt is biomechanically easier to
maintain balance while ascending a 25° hill than it is to maintain balance while descending it.

Other research has demonstrated that changes in the effort required to complete a given action
affects perception of spatial layout. Participants made estimates of slants from the bottom of
hills. As the effort to ascend the hill increased, by either carrying a heavy load or recovering
from a long run, estimates of slant increased. Perceived distance also increased with effort.
Objects at a distance looked farther when carrying a heavy load compared with carrying no load.
Perceived distance expanded after throwing a heavy ball compared with throwing a light one.
Even though the optical information remained the same in all of these cases, changing the effort
required to walk or throw influenced perceived slant or distance. These findings are consistent
with the idea that we perceive the world in terms of the actions we intend to make.

D»YIN-1 - cross-modal

~

wvIvImn win Yy - tactile
vy - utility

~N N W

V1N NTIP) - vantage point
NV - slant 8

moyY - to ascend 9

N7 - to descend 10



(65)

(70)

(75)

N1712'D92 0MYTN 0'DDPL N1AN 1 NIDINNT NN

Experiment 1: Perceptual Matching

We investigated in Experiment 1 the influence of reachability on perceived distance. We
manipulated reachability by having participants reach either with or without a tool. Perceived
distance was measured with a perceptual matching task. On a horizontal table, two comparison
circles were positioned perpendicular'! to the line between the participants and the targets.
Participants adjusted the distance between the two comparison circles to match the perceived
distance to the target (see Figure 1).

b
—— -
Target
“«— 00— ) <« 00—
Comparison Circle Comparison Circle
a
o Paper Circle
Participant

Figure 1. Perceptual matching task in Experiments 1 and 2. Participants used
a keyboard to move the two comparison circles closer together or farther apart
until they judged the distance between the two comparison circles (b) to be the
same as the distance between the paper circle and the target (a).

Method

Farticipants: Eight University of Virginia students (2 men and 6 women) participated for pay or
for research credit. All gave informed consent.

Apparatus and stimuli: The participants sat in front of a rectangular table onto which stimuli
were projected from a projector pointing downward from the ceiling. The table was uniformly
white so as to minimize landmarks, which could influence distance judgments. There was a
small white paper circle directly in front of the participants. The distances that were judged were
the distances between this circle and the target. Participants matched the distance between the
comparison circles to the distance between the paper circle and the target (see Figure 1). During
half of the experiment, participants held a 39-cm long orchestra conductor's baton'?.

ax% 0N - perpendicular 11
NN NXIN HY V117V - conductor's baton 12
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Procedure and design: On each trial, a small target circle (1 cm in diameter) was projected on
the table beyond reach of the hand but within reach of the baton. Participants reached out and
touched the circle or reached as far as they could when the circle was beyond reach. After 4
seconds, two comparison circles appeared 5 cm on either side of the target circle (see Figure 1).
Participants repositioned the comparison circles by tapping the left- and right-arrow keys on a
keyboard with their nondominant hand. On every trial, participants adjusted the comparison
circles closer together or farther apart until the distance between the comparison circles
appeared to be the same as the distance between the paper circle and the target (see Figure 1).
After positioning the comparison circles, participants hit the Enter key, and all the circles
disappeared. Then they reached to where the target circle had been. After 4 seconds, the next
trial began.

Participants completed four blocks, two pointing with the finger and two pointing with the
baton. One group of participants completed the first two blocks with their finger and then two
blocks with the baton. The other group of participants completed the first two blocks with the
baton and then two blocks with their finger. Each block consisted of 10 trials with targets placed
at different distances. Participants were unaware that they were going to perform the task with
both tool conditions.

Results and Discussion

Tool and distance were included in a repeated measures ANOVA, with the distance between the
two comparison circles as the dependent measure. There was a main effect for distance,

F(9, 137) =31.857, p < .0001, d = 0.677. There was a main effect for tool, F(1, 137) = 55.729,
p <.0001, d = 0.289. Participants perceived targets to be farther away when reaching with their
finger than when reaching with the baton. They perceived targets that were beyond finger reach
as farther than targets within reach holding the baton, even though the targets were in the same
spatial location. When holding the baton, near space expanded, and targets that were remapped
into near space were perceived as being closer. The interaction between tool and distance was
not significant, F(9, 137) =0.938, p > .494.

Experiment 2: Perception Without Action

In Experiment 2, we examined the influence of holding a tool without reaching on the
perception of distance. We define near space as an action space: it is reachable space. This
definition implies that the perceiver must intend to reach to this space; therefore, simply holding
a tool without using it to extend reach should not expand near space. In relevant studies with
monkeys, visual receptive fields did not elongate'* when monkeys did not intend to reach, and
deficits in visual attention were not influenced by distractors near the end of a tool that was just
being held but never manipulated. In order to expand near space, the tool must be used to reach.

oooooo
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Method

Farticipants: Eight University of Virginia students (4 men and 4 women) participated for pay or
for research credit. All gave informed consent.

Apparatus and stimuli: The materials and stimuli were the same as those used in Experiment 1.

Procedure and design: The procedure and target distances were the same as those in Experiment
1, except that participants never reached to the targets. On half the trials, the participants held a
baton, and on the other half of trials they did not. Participants simply watched the target circle
appear without reaching to it. When the comparison circles appeared, they matched the distance
between the comparison circles to the distance to the target. Then, all the circles disappeared
and they waited for the next circle to appear. Participants were not told to do anything with the
baton, nor were they given a reason for holding the baton.

Results and Discussion

We ran a repeated measures ANOVA, with tool and target distance as independent measures, and
the distance between the two comparison circles as the dependent measure. Some participants
did not understand the matching task at first, and these trials were excluded. There was a main
effect for distance, F(9, 150) = 35.588, p < .0001, d = 0.68. However, there was no effect for
tool, F(1, 150) = 1.814, p = 0.18. Near space did not expand when participants only held the
baton but did not reach with it. Consequently, perception of this space was unaffected byholding
a tool.

General Discussion

Perceptual metrics derive'* from optical and oculomotor'® variables and from factors associated
with the perceiver's body and abilities to act. The present experiments demonstrated that the
perceiver's ability to reach to a target location is an instance of an action-based perceptual
metric.

Actions, Affordances and Perception

proposed that perceivers detect the changes in the environment that are a consequence
of their movements. We have extended this notion of perception/action coupling further by
suggesting that: (a) perceived spatial layout is directly influenced by the perceiver’s intended
actions; and (b) the layout is not only influenced by current or anticipated actions, but also by
the perceiver’s ability to act. More specifically, when perceivers anticipate the consequence of
reaching to objects, they see the distance to the objects in a way that is scaled to their ability to
reach.

MY - to derive 14
PYN MYNN Y - oculomotor 15
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In his later work, Gibson put forth a theory that proposed an even tighter link between action
and perception: the theory of affordances. Affordances are the possibilities for action that the
environment provides to a perceiver given the perceiver's action repertoire. Thus, affordances
capture the mutual fit between the environment and the perceiver. For example, only organisms
having the potential to throw will perceive objects in terms of throwability; moreover, only an
object that has the potential to be thrown will be perceived as having this affordance. Therefore,
the affordance of throwing is only available to certain perceivers under certain environmental
environmental conditions. Furthermore, on a given occasion, perceivers will detect only a subset
of the affordances that are available to them. Perceived affordances, in contrast to available
affordances, depend on the perceiver's intentions. If a perceiver intends to throw, then a rock will
be seen as a potential projectile'®; however, if the perceiver intends to break open a nut, then the
rock will be seen as a nutcracker.

Perceiving affordances is finely tuned to the potential for action. Perceivers are sensitive to

the boundaries at which an action is or is not possible. For example, if the height of a chair
increases, then there is a specific point at which the chair does not afford sitting. Perceivers
judged chairs that were within their individual boundary for sitting as being sitable and over this
boundary as being not sitable. Furthermore, perceivers are sensitive to changes in the boundary
of possible actions. Affordances are scaled to the perceiver's body, so manipulating the body
affects the affordances that are available. For example, when participants wore blocks under
their feet, the range of chairs that afforded sitting increased. As the participants adapted to their
increased ability to sit, they judged the taller chairs to be sitable, whereas without the blocks,
they judged these chairs to be not sitable.

Possible Neural Mechanisms: Some Speculations

(160) The neural mechanisms that support the perception of affordances and the perception of spatial

(165)

(170)

layout in terms of affordances are presently unspecified. It is likely, although not necessary,
that the same neural areas are involved in both of these processes. Therefore, it is conceivable
that the neurons in the intraparietal sulcus that code for reaching are responsible for driving the
effect of reachability in the present experiments. Given the parallel findings between our
experiments and experiments, both of which demonstrate an effect of having a

tool but only when there is an intention to use it, these reachability neurons provide a likely
candidate for the neural mechanism of our effect.

If these neurons were part of the mechanism that supports our findings, then this would

have implications for the two visual stream accounts of perception. The neurons that code for
reaching are in the same area that corresponds to the dorsal stream, which is responsible for
visually guided actions, and supports an unconscious perception that codes space in terms of
specific actions such as reaching or grasping. These action-specific spatial codings are then used
to guide specific actions. In contrast, the ventral stream, or the "what" pathway, supports

IMN TN WARY I1DP0ND IWINY - projectile 16
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conscious perception. There is evidence that information from the ventral stream can influence
(175) the dorsal stream. For example, the ventral stream informs the dorsal stream on the proper

handling of objects. However, there is no evidence to date suggesting that the dorsal stream

informs the ventral stream about the properties of the environment. If the neurons that code for

reaching in the intraparietal sulcus are responsible for the conscious perception that targets look

closer when they are within reach, then this may be the first demonstration that the dorsal stream
(180) has an impact on the ventral stream and conscious perception.

33

© © ¢ 0 0 0000 000000000000 00000 00000000000 000000000 000000000000 000000000000 000000 O



34

N1712'D92 0MYTN 0'DDPL N1AN 1 NIDINNT NN

MOHRYN

PON2 DOXRNNN DIPHA NIADN NN DD NHNY HID 9N MPRNNA NIWNT NN NNIY ¥ 29 WY
M2WNN 115N 2 PIVY TYVHY

-5 oy 15-8 mwn .1

DOMIN LPMPNA FTN NIN AP ANV NDXAN DY INPA DWOWNN DRI TN (1)
DTN 2 HEN) DXOP HEN J9IND IMNI DN 1P AN DTTIPHN NPV (2)
DYNIPHAILPIN DMIPNN MYSNNI PI 2P AN NOON PITIY WON  (3)
D»DOLP1ND NN INY P MON MIPN INIVN NDAN (4)

N9 2NN2 (neglect) TS NNITNA OXPIVN DN DX ,INDN DIOY PPONY WON 27-16 mMwn .2
7PLN2 IMN NN DN ,AON MNYL ININNDD NNTNINTHNNI PN IP MINY Wpan 7153
—_ YMNOSD 0N 9PN XYY 1P 1P MNND Wpan 0N OXY NP0

NYRY PLNA; YPN NRYY (1)
1Y POV ;PP DY (2)
PPN ; OPN NI (3)

PPN IOINT; Opn DY (4)

© © ¢ 0 0 0000 000000000000 00000 00000000000 000000000 000000000000 000000000000 000000 O



72NN 0%
(N”IW DPAIN)

12NN N
(N”IW NPAN)

35

800

11712091 0"'YTHN O'DDPL N1AN

1 DYIN

1 NIDANN7 N1'Na

L

400 -t -
200 -

800

NN NYD

P NN

7 OVIN

PN NN

600 —
400
200

NN NI

1P NN

" P N

[ ] 5pn nowvim

235-28 MMV IINN DONINND DIVT NNOND DIRND DDOYININ ION .3
N DV
800

.z 600 +----------- BN e

aq

g & 400 - --- -- --

o2

& 200 - - -

0 : ‘
NN NDD 2P N PN NN
) DPVIN
800

_Z 600—+- [ ---------------

a4

g & 400 - -

a2

& 200-f- -

0 : ‘
NN NDD 219 N 707 N

PN NOY
N DV (1)
10vIN (2)
YOwIn  (3)
TOVIN (4)

-V YLD DX YWHTAD TYN 35-8 MM DNHXINN DMMOND PN

YIN DPNNIN 1NN NYIVIN reachability Noron
oY) DPNNMNN DXTTN DY PASYN TIPANN DY YaWN 117PI DIMIN ANINMD DY WTNN MN9N

VP NNSPN

ANINN DY YTNN NN 12Y JAIND 11N T MDTII PN MM NPDIVIINY NPPOP NPDIVIIN
ND9NN NN DN PN
DY DNDN NDXANY DOXINKN DPNIN DXINN 112 DRI reachability O T7IPNN 0NN
NMINY MNYAN

(1)
(2)

(3)

(4)

© © ¢ 0 0 0000 000000000000 00000 00000000000 000000000 000000000000 000000000000 000000 O



N1712'D92 0MYTN 0'DDPL N1AN 1 NIDINNT NN

DMYNIN DXOPMIIND MY D NT ONY DIPNIN NV DOVPMIIN NYIIN PTI) N0 DX PN .5
LDYOPOIND TIWA DR 1IN DWIND T HYOND I2YN - DINIAN DMV T DY PNINA

®
®
©)
®

@

79992 N92200 NN ,2-0 1 VPPN PA DIMN PNV MYIND ,NININ MIYOIN N ,42-36 MNY 295

T wNY 9aYn

AR\ 2!

3-5 2 VPN P2 PNININ PP NI (1)

3-5 2 VPPN P PNID MY NI (2)

3-2 2 VPPN PA PN NTHI NI (3)

0NN DT INID Y [ 3-5 2 VPPN P PNINNN JOP NI OX NYTY PR (4)

-V YLD DX PIND T (52-46 M) Proffitt et al. Y »ONN NN DOWNN MNNVD 2IAND .6

DHTIP MOIND YT-HY DIANIYN DONDON DVIPY (1)

DONN HY PN NNLN DIYOVIN DONDON DVIVY  (2)

MNY VAN MTMPIA DNPHY DDTIN MPNN PNDWANT NIWNN (3)
NIDONT PYTN NN NN DOYNP NDIADN MMOND  (4)

DN, DN DY NN M WYY DMIDNN DY 120 )N viwin L7

DNN FPINIVIDD MNXNVNNIN DY DTTHN GPIN 5 PYIN IMNI YIDWN DX DIDNINN 9NN (1)
7292

PIY MIYAND D)2 AN GPIN 5 NN INOYN Y932 MLDLVLON MPLNN D (2)
confound

1210 NN DNTH NN NI I OMNNNN GPIND 5 NDN2 WYIN DX POLPN NI D NIV (3)
NPYIL NPINIVID

1973199 TN VIOV DY MIDOTINDT 5 P3PV NNWYIY DIWN MNIAND 9D (4)

36

© © ¢ 0 0 0000 000000000000 00000 00000000000 000000000 000000000000 000000000000 000000 O



37

N1712'D92 0MYTN 0'DDPL N1AN 1 NIDINNT NN

NYNIN NDNT MINSIN 29D POINIDIN PN T DY DAN PNIN NINY 7PN MNP YW Iviny nNnn - .8
MNIND - NWN IPT IPNI ININ PN PTIN 1Y MO MNIND 2WIN TNN 71PONI P (102-94 mnw)
OpPHNN DN VWV PTIN 1Y

-Y M98 NDNN MNXIN NOND

Y920 PN LPON DY INPP DY INY 51T I HPNN ROY NANNIP DY v (1)

NI DIWN HPND NOWIN ONIN DY NINN P INY DM DIN y-i DX OY NN DTPY - (2)
D35 PN VPN

TPXPNIVIN RN NOY DIV TIRD MDIT PP y-i PN DY DNPN DY TIND MTp) - (3)
npPNN

NPNN MIPNIVIN NYIAPNN NOY DIWND TIND DT P> DNPNONDY  (4)

21995 NOW YVIONT DXIPINT .INNDNN NOLH NN AN KD DPTINN NNOY NI 122-121 mva .9
DN DYTYSN NIDNY NMNY A0 .MIAN-IX NN DNAY DXTYNA IOX DOPTL) DY DININ NN
W NPIN PN VPN DIAPY NN

0P MYLN DMWY ; TN (1)

NVP ONYINR-PIAN DDTAND ; IPTN (2)

YOP PTY YXINNN DOTYSN 1900 5 NPVPN (3)
N7 DYTYSN DNV 5 IdVPN (4)

© © ¢ 0 0 0000 000000000000 00000 00000000000 000000000 000000000000 000000000000 000000 O



38

11712091 0"'YTHN O'DDPL N1AN

1 NIDANN7 N1'Na

YNV DYPTAIN IPN NPAINN NOW NXIAPI DPN NPNNY N8P - MNP YN IPTA) TWNin 9pnna .10
VNIND AN 7 MR PNINT DNNAD NNNY VPN DY IPNIN DN TIVNY WPINN MXIAPN

TN IR IN IPNN DX VWD XINYI NNN DY PNIND DX TIN PT23 DI .OpNn NNRYI PI VPIPIIND

TN DPN NOLWIN RID DNN DY (DPNn KOO N¥IIIPI)

Y2)D YOPI DXININNT OMIDNN MY WIAPHNY MNXIND MNT IPNN IVIAPNIY DMINHINIY NN
TUNNN PN MNIIN DN INDD DIDIWINTN DON DN MINVND

2 DYVIN N D'VID
S ~
a . 2
cC ~ C
~ So ~
g > g
a S a
[») ~ o)
~
| | | |
\ \ \ \
nLVIN NYH nowiINa noOWIN NYD nowviNa
1 YWD ) DVYN

Q Q
C C
cC C
~ ~
= a
Q Q
[ el T D

| | | |

\ \ \ \

NOLVIN XYY nowviINa nOYIN NOYD nowvINa
Spn o2
--=-- Opnoy

N OVIN (1)

1 0DvwIn (2)
YOWIN  (3)
ToOwIn  (4)

© © ¢ 0 0 0000 000000000000 00000 00000000000 000000000 000000000000 000000000000 000000 O



N1712'D92 0MYTN 0'DDPL N1AN 1 NIDINNT NN

IINNI NN PAY 61-53 MMWA DININHDD DNIONN P2 MDD PPRTH NP 7D .11
2159-156 m7wa

12200 SY MDANN MNINA MNPY P DTRD DINYPN DN DV MIXDIONN NNYAN 02101 (1)

A NINNT MDD MW DY 7PIDINN YT -HY LPAND DM 0202 (2)

MNPYH NXANY >TI NDADN MNIN NN 1) DTN M1 NIN )0 DNYY TNS YWY DDXYTN 00D (3)
12200 NDana

122070 NDYON DY WAV MIVON PN 1D 12¥NY YDLPMIIN D12 DV INVP NN DDXYTH O (4)

-y NYS8NA 700 (15-9 M) Iriki et al. v 09pnn 180-160 mMw »a Sy .12

(ventral stream) 29011 900NN Yy Wawn (dorsal stream) Y20NTN DWonNn (1)

7252 OYI0DN NWO NPONI TIONXIWONN NDANN (2)

9NN NON DMV Y902 WHNWND NINDN DY 01 vIdIWwn DY DMIANYN 090NN (3)

YD PIASY DIVPMIND DXHNN DMV T AN DINININ DXVPPIIND DIIND DNV (4)
NOND NON DY DPON WIND T

:N9I092 NHYIN DIMWT 1D S YOPN 1710 Yy 13 NOHNY Dy 1Y

Y290IMN DIVDNN IONIY NDIANT DXANYNN DIIDDN MNWA INVD P2 PO yopn .13
171212) DY2190NN NV 2D MININ DYV WX .(dorsal stream) >5DNVTN DIDDNM (ventral stream)

YDNTN JWVONN TNRD ONDN DIPNA DY NNYPN NYNN NI TNNNNDMIY (1)

Y5701 DIVONN TIND DNDN DIPNA NYNAD NNYPN NYNN NN TS NNRD NNNON - (2)

N2XNNN PINND PN ,DPIPNT JMN NN DIRINND DONIDN DN NN NIWNOXN VI MmN TY - (3)
DMWY DYIDDND NTIONN

TPOLNYIAN MIND DMND DDNTN 2IVDNN 1PN ,1PDNNIVN NNNI OONDN Y9I0INN V0NN (4)

39

© © ¢ 0 0 0000 000000000000 00000 00000000000 000000000 000000000000 000000000000 000000 O



N1712'D92 0NV TN O'DDPL N1AN « 1 719DN ANAIT7 N1'N2

3 P99

YOPN AN DX MPNA 10-1 MORY . PINRY MORYN DY DY) 1Y PNV INIPD YOP IN INIP

MNINNN DDMINN PON .PNNDDAN MNINNA OHYI YT> DY ,YOPN NMIAND G0N M INN 12-11 MONY

ey

(&)

(10)

s)

(20)

(25)

STMYN 1PHNNHI MO N
:(2007) Psychoanalytic psychology TyDn NN Dy ©DDIAN OOV YOPin

Death and Annihilation Anxieties' in Anorexia Nervosa, Bulimia,
and Self-Mutilation”

S.K. Farber, C.C. Jackson, J.K. Tabin, and E. Bachar

Self-starvation, bingeing® and purging, and self-mutilation comprise a triad of associated
perverse self-harm syndromes that are also associated with trauma and, like other perversions,
are resistant to treatment. Each syndrome alone is potentially life threatening, with anorexia
nervosa having the highest mortality* rate of any psychiatric disorder. In combination, patients'
potential for death, either as a result of the medical consequences of their behavior or of suicide,
is even greater.

Despite the potential for death inherent in these syndromes, patients who have them often
present a remarkably disturbing lack of anxiety about their own life-threatening behavior.
Nonetheless, they present a morbid preoccupation with or overt anxiety about death and an
unspoken anxiety about annihilation. It may take the form of a fear of losing one's sense of self
or of being engulfed’, abandoned, devoured, penetrated, or mutilated and may be experienced as
an overwhelming terror of falling into a terrible black hole. Developmentally, chronic childhood
dissociation® in response to annihilation anxiety interferes with the development of signal
anxiety, which arises in anticipation of danger to alert the individual that danger is near

and should be attended to. Signal anxiety and the ability to anticipate danger are ego functions
that are sorely deficient in these patients.

Numerous references have been found in the historical literature to anxiety about and
preoccupation with death in anorexia nervosa as an underlying theme in its etiology’. In spite of
that, only recently has more attention been given to disturbed death ideation in anorexic
individuals. Annihilation anxiety has received systematic attention from Marvin Hurvich and
colleagues, whose research has suggested the following: Annihilation anxiety is found in
patients with very compromised® ego functioning who are notoriously poor at affect tolerance; it
is found in patients with eating disorders and other psychosomatic symptoms; and it is related to
the advent’ of dissociative defenses and is a frequent correlate and consequence of psychic
trauma. In fact, Hurvich has found annihilation anxiety to be central to the development and
maintenance of severe psychopathology.
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Link between Anorexic, Bulimic, and Self-Mutilating Symptoms

Anorexia often takes the form of a bingeing-purging or bulimic type of anorexia that has been
correlated with a fatal outcome. Furthermore, severe bulimic behavior is very strongly correlated
with self-mutilation. How can we understand this remarkably strong correlation? Farber
compared a group of patients with bulimic behavior who also mutilated themselves severely
with a group with bulimic behavior who self-mutilated mildly or not at all. Both the bulimic and
self-mutilating behaviors seemed to serve several physical self-regulatory functions as well as
regulation of affect states and states of consciousness. Both served very similar self-medicating
functions in terminating dysphoric affects, moods, and dissociative states, which can explain the
common phenomenon of symptom substitution, in which after the bulimic behavior stops or
decreases, self-mutilation will often crop up in its place. The more chronic the bulimic behavior
was, the more likely it was to predict the development of severe self-mutilation, suggesting that
there is an addictive, even transformational relationship between purging and self-mutilating
behaviors.

Anorexic, bulimic, and self-mutilating behaviors, fueled by preoccupation with death, lack of
signal anxiety, and dissociation, are a potentially lethal mix that becomes even more lethal when
a significant depression and impulsiveness are added. As the patient feels him- or herself sucked
into the magnetic pull of a black hole from which he or she cannot emerge, whether the patient's
intent is suicidal becomes irrelevant. The destructive behavior is physically directed at his or her
body, in an excited, perverse addiction to near death in which there is a felt need to know and
have the satisfaction of seeing oneself being destroyed.

Anxiety, Death Anxiety and Annihilation Anxiety

Self-starvation, bingeing and purging, and self-mutilation are psychosomatic symptoms,
produced or maintained by disturbed attachments and a disturbed mind-body relationship. Such
patients may have anxiety attacks, often experienced as fear of losing control and of dying.

Anxiety has evolved to promote survival. The level of anxiety corresponds to the degree and
type of danger threat, and so when an individual engages in potentially life-threatening behavior,
it is adaptive to feel signal anxiety, which serves as a cue to curtail'® that behavior. It is
maladaptive to feel annihilation anxiety in this situation, since annihilation anxiety is a feeling
of helplessness and powerlessness that occurs when the person is faced with real or perceived
danger.

Maternal Death Wishes and Dissociation

Because even normal adolescents tend to score high on the Dissociative Experience Scale,
dissociation is a factor in making puberty the typical time of onset of eating disorders and
self-mutilation. These behaviors result in the adolescent's short circuiting'! the key
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developmental tasks of adolescence, namely further separation and individuation and
development of a sexual self.

Unspoken family messages play a role. For a child to navigate the separation-individuation
processes of adolescence may mean the symbolic death of the family, but not to grow up means
the child's own death as an individual. When the child receives a message from a parent that life
would be better if he or she did not exist, this induces overwhelming annihilation anxiety and
fear of being alone. The fear of being utterly and completely alone may induce self-injurious,
anorexic, or bulimic behavior, attachment behaviors meant to bring the child's attachment
figures closer and thus reduce the child's anxiety.

Mothers imprint their emotional responses in their infants' maturing brain structures during the
first two years of life. When a seemingly "good mother" harbors disturbing murderous
obsessional thoughts toward the child, this is a precursor'? for dissociative symptomatology in
the child. That is, the mother's dissociated murderous wishes are transmitted to the child, who
knows without words that the mother wishes that he or she were dead. The child becomes very
adept® at dissociating, and comes to enact the mother's wishes, extinguishing him- or herself
physically and emotionally and developing a false self. The child behaves as a selfless human
being who serves the needs of the parents, feeling self-guilt at promoting his or her own
interests. Increasingly, the child longs for death and may become a sacrificial offering to the
family.

Marya, an only child, received murderous wishes from her mother. As her weight dropped from
82 to 52 pounds, she was fascinated to see how far she could go. "I was not testing the limits of
the human body — which implies a certain respect for those limits — so much as I was wondering
what it would be like to break through them. I wanted to see what was on the other side". She
was fascinated with death and played with its exciting possibilities. The dark place of her mind
merged in her memory with the dark womb of church. She carved a small cross into her thigh
with a nail, feeling erotically energized. How had it happened that she came to play with death?
She knew she was conceived'* by accident, leading her mother to lock herself in her bedroom
and cry for three weeks. She knew that she was not what her parents wanted; her father wanted a
child who would adore him and make him feel needed, while her mother wanted a miniature
self-sufficient adult with no needs. Marya grew up chronically anxious, as if some dark
threatening thing was always looming. The thing was her mother's wish that she did not exist.
She remembered a certain facial expression her mother made when Marya made her needs
known. She called it the bug zapper face, "as if by looking at me, she could zap me into
disappearance. Tzzzt".
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Dissociated Psyche and Soma'

Dissociated states have been linked with self-starvation, bulimic behavior, self-injurious
behavior, and reduced serotonergic functioning. Research has found that deficient levels of
serotonin underlay and facilitated both self-mutilating and eating disordered behavior. It is
thought that self-harm behavior results in an oversecretion'® of serotonin that produces the
immediate desired self-medicating effect (pleasure), but also results in an ultimate depletion'” of
serotonin (pain) that triggers the impulse toward self-harm, leading to an addictive circular
cycle.

Defining dissociation in only psychological terms, as is customary, blinds us to the fact that
many patients have chronic physical or somatic difficulties that are actually dissociative, not
only dissociating thought from affect, but also dissociating psyche from soma. Both eating-
disordered and self-mutilating behaviors represent the somatoform dissociation often manifested
by traumatized individuals, particularly those who have experienced threat to their body's
integrity, such as physical or sexual abuse or medical trauma. Individuals with bulimia were
found to experience subliminal abandonment threats that in turn triggered dissociative states that
preceded the bulimic behaviors. A dissociative state may precede anorexia, stemming directly
from a history of childhood trauma; however, self-starvation may also perpetuate'® dissociative
trance states. Somatoform dissociation seems to be central to self-mutilation as well, either
promoting or terminating dissociative states.

Dissociation compartmentalizes' and separates both psychological and somatic aspects of
traumatic experience, making this vertical split the most destructive factor in this
psychopathology. It facilitates a break with reality without the patient's actually being psychotic.
When psyche is dissociated from soma, it can blunt painful sensation, an analgesic? effect that
can promote even riskier self-harm. In fact, dissociation of psyche from soma, the end result of
prolonged necessity in infancy to control traumatic dysregulation of affect, seems to be at the
heart of eating problems, self-mutilation, and other psychosomatic illness.

Unresolved Grief and Pathological Mourning

How do children whose live mothers are emotionally dead to them mourn the loss of the mother
they never had? This seems to have been the situation of many self-harmers who, since
childhood, continue to experience a terrible unarticulated loss that presents as chronic
depression.

Issues of loss and unresolved mourning are common phenomena in Holocaust survivors and
their families that tend to be dissociated and relived without conscious awareness. These
survivors and their families often present with somatic symptoms or illnesses that speak of their
experiences while their voices are silent. The survivors responded to the unfolding of normal
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separation-individuation processes in their adolescent children as if they were terrible losses.
These processes evoked the fantasy that "without you I will die — I have no separate life". This
fantasy has some basis in reality because when parents and children physically separated during
the Holocaust, this often meant that death would follow.

By means of a complex intergenerational transmission of trauma, anorexia flourished in some
second- and third-generation survivors, who felt emotionally dead and carried existential guilt
for having survived. Second-generation survivors often experienced guilt about their own
existence, handing it down to the third generation, and some granddaughters identified with
their grandmothers, reenacting on their own bodies the experience of starvation. Mourning could
occur only when issues of the Holocaust and survivor guilt were explored, and then these
symptoms would become comprehensible and meaningful.

When individuals have experienced the death of a significant person who died in an emaciated?!
state, whether it be from anorexia or cancer or another illness, they may identify with the lost
object and thus take on the person's physical characteristics by starving themselves. Their
emaciated bodies bear their self guilt, a pervasive sense of discomfort for simply being or
existing.
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