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Over the past fifteen years, the behavioral high-risk paradigm 
las become a major methodology in the study of schizophrenia. This 
-esearch strategy identifies individuals considered to be at risk for 
schizophrenia and then examines their similarity to schizophrenics 
Jsing performance based measures or observational techniques. Much 
~f this research has involved the Chapmans· scales of psychosis 
proneness, a battery of self report inventories that identifies 
individuals with schizotypic signs. Meehl (1962) and others have 
hypothesized that the presence of these signs (e.g., physical 
anhedonia - a reduced ability to experience pleasurable sensations) is 
indicative of a neurophysiological predisposition to develop a 
sct'1~~p.p.h'7~n~s di$prder:, Two a~v.a.nt.ag~s.. t;o studyi.rJg·. t!"'ese h~_gh_-risk ......J 

pri~ulaiion~-~re th~~ 'confa~nds ~hich are ofte~ i~ex~ricably . - . 
intertwined with major psychiatric illnesses (e.g., medication side 
effects, consequences of long term institutionalization) can be 
avoided, and the individuals studied (usually college students) are at 
or near the age of greatest risk for developing the full syndrome, 
thus facilitating the validation or invalidation of these procedures 
through follow up studies. 

Past researc h has consistentl y found simi lari tie's between high 
scorers on the Chapmans· psychosis proneness scales and ­
sc.h~zo·phr~ni~s·ofI . Tpe$~ simi.l.~rities· ha~~ includ~p p.syc.hQptiysiql09.icpl· 
'abnormalities, deviant psychQlogical test resu'lts, -behavioral' 
abnormalities, and unusual perceptual experiences (Chapman & Chapman, 
1985; Edell & Chapman, 1979; Raulin, Van Slyke & Rourke, 1983; Simons 
& Katkin, 1985). Until recently, a curious finding from the psychosis 
proneness (schizotypy) literature was unexplored, namely that high 
scorers on the Physical Anhedonia scale (Chapman, Chapman, & Raulin, 
1976) often did not show patterns of performance similar to high 
scorers on other schizotypy scales: Depending on the task used, 
anhedonics, another schizotypic group, or both might appear deviant 
(e.g., Simons, 1982). Out of a recognition that anhedonics might 
represent a distinct subgroup of psychosis prone individuals, efforts 
have been made to see if this schizotypic heterogeneity parallels a 
heterogeneity within the fully developed schizophrenic syndrome. In 
particular, it is thought that high scorers on the Physical Anhedonia 
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scale may be continuous with and/or similar to a group of 
schizophrenics characterized by a poor premorbid history and a 
predominance of negative symptoms such as flat affect, anhedonia, 
poverty of speech, and social withdrawal. 

The two stUdies described here assess the extent to which high 
scorers on the Physical Anhedonia scale resemble schizophrenics with a 
poor premorbid history and a predominance of negative symptoms. 
Because poor premorbid schizophrenics have demonstrated a perceptual 
organization deficit while good premorbids have not (e.g., Knight, 
Elliot, & Freedman, 1985), these two stUdies looked at whether high 
scorers on the Physical Anhedonia scale would also demonstrate such a 
deficit while different schizotypic and control groups would not. A 
perceptual organization deficit refers to an impairment at an early 
stage in information processing where a figure-ground distinction is 
made and elements are formed into groups, in this way becoming more 
distinct units of information for later, analytic, processing (Place & 
Gilmore, 1980). Manifestations of a deficit at this stage among 
schizophrenics have included an unresponsivity to grouping of elements 
in a numerosity task (Place & Gilmore, 1980), a reduced ability to 
segregate irrelevant from relevant material in briefly presented 
visual displays (Cox & Leventhal, 1978), and a heightened 
vulnerability to patterned masks in a backward masking study (Knight, 
Elliot, & Freedman, 1985). Anhedonics have previously been found to 
be the only schizotypic group to show deficits which are theoretically 
consistent with a perceptual organization deficit, including deficits 
in orienting and other aspects of stimulus significance evaluation 
~~.g.fl"rS~.mo.~s,. 198f).~ . .t~ontr~.~\~~'1g ~.j.th. t.h~ a~qve fj.r:'d~ng~, t:l!?w~.ver.,·.: 
are results from a preliminary investigation from this laboratory 
(Silverstein, Raulin, Pomerantz & Patrey, 1988) in which anhedonics 
were found to have' intact perceptual organization abilities. The two 
studies described here are further attempts, through alternative 
methodologies, to assess the intactness of the perceptual organization 
abilities of anhedonics. 

STUDY 1 

.... ·=The' p.rocedur:e. used was t~ken"frpm l<ahneinan's '(1973)' des~r-ipti'on 

of the visuat suf~i~ effe~t~! In this task, subje~ts view brijf 
tachistoscopic presentations of either a six-digit series or a six­
digit series followed by zeroes or some other suffix (e.g., 476392000; 
see Figure 1). The subject's task is to report the first six digits 
on each presentation. 

Successful performance (in the suffix conditions) depends on the 
ability to isolate the suffix as a separate perceptual group. The 
ability to perform this initial segregation of the stimulus field is 
considered to involve a preattentive grouping process (Cox & 
Leventhal, 1978; Kahneman, 1973). By comparing error rates across the 
suffix conditions and in these conditions relative to the no-suffix 
condition, a sensitive assessment of perceptual organization abilities 
can be gained. 

Past research with this paradigm has demonstrated that (1) 
normals· performance varies as a function of the ease with which 
relevant and irrelevant stimuli can be perceptually grouped (Kahneman, 
1973) and (2) chronic nonparanoid schizophrenics (essentially a poor 
premorbid group) perform significantly worse than controls when the 
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visual suffix is present (Cox & Leventhal, 1978). Thus, the 
demonstration ofa perceptual organization deficit among the anhedonic 
group would provide evidence of a continuity between this group and 
poor premorbid schizophrenics. 

Predictions of this study were as follows: (1) For the 
anhedonics, there would be a direct relationship between the size of 
the suffix and the decrease in performance relative to the no-suffix 
condition. Here it was assumed that if anhedonics lack intact 
preattentive proceses and thus cannot isolate the six digits as a 
group distinct from the suffix, then as suffix size increases there 
would be greater interference with recall. (2) For the other groups, 
performance relative to the no-suffix condition would depend not on 
the size of the suffix, but on the ease with which it can be isolated 
as a distinct perceptual group (e.g., large but ea~ily grouped 
suffixes should lead to levels of performance close to the no-suffix 
condi tion) • 

Subjects in Study 2 also completed Street's (1931) Gestalt 
Completion Test. This procedure consists of fifteen slides of 
fragmented and incomplete figures (see Figure 2). Successful­
performance on this task depends on the ability to achieve closure in 
a perceptual field, an ability that is theoretically related to the 
types of deficits under investigation. In addition, poor performance 
on this and similar tasks has been found to correlate with reduced 
right relative to left-hemisphere brain activity and with right­
hemisphere brain damage (Hilgard, 1979; Lansdell, 1970). This is 
significant in light of evidence suggesting that both anhedonia and 
a. perceptual organi~ati.oJ:l deficit are linked .to dysfunctiopal right 
hemi"s'phe'ric' processes {Venables, '1984).' This' brJ:ef me~sur'e' thus' ' 
explores a theoretically relevant area. 

Method 

Subjects 

Subjects were males and females in Introductory Psychology 
courses who received course credit for participation in this study. 
tOUr' gro~ps, were formed' comp.ri~in·g: individuals ~ho·eitber:-: '(1) ''Score,d 
at least 2 standard deviat'ions abov'e the mean on the Physical 
Anhedonia Scale (~=12); (2) scored at least 2 standard deviations 
above the mean on either the Perceptual Aberration Scale 
(Chapman, Chapman, & Raulin, 1978) or the Magical Ideation Scale 
(Eckblad & Chapman, 1983; ~=16; these scales are routinely 
combined or interchanged for research purposes due to a high 
interscale correlation); (3) scored above 21 (moderate . 
depression) on the Beck Depression Inventory (Beck, 1978; ~=13); 

or (4) met none of the above criteria. 

Stimuli 

The six conditions of stimuli are as shown in Figure 1. Each 
condition consisted of twenty character strings, creating a total of 
120 stimuli. 

Each string was taken from a random number table, with the added 
provisions that (1): a 0 never appeared in the first six positions; 
(2) .no number was repeated within anyone character string; and (3) no 

character string was repeated in anyone condition or in any other
 
condition.
 

Stimuli were printed on a laser printer (Helvetica Type, 14 
point) and enlarged 146X. The character strings were then centered 
and mounted on 4 x 6 inch white tachistoscope cards. The six digit 
strings measured 1.6 cm across and 3.5 mm high. In the condition with 
the smallest suffix (e.g., a single 0, Condition 2) the entire 
character string measured 1.8 cm across. Where the suffix was largest 
(3 groups of 3 zeroes, Condition 4) the string measured 2.4 cm across 
and 1 cm high at the suffix. 

Procedure 

Stimuli were presented on a Gerbrands 3-field tachistoscope 
(model T3-A). Each stimulus presentation consisted of a fixation 
point exposed for 150 msec, followed by a character string for 150 
msec, and then a blank field for 150 msec. Each character string was 
viewed at a distance of 79 cm. Stimuli in the no-suffix condition 
subtended visual angles of 1.15 degrees horizontally and .23 ~egrees 

vertically. The largest stimuli (i.e., in condition 4) sub tended 
visual angles of 1.84 degrees horizontally and .69 degrees vertically 
(i.e., .69 degrees vertically at the suffix, .23 degrees at the b 
digit string). The luminance of the white portion of the stimulus 
cards was 43.1 cd/m~ and of the black ink was 6.8 cd/m~ 

After each presentation, subjects recorded the numbers they had
 
seen by filling in a string of six blank spaces (e.g., )
 
on.a response form. Responses were scored as correct only if both
 

. number" and p·os·it.'ion 'matched" the"st'im~lus; . Sep'a"ra'te' total's' wer'e . 
calculated for percentage correct in the fifth position and in the 
sixth position. Subjects were instructed to record the first six 
digits they saw on each presentation and were encouraged to guess if 
not sure of the response. Subjects were shown examples of stimuli in 
the six conditions before beginning. 

'One random sequence of 120 card presentations was derived and was 
used for all subjects. Within this sequence, no more than two stimuli 
from anyone condition ever o~curred consecutively. The first 18. 
ex-posur~s .( 3 'from, t!'ach c;ohdi tion)~ w~re c.onsidered· pr~ctice.:, and the 
next ·102 exposures (17 "from eacti condi tion) were scored. ,. 

"At the completion of the visual suffix task, subjects were given 
Street·s Gestalt Completion Test. Subjects were told that a series of 
slides would be shown one at a time, each for twenty seconds. They 
were instructed to look at each one and to try to determine the object 
that is depicted. Since the first few plates are quite easy, it was 
not expected that any~subject would have trouble with these 
directions. At the completion of this measure, subjects were given a 
feedback sheet and thanked for their participation in the stUdy. 

Results 

A three-way analysis of variance (group by position by condition)
 
with repeated measures on the last two factors was performed. The
 
main effect of group was not significant indicating that the groups
 
did not differ on their overall percentage of correct responses.
 
There was a significant main effect of position ([(1,53)=54.08,
 
~<.001) as well as of condition (E(5,265)=42.68, ~<.001). The
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condition by position interaction effect was also significant 
(~(5,265)=44.32, ~<.001): position 6 was associated with a higher rate 
of correct responses in Conditions 1, 4, 5, and 6, while position 5 
was associated with a higher rate of correct responses in Conditions 
2 and 3. The crucial test of the perceptual organization deficit 
hypothesis, that of the group by condition interaction, was not 
significant. The group by position interaction and the group by 
condition by position interaction also were not significant. These 
data indicate that anhedonics and the other three groups performed 
similarly on the visual suffix procedure. Analyses of the main effect 
of condition suggested that the performance of all groups was 
characterized by intact preattentive processing (see Figure 3). 

Analyses of the intercondition differences in the fifth position 
revealed 5 significant pairwise differences (all beyond the .003 level 
set by the Bonferroni correction). Condition 2 was associated with 
fewer correct responses than either Condition 1, 3, 4, 5, or 6. All 
of these data are consistent with intact preattentive processing for 
all groups, since the suffix in Condition 2 was the most difficult to 
isolate into a perceptual group distinct from the six digit string. 

Analyses of the intercondition differences in the sixth position 
revealed numerous statistically significant differences. Condition 1 
was associated with more correct responses than Conditions 2 and 3 
(~s<.OOl), and to a lesser extent, Conditions 4, 5, and 6 (~s 
of .024, .017, and .046 respectively; all of these are above the 

Sonferroni LSD corrected level of .003). Condition 2 was associated 
with fewer correct responses than Conditions 1 (as noted above), 3, 4, 
5" ~nd 6 (all 2.s <. 001). .Sim~lar I y, c;ond,i,t~on ~ was ~ssocia ted wj ~h 
'few'e'r c·or'rect. r'esporises "than' C-on'di trons' 4'" 5 ~ and '6: . G:lven the lack 
of group differences previously mentioned, these data are further 
evidence of intact preattentive processing in this subject sample. 
Conditions 2 and 3, those with the least separable suffixes, were 
associated with the poorest performance. It should be noted that the 
greater number of statistically significant pairwise comparisons in 
the sixth position (relative to the fifth) is evidence of an increased 
vulnerability to interference effects in that part of the stimulus 
closest to the suffix. This finding is consistent with earlier work 
,if' ~his ·are'a. (e.g., Kahneman,. ~~73) •. ' . ' ' .., .... , '. ',: 

A one-way. analysis of variance was carried out on·the number,oi 
correct responses (by group) on Street's Gestalt Completion Test. 
While the anhedonics achieved the lowest score on this measure, a 
finding consistent with a perceptual organization deficit in this 
group, the group differences were small and were not statistically 
significant (see Table 1). Intercondition difference scores yielded 
no significant correlations with Gestalt Completion Test scores. 

There were no main effects of sex in any of the analyses, nor 
were there any significant interactions between se~ of subject and 
other. variables. 

Overall, all groups performed similarly on both the visual suffix 
task and the Gestalt Completion Test. These ddta suggest that high 
scorers on the Physical Anhedonia Scale have intact perceptual 
organization/preattentive processing abilities. 
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Discussion 

The results 01 this study support earlier findings
 
(Silverstein, Raulin, Pomerantz, & Patrey, 1988) which point to
 
the intactness of the early visual information processing
 
abilities of anhedonics. On the visual suffix task, anhedonics
 
performed like the subjects from the original Kahneman and
 
Neisser (Kahneman, 1973) study. Similarly, their performance did
 
not resemble that of the schizophrenics from the Cox and
 
Leventhal study which used the same procedure. At this point, it
 
must be assumed that, if a perceptual organization deficit exists
 
among anhedonics, (1) it is not pervasive, and (2) it is limited
 
to certain types of information and/or certain conditions. One
 
condition that merits investigation is a right-left distinction
 
in visual hemifield presentation of stimuli. As there is some
 
evidence that the perceptual organization deficit in poor
 
premorbid schizophrenics is associated with a right hemisphere
 
dysfunction (Venables, 1984), it might be expected that this
 
deficit would be most pronounced, or most easily detected, when
 
stimuli are initially processed by this hemisphere (i.e, in a
 
left hemifield presentation condition). This possibility will be
 
investigated in the ne~t stUdy.
 

A final issue relevant to the visual suffix study involves the 
generally low scores on the Gestalt Completion Test (sample mean=b.5 
out of a possible 15). Given that several of the initial items are 
fairly easy, these low scores suggest the possibility of a floor 
.ef~ect~, T~is i~ ~s~ec1ally important: in this C4se sin~e ~~e anhedonic 
grou'p" s compar:ati~e~ly' low 's'core" on tiii.s me'asure is 't'h~ only' evi'dence, ' 
albeit slight, that is suggestive of a perceptual organization deficit 
in this group. It is unlikely, however, that the only manifestation 
of a perceptual deficit would be found on a measure that is less­
purely perceptual than the visual suffix task and the grouping 
task used in the Silverstein et ale (1988) study. A partial 
resolution to this question is provided in StUdy 3, where 
performance on a task involving the processing of gestalts is the 
dependent variable. 

STUDY'· 2 .' 

This study was a further assessment of the percept~al
 
organization abilities of individuals with the trait of physical
 

I	 anhedonia. The hypothesis guiding this experiment was that anhedonics 
would not demonstrate the configural superiority effect (Pomerantz, 
1986; Pomerantz, Pristach, & Carson, in press; Pomerantz, Sager, & 
Stoever, 1977) to the same extent as nonanhedonics. 

The configural superiority effect has been simply and 
convincingly demonstrated using parentheses patterns (Pomerantz, 
Sager, & Stoever, 1977). In a typical experiment, subjects 
participate in two discrimination conditions. In one, subjects must 
discriminate (e.g., in a choice reaction time paradigm) between the 
stimuli II (" and II) II. In the other, the choice is between" « •• and 
11)(". In this second condition, only the left parenthesis is relevant 
for the discrimination task, the one on the right is always the same. 
In essence then, the discrimination' required in both conditions is 
identical. Research ~as demonstrated, however, that the second 

l 
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discrimination is easier than the first. This is because the addition 
of the ext~a element in Condition 2 leads to the processing of each 
parentheses pair as a single configuration rather than as two adjacent 
parentheses.

In order to achieve the pattern of performance just described, 
the ability to organize elements in a perceptual field into unified 
wholes must be intact. There is convincing evidence that among poor 
premorbid schizophrenics this type of processing is deficient. It has 
been hypothesized that this dysfunction "could create a fragmented 
perceptual field, where individual elements are processed separately 
rather than as parts of cohesive wholes and the direction of attention 
is not focused" (Knight, 1984, p. 121). Such a hypothesis is 
consistent with some schizophrenics' reports of attentional 
difficulties and seeing faces as collections of parts (Arieti, 
1974; Chapman & Chapman, 1973). One could predict from this that 
with certain sChizophrenics, performance on this discrimination task 
would not reveal a configural superiority effect. In other words, if 
the ability to process the parentheses pairs as single configurations 
is not intact, then the condition with two parentheses should·be 
equally, if not more, difficult than the condition with single 
parentheses. 

The predicted results with individuals with severely deficient 
perceptual organization abilities are clear. In this study, however, 
the subject sample was not composed of schizophrenics, but rather, of 
college students who are hypothetically psychosis prone. Thus, it was 
considered doubtful that such a complete reversal of the norm would 
o,cc~r. Instead" if a ,perceptual"organi,zation deficit, exists, to any, ' 
degree' among arihedoriic,' individuals; ,'this 'should' be r'eve'aled '1.n' 'il 
performance difference between the single and paired parentheses 
conditions that is smaller than that demonstrated ,by control subjects. 

A reaction time (RT) task was used to investigate this 
hypothesis. The task consisted of three conditions. The first 
condition involved discriminating between "(" and ")". The second 
condition involved discriminating between "«" and ")(". Here, the 
right parentheses act as a noninformative context, i.e., the right 
hand elem~nt is· the same for both and by itself prov~des no 
in'for-mation ttlilt' ,could 'aid in ,the discrimination task'. The, ' 
di-sc'rimination {n the thi'rd 'cond'i'tion i's t1etwee;' .... (- II' ·and .....,....... ,As'in
 
condition two, the right hand element (in this case a parenthesis 
rotated 90 degreeS) provides no useful information for the 
discrimination of the essential elements "(II and ")". Past research 
has demonstrated, however, that this discrimination is more difficult 
than the one with single parentheses (i.e., Condition 1; Pomerantz, 
1986). While the reason for this is not clear, one hypothesis is as 
follows: In Condition 2, the addition of the extra element leads to 
the production of emergent features (configurations) that (1) conform 
more closely to the basic or primitive feature detectors of the visual 
system than do the stimuli in Condition 1, (2) are different for each 
element [i.e., "( (II' vs. ") ("] and, thus, (3)",;subsequently produce 
faster discrimination times in Condition 2 than 1. In Condition 3, 
however, it is believed that the emergent feature that is produced is 
the same for both elements. In. order to discriminate between the two 
patterns then, attention must be redirected to only the left element. 
The extra time it takes to do this, as opposed to being able to 
respond to the more salient gestalt/configural properties of the 
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stimul i t is what is responsible for the longer reaction times in , 
Condition 3 with normal subjects (Pomerantz, 1986). It is also 
possible that in Condition 3, rotating the right parenthesis destroys 
the configuration (i.e., no configuration is produced) and leaves the 
subject with having to contend with extra "noise" in the process of 
responding. 

As noted above, it was predicted in this study that the 
difference between Conditions 2 and 1 would be smaller for anhedonics 
than for the other three groups. An additional hypothesis was that 
the difference between Conditions 3 and 1 would also be smaller for 
the anhedonics; this is what would be expected if normals' 
difficulties in Condition 3 are due to an initial processing of 
emergent features or configural qualities, i.e., if anhedonics' showed 
a lessened responsivity to configural properties, this would lead to a 
heightened tendency to initially attend to individual elements. A 
final hypothesis was as follows: To the extent that the additional 
element in Condition 2 does not facilitate performance but merely acts 
as noise for the anhedonics, the difference between Conitions 2 and 3 
should be smaller for this group. 

In a further effort to investigate the possibility that a 
perceptual organization deficit is the product of a right hemisphere 
dysfunction, this study employed a controlled procedure for 
presentation of stimuli to the right and left visual hemifields. If a 
right hemisphere dysfunction is present, an anhedonic perceptual 
organization deficit should be most apparent in the left hemifield 
condition, i.e., when the stimuli are initially processed by the right 

.,hemisphere ~here preatt~ntive processing of gestalts is thought to be 
"lot.iiized~' , This paradig'm "al s'o" allowed rfdr' an' !nvestigatio", ~ot" '·the', 

left-hemisphere overactivation hypothesis in schizophrenia/schizotypy 
in that an anhedonic superiority relative to controls for processing 
spatial information in the left hemisphere would be easily 
identifiable: This would reveal itself as larger inter-condition 
differences - a greater configural superiority effect - for the 
anhedonics in the right hemifield condition. 

Subjects in this ~tudy also completed the Trailmaking Test 
(Reitan, 1955). This test consists of two forms. On Form A, subjects 

.. mu~t c:of)ne(:.t. c~,:,c le.s wi.ttl '1 ine~, a~.cord·i"og to ~h~. nu("bers' i ..n the 
circl~s. On Form a, 'the sequence is'One of aJternating Mumb.rs and 
letters: l-A-2-B-3-C, etc. This test is commonly used as a screening 
instrument for neuropsychological dysfunction, especially for frontal 
lobe impairment. It was included in this study to determine of 
anhedonics show any evidence of the "lowered processing capacity" 
and/or neuropsychological dysfunction that has been found among 
schizophrenics and that has been found to correlate with negative 
symptoms (Cornblatt, Lenzenweger, Dworkin, & Erlenmeyer-Kimling, 1985; 
Nuechterlein & Dawson, 1984). 

Method 

Subjects 

The same selection procedures were used as in Study 1. Group 
composition was as follows: physical anhedonia (~=17); perceptual 
aberration-magical ideation (~=18); .depressed (~=16); controls (~=17). 
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; t i mu 1 i 

Stimuli are as shown in Figure 4. 
In IBM XT computer and displayed on a 

model 5A18N dual trace amplifier and 
Jase/amplifier. 

)r-ocedure 

Before beginning the experiment, 
the six stimuli and were familiarized 

All stimuli were generated by 
Tektronix 5110 oscilloscope with 

a model 5810 time 

subjects were shown examples of 
with the three discrimination 

:onditions. For all stimulus presentations (practice and real) 
subjects responded using a response box where (in each condition) each 
~f the two buttons corresponded to one stimulus. 

Each subject completed six trial blocks, with one block 
containing each condition once. Each condition consisted of 40 
stimulus presentations, 20 of each stimulus. In addition, each 
stimulus was presented five times at one of four locations relative to 
the fixation point (upper right, lower right, lower left, upper left). 
This use of positional uncertainty was incorporated into the design to 
explore possible cerebral lateralization correlates of perceptual 
organization; the upper lower distinction was used to ensure that 
hemifield presentation (left vs. right) accounted for more of the 
variance than reading order (upper vs. lower). 

Although this was a reaction-time experiment, each stimulus was 
displayed for only 150 milliseconds. This brief presentation time 
prevented the ,data fro~ be~ng. i~fluenced ~y subjects· volitional eye
'mov~in~n'ts•. ' ",' ' , ". ., ..... ,.. ",I ,~~': . '..:.".. • , .' " .: ' ., 

There was one random order of stimulus presentations that was 
used for each trial block (i.e., one order of 120 [3 x 40] 
presentations of left vs. right parentheses discriminations). The one 
exception to pure randomization was the provision that no stimulus 
could be presented more than four times in a row. Positional 
uncertainty was randomized within each condition (i.e., each 
presentation of forty stimuli). The combination of these two 
randomization procedures, in addition to the tw6 i stimuli (and the 
s,~'{~U~Lts-ouito,n'-assignments)' ct:'4'nging ev.ery, tor:-t"f p.r'e:senta.tion~.,~ ~a6 
used to make'cer~ain that subjects would:not b~ ~bl~ to predict which 
of the two stimuli in any condition would appear or where it would 
appear. The order of trials within blocks was balanced across 
subjects by the use of a 3 x 3 Latin Square design. 

The keying of response box buttons to stimuli was counterbalanced 
across subjects. This was done to equalize any stimulus-response 
compatibility effects which might have been present given the 
directional nature of the stimuli used. 

The first block for each subject was treated as practice. Thus 
the data for each subject consisted of responses from five blocks of 
three conditions of 40 stimulus presentations each (total=600 
responses). Furthermore, each button press was associated with five 
items of data: (1) the stimulus that was presented; (2) the quadrant 
of presentation; (3) if the response was an error; (4) the reaction 
time (RT) in milliseconds; and (~) the button that was pressed (left 
or right). 
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Results 

Reaction time ~, 

A four-way analysis of variance (group by sex by block by 
condition) with repeated measures on the last two factors was 
performed. There was a significant main effect of block 
(E(4,240)=18.53, ~<.001) which reflected subjects· increased speed as 
they became more familiar with the task. The main effect of condition 
was also significant (E(2,120)=21.08, ~<.001). When the data were 
collapsed across groups, Condition 1 (single parentheses) was 
associated with the fastest reaction times followed by Condition 2 
(normally oriented pairs) and then Condition 3 (misoriented pairs). 
This result merits further comment and will be explored further in the 
discussion. The main effect of group was not significant, indicating 
that the four groups did;not differ in their overall reaction times. 
The main effect of sex was also not significant. A four-way analysis 
of variance (group by sex by condition by position) with repeated 
measures on the last two factors revealed a significant main effect of 
position: [(3,180)=4.16, 2<.008. Subsequent comparisons revealed that 
this effect was created by RTs in Position 4 (upper left) being 
significantly longer than RTs in Positions 1 (upper right), 2 (lower 
right), or 3 (lower left). No other quadrants differed significantly 
in their associated reaction times. No significant interactions 
between block and the other variables were found (see Figure 5). 

The critical test of the hypothesis, that of the group by
 
condition interaction, was not significant. The group by sex by
 

".	 c;.ond~ti!-J.n.,i.~~~ra,ct~C?r'\ ':'las .~~s~ ."10;~" ~~~ni.:.i.cant,. ine:ti~a~i,ng ..that ~!:'~" 
lack of a group by'con~ition 1nteract10n was not'confounded by sex 
differences. The following interactions also were not significant: 
group by position, group by sex by position, and group by sex by 
condition by position. These data suggest that all groups performed 
similarly across conditions. The results are also consistent with the 
other study in that they do not support the idea of a perceptual 
organization deficit among anhedonics. Before this conclusion was 
accepted here, however, the speed-accuracy trade-off was 
explored. This was important since, despite the lack of ~T 

di ffe'r'ences. among groups , .. tHere ·remaineq ~t"e possibi.l i t'y . that 
annedonics·, performance might have been ·inferior" in the sense of 
having an increased rate of errors across conditions. 

Err:or .csk ~ 

Analyses of the error rate data, however, did not support this 
idea. An initial two-way analysis of variance (block by condition) 
with repeated measures on both factors revealed nonsignificant main 
effects of both block and condition. This indicates that, although 
reaction times improved over blocks and differed across conditions, 
error rates remained generally unchanged throughout subjects· 
performances. A four-way analysis of variance (group by sex by block 
by condition) with repeated measures on the last two factors revealed 
no significant main effects of group or sex. The group by sex, group 
by block, and group by sex by block interactions were also 
nonsignificant. The critical test for the differential speed-accuracy Ii 

trade-off hypothesis was the group by condition interaction. This J 

fell far short of statistical significance. 
sex by condition interaction and the group 

Similarly, the group by 
by sex by block by 

I 
I 

I 
i 
I 
t 



• • •••• • 

Preattentive processing 11	 Preattentive processing 12 

condition interaction also were not significant. Thus, the idea ,that 
an anhedonic performance inferiority might have been revealed in a 
higher error rate (despite equivalent RTs) was not supported by the 
data. 

Neuropsychological data 
There were no statistically significant group differences on 

either form of the Trailmaking Test (see Table 2). 

Discussion 

The results of this study provide further evidence for the 
intactness of the perceptual organization abilities of high scorers on 
the Physical Anhedonia Scale. Across all three conditions in the 
reaction time task, anhedonics performed similarly to the three 
control groups. Moreover, subsequent analyses revealed that this 
finding was not confounded by sex differences, practice effects, or 
quadrant of stimulus presentation, i.e., these factors affected all 
groups equally. Given that no evidence of a cognitive deficit emerged 
among anhedonics, it is not surprising that the group by position 
interaction effect was not statistically significant. It is clear 
from other research, however, that anhedonics do show performance 
impairments on some measures of cognitive functioning. Thus, the 
question of cortical mapping of these functional impairments should 
remain open. Further investigation into this area awaits 
clarification of the nature of the cognitive deficits in psychosis 
pr.one ind,i:vid~a,ls. .".. .' 

"	 . An' app~r·eritiY'·parado~ii:~I· findin:g· f~C;;ri- t"his ·s·t·udY w~s t.hai·:the' 
single parentheses discrimination was easier (i.e., it was associated 
with faster reaction times) than that between the normally driented 
parentheses pairs. This finding is in direct contrast to the findings 
of Pomerantz et ale (1977); in both a reaction time study similar to 
the one used here and an oddity task they found strong configural 
superiority effects. Several factors can account for the differences 
between these earlier results and the ones obtained here. First, in 
the Pomerantz et ale study, subjects responde~by moving a single 
t.el~p·horie·:sWi·t~h· ~i the;'· bacRwards or.'. for:-wards., ··il ·sY~J:em c~o~en to. 
'reduce stimurus-response compa'·tibili,ty .effects.· IR the present ~tudy, 

a counterbalancing of stimulus-button assignments was used both across 
trial blocks for each subject and across subjects. It is possible, 
however, that since the response buttons were adjacent to each other 
(i.e., one on the left and one on the right), S-R compatibility 
effects arose in the single parentheses condition which were so strong 
thay they overrode a counterbalancing effect. In other words, despite 
the changing of stimulus-button assignments across conditions, it is 
possible that an "S-R compatibility template" was quickly developed 
for subjects in the single parentheses condition. Support for this 
comes from unpublished data from this laboratory where, in a previous 
study with normals comparing single and double parentheses patterns 
and using the same equipment, superiority of the single parentheses 
condition was found. The less robust findings of context effects in 
single discrimination RT procedures also supports the idea that the 
stronger findings obtained in oddity tasks reflect the superiority of 

,	 texture perception over form perception. Specifically, it may be 
that for certain sets of stimuli, it is easier to detect subtle 

differences in a stimulus field than it is to respond on the basis of 
a single form alone. 

It is of additional interest that, despite ~he lack of a group by 
condition interact10n, the anhedonia group was the only group for whom 
the normally oriented parentheses condition was associated with faster 
times than the single parentheses condition. There is no readily 
apparent explanation for this and, given that it was not 
statistically significant, it may have been a chance finding. 
Replication of this result would add further weight weight to its 
significance. 

For all groups, the normally oriented parentheses condition was 
associated with faster reaction times than the misoriented condition. 
This supports the idea of intact perceptual organization across all 
groups. While the discrimination was the same in both conditions (a 
left vs. a right parenthesis), the addition of a normally oriented 
parenthesis led to the processing of these pairs as single 
configurations; however, in the misoriented condition, no· configuration 
or possibly a configuration that was not useful for the discrimination 
was formed. 

The equivalence of the anhedonics and the other groups on the 
Trailmaking Test suggests that there were no group differences in 
attention, concentration, and sequencing abilities. Scores for all 
groups were well within the normal range and revealed no evidence of 
neuropsychological dysfunction. 

Overall then, the results of this study are consistent with a
 
preliminary investigation (Silverstein et al., 1988) which
 
suggested that anhedoni~s have intact perceptual organiz~t~on
 
a b iIi t i E!S ......: ... ".' ' # • • '. -: ." ,: ,,,' \. ... ". .. : .'. • ' • 

GENERAL DISCUSSION 

When one looks at the results of these two studies in the context 
of other research on information processing in psychosis prone 
individuals, two conclusions immediately emerge. One is that 
anhedonics do demonstrate cognitive deficits that are found in 
schizophrenics and that in some cases are shared by no other 
diagnostic: grou.p. A $econ,d conclusion i~ that anhedonic5,do not,. 

. ~·ppear: .to· 'havct" t.he pe':ceRtua~ ,organiz.ati·on def ici·t that' has ·been fc;lind . 
, a'mong a 'subgroup of schizophrenics with a poor premorbid history. 

These conclusions raise several important questions. namely (1) What 
is the nature of the information processing dysfunction in these 
schizophrenics? and (2) What is the nature of the dysfunction among 
these hypothetically psychosis prone individuals? Efforts to answer 
these questions will help clarify the difference between being "at 
risk" and being schizophrenic, and in doing so, say something about 
the meaning of, process of, or correlates of decompensation. 

The issue in need of clarification is that psychosis prone 
individuals share certain information processing deficits with 
schizophrenics but not others, i.e., not a perceptual organization 
deficit. What makes this even more interesting is that anhedonics and 
poor premorbid schizophrenics have performed similarly on several 
measures, such as aspects of the orienting response. These results 
are thought to reflect a dysfunction at an early stage of information 
processing which is consistent witn a perceptual organization deficit. 
The lack of a perceptual organization deficit among anhedonics thus 
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likely mediated through either lowered tonic levels or greatersuggests that a preattentive processing deficit is an aspect of either 
fluctuations in moment-to-moment arousal, and may ultimately be achronic psychotic disorganization or a severely impaired attentional 
manifestation of aobrain stem dysfunction. Some of the difficultiessystem. 
related to dysfunctional orienting, such as an impairment in theIf this is the case, then the similarities that have been 

identified between anhedonics and poor premorbids may reflect a more ability to updata and/or maintain templates (i.e., cortical neuronal 
models of the environment) would appear to reflect frontal lobegeneral reduction in information processing capacity. For example,
 
dysfunction; attention to detail, planning, sequencing, and the
both the deficits in orienting, as well as the findings of reduced 
maintenance of attention are all thought to be mediated by frontalamplitude of evoked potentials in other paradigms (e.g., Josiassen et 

al., 1985) among anhedonics, could be due to a number of factors: (1) lobe activity. Interestingly, it may be the case that the differences 
between anhedonics and perceptual aberrators reflect a greater degreeA preparatory set in which the stimuli presented are not treated as
 
of frontal impairment in the former group. Support for this
being highly significant (this is especially relevant to the orienting 
comes from a growing body of literature linking deficit symptoms suchstudies with anhedonics in which slides of human nudes were used as
 
as anhedonia with dorsolateral prefrontal cortex dysfunction and
stimuli); (2) Less inhibition of other cognitive activity; (3) Less 
Parkinson's disease (a condition in which hypofrontality and reducedfocused attention or (4) Less anticipatory mobilization of capacity 
dopaminergic activity - a condition speculated to exist in negative(see Kahneman, 1973). Furthermore, deficits in eye tracking, and to a 
symptom schizophrenia - have been found; e.g., Bowen, Kamienny, Burns,lesser extent in span of apprehension and backward masking paradigms, 
& Yahr, 1975; Weinberger, 1987). In sum, although still largelycan be seen as a result of an impaired ability to sustainoattention, a
 
within the realm of speculation, there is some reason to believe that
dysfunction related to numbers 2 and 3 above. Thus, while both
 
the cognitive deficits shared by schizophrenics and schizotyp~s may
anhedonics and schizophrenics may share a common dysfunction in 
reflect disturbed mechanisms of arousal and attention maintenance, aattentional allocation, a perceptual organization deficit may be a 
situation that may be the result of brain stem and frontal lobelater, or more severe, manifestation of this disturbance, which 

appears only in states where the mechanisms for controlling attention ,dysfunctions. The area where the groups differ is in preattentive
 
are so impaired that even basic (pre)attentional processes, such as
 processing. This suggests that poor premorbid schizophrenics may be
 
perceptual organization, are no longer intact. This idea of a characterized by a nondominant parietal lobe dysfunction which is not
 
quantitative as well as a qualitative difference is supported by the shared by schizotypes (see Venables, 1984, for evidence linking a
 
data of Josiassen et ale (1985), who found reduced amplitude of 'perceptual organization deficit to right parietal dysfunction). 
somatosenso~y evoked potentials among both anhedonics and . . ~ ~equenc::e .of tt:'e" effe~t~: "o.f thi$ d~~~u':l~"to~on m~~.ht be as 
sc-,;°izophreni'cs "tiut· imp~iof~d °per"~fma"',ceo °in theo. sch·i.tophreoni"c Qroup foi low'S": (1) ~e5s ·figure-ground segregatioOn or fiftering. ·o"f" frreleovarif

0 0 •• 

material; (2) Attentional resources thus being allocated to a greater 
One danger in explaining results such as eye tracking and than normal amount of stimuli; (3) Less efficient (i.e., often
 

orienting dysfunctions as being due to reduced processing capacity or incomplete) processing of most material, inclUding the formation of
 
an impaired ability to sustain attention is that these concepts are
 

only. 

unstable neuronal models or templates; (4) Shifting mental sets or
 
somewhat vague. In addi.tion, using several different constructs to attentional foci, thus further leading to interruptions in processing
 
explain different data sets is far from an ideal state of parsimony.
 as well as to subjectively experienced intrusions of extraneous
 
This is important given that Knight (1984) has argued that his
 thoughts or other stimuli; and (5) A general vulnerability to
 
perceptual organization deficit hypothesis can account for
 I cognitive ~isorganization. It can be. seen how this sequence could 

. sehi. zPRhr.enic.s:.o J:)erforman~e d,ef i-ci ts in a nl:lmber of parad igms oino of~~do t~ a ~ta~~ of redu~ed p~oces.ing.capa~ity,·i.e.", ;the seve~e 
addition to those" inv·olvi:ng perceptuai oorgan-izat.ion/preatfen.t~v·e disru~tion in ccignltive integrity resu1ts in a low degre•.of cognit1ve 
processing, including backward masking, span of apprehension, and efficiency. In sum, while both schizophrenics and schizotypes share
 
partial report (a measure of iconic memory). He pointed out that, in
 certain attentional deficits that are consistent with brain stem and
 
the absence of his hypothesis, different explanations must be offered
 frontal lobe dysfunctions, poor premorbid schizophrenics may be
 
to account for each set of these results. While the parsimonious
 further characterized by a nondominant parietal dysfunction, which
 
nature of the perceptual organization deficit hypothesis in
 creates a further disruption in cognitive integrity through the 

breakdown of preattentional mechanisms.schizophrenia research must be recognized, such "neatness" of 
theoretical fit may not yet be possible or accurate as far as the 
schizotypy literature is concerned. Specifically, if it cannot be 
demonstrated that schizotypes demonstrate a perceptual organization References
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Figure 1 
Figure 3 

Graphed'results of visual suffix data 

Visual Suffix Study Stimuli 
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Mean number correct by group on Street·s Gestalt Completion Test 

Sixth Position G.1:.mm 
~ Standard deviatioD 
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Table 1 
Fiture 3 (contd.) 

Ge5t~lt Completion Test results 
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Figure '* Figure 5 

Parenthese~ discriminations 
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Table 2 

Tr8ilmakin~ ~ results Lin seconds) ~~ 

~A ~B. 

Anhedonia 20.06 46.47
 
Per-Mag 20.83 42.11
 
Depressed 19.00 49.81
 
Control 18.17 39.71
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