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Impairments in basic cognitive processes such as attention
and working memory are commonly observed in people with
schizophrenia and are predictive of long-term outcome. In
this review, we describe a new theory—the hyperfocusing
hypothesis—which provides a unified account of many
aspects of impaired cognition in schizophrenia. This hy-
pothesis proposes that schizophrenia involves an abnor-
mally narrow but intense focusing of processing resources.
This hyperfocusing impairs the ability of people with schiz-
ophrenia to distribute attention among multiple locations,
decreases the number of representations that can simul-
taneously be maintained in working memory, and causes
attention to be abnormally captured by irrelevant inputs
that share features with active representations. Evidence
supporting the hyperfocusing hypothesis comes from a
variety of laboratory tasks and from both behavioral and
electrophysiological measures of processing. In many of
these tasks, people with schizophrenia exhibit supranormal
effects of task manipulations, which cannot be explained
by a generalized cognitive deficit or by nonspecific factors
such as reduced motivation or poor task comprehension.
In addition, the degree of hyperfocusing in these tasks is
often correlated with the degree of impairment in measures
of broad cognitive function, which are known to be related
to long-term outcome. Thus, the mechanisms underlying
hyperfocusing may be a good target for new treatments
targeting cognitive deficits in schizophrenia.

Key words.: attention/working memory/useful field of
view/attentional capture/ERPs, fMRI

Overview

Although the most distinctive symptoms of schizophrenia
are hallucinations, delusions, and thought disorder (posi-
tive symptoms), this disorder also involves impairments in
basic cognitive processes such as attention and memory.!-
The degree of cognitive impairment is actually a better

predictor of long-term outcome in people with schizo-
phrenia (PSZ) than are positive symptoms.*> However,
current treatments mainly address the positive symptoms
and have minimal impact on cognitive deficits.® Thus,
progress in understanding the nature of the cognitive
impairments is vitally important for developing new
treatments that can impact long-term functional out-
come in schizophrenia. In this paper, we describe a new
hypothesis that attempts to provide a unified account of
multiple aspects of impaired cognition in PSZ and may
provide a new target for treatment development.

This new hypothesis states that schizophrenia involves
an aberrant hyperfocusing of processing resources on a
small number of representations. In other words, even
when the task requires perceiving or remembering mul-
tiple objects or locations, PSZ tend to focus intensely but
narrowly. Because the ability to simultaneously main-
tain or process multiple representations is important in
a broad range of cognitive tasks and for everyday life
functioning, this hypothesis can explain why PSZ exhibit
impaired performance across multiple domains. For ex-
ample, hyperfocusing can explain deficits in tasks that
require maintaining multiple representations in working
memory (WM) or that require distributing attention
broadly across multiple sensory inputs.

Hyperfocusing is often observed in spatial contexts:
PSZ tend to focus attention on a narrow spatial region even
when the task encourages them to process a broad spatial
area. However, hyperfocusing can also occur in the con-
text of nonspatial information, such as representations of
color and form. Moreover, hyperfocusing affects not just
attention but also WM: If cognitive processing resources
are focused more intensely but on a smaller number of
representations, this can explain the common finding of
reduced WM storage capacity in PSZ.”?

There are typically many ways to explain impaired
performance on a given task, but the hyperfocusing hy-
pothesis also predicts supranormal effects in certain
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experimental paradigms. For example, PSZ focus their
attention more narrowly than healthy control subjects
(HCS) on the center of gaze in some situations, leading to
enhanced filtering of peripheral distractors.!®!! This sort
of supranormal performance is very difficult to explain in
terms of nonspecific factors such as reduced motivation
and poor task comprehension.

Although PSZ may exhibit supranormal focusing of
attention under some circumstances, this does not mean
that PSZ will always outperform HCS at narrow fo-
cusing. We assume that HCS can focus just as narrowly
as PSZ when the task demands it, so the hyperfocusing
hypothesis predicts supranormal focusing in PSZ prima-
rily when narrow focusing is not encouraged by the task.
In other words, both HCS and PSZ are capable of narrow
focusing, but PSZ tend to focus their attention narrowly
even when it is unnecessary or counterproductive.

Before describing the evidence for the hyperfocusing
hypothesis, we would like to make three key points. First,
the hyperfocusing hypothesis appears to be diametrically
opposed to the classic idea of impaired filtering in PSZ."?
However, as discussed in a companion paper,'* much of the
apparent discrepancy reflects differences in terminology
and operationalization. Second, although we posit that
hyperfocusing is a core deficit, it is unlikely to be the only
factor underlying cognitive dysfunction in schizophrenia
and is not intended to explain all cognitive deficits. For ex-
ample, schizophrenia also appears to involve impaired con-
text processing—a deficit in the ability to use information
about the current context, such as a task instruction, to de-
termine the appropriate response to an incoming sensory
input.'*!> Finally, the hyperfocusing hypothesis is some-
what abstract at this formative stage in its development,
and additional research will be needed to refine it, opera-
tionalize it, and link it to specific neurobiological systems.

We now turn to the evidence supporting the
hyperfocusing hypothesis. We begin with studies showing
an impaired ability of PSZ to distribute their processing
across multiple representations. We follow this with more
direct evidence that PSZ tend to focus narrowly but in-
tensely. The paper concludes with some speculations about
the origins and broader consequences of hyperfocusing.

Impaired Performance in Tasks That Require
Processing Multiple Objects

WM Capacity

The number of items that can be concurrently held in
WM-—the storage capacity of WM-—places limits on
cognitive performance across a range of tasks.'®' We
have assessed WM capacity in PSZ and HCS using varia-
tions on the widely used task shown in figure 1A."* Each
trial consists of a sample array containing several to-be-
remembered items, followed by a delay interval and then
a test array. One item may change between the sample
and test arrays, and the participant reports the presence
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or absence of a change (in change detection tasks) or the
location of the change (in change localization tasks).

WM storage capacity in change detection/localization
tasks is strongly correlated with broad measures of cognitive
ability in healthy individuals.*** Several studies have found
that WM capacity in these tasks is reduced in PSZ relative to
HCS, with a large effect size (typically d > 1).8232¢ Moreover,
individuals with greater capacity reduction exhibit greater
overall cognitive impairment.® The hyperfocusing hypothesis
provides a natural explanation for reduced WM capacity in
PSZ: If PSZ focus more intensely on fewer representations,
then the number of items they can hold in WM would be
reduced. Several alternative explanations for the reduced
storage capacity have been ruled out.?**%’

Evidence of more intense focusing by PSZ in the con-
text of WM has been provided by event-related poten-
tial (ERP)" and functional magnetic resonance imaging
(fMRTI)*® studies using variants of the change detection
task. The ERP study took advantage of contralateral
delay activity (CDA), a sustained difference in voltage
over the hemispheres contralateral versus ipsilateral to the
items being maintained in WM that is tightly linked to in-
dividual differences in WM capacity.?*® As illustrated in
figure 1B, each display contained rectangles on one side
and circles on the other, and participants were instructed
to remember the colors of the rectangles and ignore the
circles (or vice versa). When each side contained only 1
item, CDA amplitude was actually greater in PSZ than
in HCS, providing evidence that PSZ were focusing their
WM resources more intensely than HCS on the to-be-
remembered item. However, CDA amplitude was smaller
in PSZ than in HCS when each side contained 3 or 5
items, consistent with lower average WM capacity.

Similar results were observed using fMRI? with a task
like the one in figure 1A. As in prior studies of typical
young adults,**? a region of the posterior parietal cortex
displayed activity that was linearly related to the number
of items actually stored in memory (figure 1C). In this
region, greater activity was observed in PSZ than in HCS
at set size 1, but activity increased less in PSZ than in HCS
as the set size increased (see also Hahn et al*®), similar
to the pattern of prefrontal cortical activation observed
with varying WM control demands.***

Greater neural activity at small set sizes can some-
times be explained as being a secondary consequence of
reduced WM capacity in PSZ,* but this possibility was
ruled out in both the CDA and fMRI studies. For ex-
ample, the CDA effects were present even in subgroups of
PSZ and HCS who were equated for WM capacity. Thus,
these studies show that PSZ focus more intensely than
HCS on single items in WM tasks.

Useful Field of View and Span of Apprehension

If reduced WM capacity in PSZ is caused by
hyperfocusing, then WM capacity reductions should be
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Fig 1. Five experimental paradigms that provide evidence of hyperfocusing in people with schizophrenia (PSZ). (A) Change detection/
localization task used to measure visual working memory capacity.® (B) Contralateral delay activity (CDA) experiment.'® (C) Results
of an fMRI experiment using a change detection task like that shown in (A). The left side shows the region of posterior parietal cortex
in which PSZ and healthy control subjects (HCS) differed in terms of the function relating activity to the number of items stored in
memory, and the right side shows the signal change (relative to baseline) within this region for each set size. (D) Useful field of view
experiment.? Participants report whether the central object is a car or truck and the location of the peripheral object. The timing of a
mask that follows the targets is adjusted to find the 75% accuracy point (the threshold). (E) Spatial cuing experiment in which a central
cue directs attention to between one and 4 potential target locations.”!
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correlated with impairments in measures of the ability
to distribute attention broadly in other tasks. This was
tested in a study that measured both WM capacity and
the useful field of view*¥ (UFOV), a well-validated
measure of the ability to distribute attention across the
visual field that is correlated with real-world outcome
measures, such as automobile driving performance.®®
As illustrated in figure 1D, the critical condition of the
UFOV task requires the participant to discriminate the
shape of a central object and simultaneously localize a
peripheral object. We found that UFOV performance in
this condition was dramatically impaired in PSZ, was
strongly correlated with WM capacity in PSZ but not in
HCS, and statistically accounted for a significant portion
of the shared variance between WM capacity and broad
cognitive functioning in PSZ.%

Similar results were obtained many years ago in a
series of experiments by Cegalis et al,***' who found that
PSZ were impaired at discriminating a central stimulus
and simultaneously detecting and discriminating periph-
eral stimuli. Impairments in the classic span of apprehen-
sion task, which are present for arrays containing large
numbers of items but not for single-item displays, are also
consistent with a deficit in distributing attention among
multiple objects.***

Positive Evidence of Hyperfocusing: Spatial Attention

Performance was impaired in PSZ relative to HCS in the
aforementioned examples, raising the possibility that they
are simply a consequence of generalized impairments
in task comprehension, learning, motivation, etc. We
now turn to studies that provide positive evidence of
hyperfocusing and in many cases provide evidence of
supranormal processing in PSZ. We begin with evidence
of spatial hyperfocusing.

Spatial Cuing, Visual Search, and Image Viewing

Direct evidence for spatial hyperfocusing was provided by
the spatial cuing experiment shown in figure 1E.2! Each
trial began with a central cue that indicated the most
likely location(s) of a subsequent peripheral target stim-
ulus. Healthy individuals focus their attention onto the
cued location when a single location is cued and distribute
their attention broadly when multiple locations are cued,
even when gaze remains fixed at the center of the dis-
play.¥* The hyperfocusing hypothesis predicts that PSZ
will not be impaired at focusing attention onto a single-
cued location (and may even focus more intensely) but
will be impaired at distributing their attention broadly
when all 4 locations are cued. As a result, the benefit of
being cued to a single location (relative to the trials on
which all 4 locations are cued) will be greater in PSZ than
in HCS.
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Indeed, the improvement in target detection latency
and omission errors on l-cued-location relative to
4-cued-locations trials was substantially larger in PSZ
than in HCS. This result has been replicated twice by
Hahn et al,*’*® and a similar pattern was observed by
Spencer et al.¥ The effect persisted when controlling for
overall slowing of response times, suggesting that it is not
secondary to a general reduction in processing resources.
These findings indicate that PSZ are able to focus their at-
tention on a single location but are impaired at allocating
their attention broadly. In a follow-up study,* PSZ dis-
played significantly greater deactivation of the default
mode network than HCS when only 1 location was cued,
consistent with greater resource allocation.

Evidence of spatial hyperfocusing was also provided
by Elahipanah et al® using a task in which participants
searched for a target in a densely packed array. A gaze-
contingent stimulus presentation technique was used to es-
timate the size of the attended region around the currently
fixated object. HCS focused their attention more narrowly
in difficult search tasks and more broadly in easier tasks,
whereas PSZ focused their attention narrowly around the
currently fixated object independently of task difficulty.
In other words, PSZ focused narrowly even when a broad
distribution of attention would have been more efficient.

Analogous results have been found during the scanning
of complex images (eg, faces, geometric shapes, natural
scenes). Across a variety of conditions, PSZ typically ex-
hibit a restricted scanning pattern characterized by a smaller
number of longer-duration fixations and shorter overall
scan paths relative to HCS (see review by Beedie et al’').
Thus, PSZ spend more time examining a given region
(analogous to more intense focusing) but scan less of the
overall image (analogous to a narrower focus of attention).

Hyperfocusing on the Center of Gaze

Evidence for spatial hyperfocusing was also obtained
in the ERP study illustrated in figure 2A, which
demonstrated that PSZ hyperfocus on the center of gaze
and have difficulty attending broadly to the periphery.!’
Participants were instructed to pay attention to the center
of the display in one condition and distribute attention
across 4 peripheral locations in another. A random se-
quence of yellow and blue squares was presented, with
each stimulus appearing either at the center or at one of
the peripheral locations. One color was rare (10%) and
the other was frequent (90%), and the task was to report
the color of the stimulus, but only when it appeared in
the to-be-attended region. The effects of spatial attention
were examined for both early sensory processing (indexed
by the P1 wave) and later cognitive processing (indexed
by the difference in the P3 wave between the rare and fre-
quent stimuli).

Hyperfocusing should cause PSZ to focus their atten-
tion narrowly on the central location when instructed to
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Fig 2. (A) Double oddball paradigm.'® (B) Suppression of sensory-evoked P1 when attention was directed away from a given location.
A larger bar indicates greater suppression (smaller P1 amplitude). (C) P3b probability effect (rare minus frequent) for stimuli in the
ignored region, which indicates the amount of cognitive processing resources devoted to irrelevant stimuli. Here, a larger bar reflects a

failure to suppress processing in the to-be-ignored region.

do so, leading to a suppression of the ERP responses to
stimuli presented at the peripheral locations. However,
when instructed to distribute attention across the 4 pe-
ripheral locations, PSZ should have difficulty suppressing
stimuli presented at the to-be-ignored central location.
This is exactly what was observed. PSZ were able to sup-
press the P1 wave for peripheral stimuli when they were
attending centrally, and this attentional modulation was
significantly greater in PSZ than in HCS (figure 2B).
However, PSZ were unable to suppress the P1 for central
stimuli when the task required attending broadly in the
periphery.

The P3 analyses (figure 2C) focused on the rare-minus-
frequent P3 difference at the to-be-ignored location,
which reflects the degree to which participants allocated
processing resources to irrelevant stimuli. When the
task required attending to the central location, the irrel-
evant peripheral stimuli produced a larger P3 response
in HCS than in PSZ, indicating that PSZ were more ef-
fective than HCS at filtering the peripheral stimuli. By
contrast, when the task required processing the periph-
eral locations, the irrelevant central stimuli produced a
larger P3 response in PSZ than in HCS, indicating that
PSZ were impaired at suppressing the irrelevant central
stimuli when asked to distribute attention broadly in the
periphery.

Evidence that PSZ hyperfocus on the center of gaze
has also been observed using behavioral measures. For
example, Elahipanah et al found that PSZ exhibited no
deficit in detecting targets that were close to the center
of the display in a visual search task, but they were im-
paired for targets that were far from the center. Similarly,
Leonard et al'! used a task in which distractors were
presented at varying distances from a central to-be-
attended location and found a steeper falloff of distrac-
tion in PSZ than in HCS. Finally, PSZ are impaired at
making eye movements away from the current center of
gaze® %% although there may be multiple explanations
for these hypometric saccades, they are at least consistent
with spatial hyperfocusing.

Positive Evidence of Hyperfocusing: Nonspatial
Features

The hypothesis that PSZ focus their attention more in-
tensely and narrowly than HCS is relatively straightfor-
ward to operationalize in the domain of spatial attention.
However, the hyperfocusing hypothesis goes beyond
spatial information, proposing that PSZ focus more in-
tensely on a smaller number of representations, whether
these representations are spatial or nonspatial. In par-
ticular, this hypothesis attempts to explain reduced WM
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capacity in PSZ by proposing that PSZ focus their WM
resources more narrowly than HCS, leading to more in-
tense representations of fewer items. Substantial evidence
shows that PSZ store a smaller number of items in WM
compared to HCS,®*7 but it is more difficult to operation-
alize the idea of greater intensity of representations.

The most direct support for greater intensity of WM
representations in PSZ (operationalized in terms of the
magnitude of neural activity) comes from the studies
described earlier'>?® showing that both ERP and fMRI
activity is greater in PSZ than in HCS when only a single
object must be stored in WM. However, these findings
could instead reflect inefficient fine-tuning of neuronal
microcircuits in PSZ, such that greater neural activity is
needed to maintain a representation in WM. Thus, to es-
tablish the case that WM representations are functionally
more intense in PSZ than in HCS, the next section will
focus on behavioral studies.

Increased Intensity and the Capture of Attention

We have tested the hypothesis of increased intensity in
behavioral paradigms by taking advantage of the au-
tomatic capture of attention by items that match task
representations (attentional templates). For example,
if an individual is looking for red items of a particular
shape in a search task, then attention will be attracted
to red items of other shapes as well.** ® If attentional
template representations are more intense in PSZ than in
HCS, then items that match these representations should
capture attention more strongly in PSZ than in HCS. For
example, PSZ exhibit exaggerated capture of attention by
items that match the current contents of WM.

Figure 3A shows an ERP paradigm that was used to de-
termine whether attentional capture by an item that par-
tially matched an attentional template would be greater
in PSZ than in HCS.%! Each stimulus display contained
a colored disc at fixation along with 2 lateral distractor
discs. Participants were instructed to press a button when
they detected a particular color (eg, red) at central fixa-
tion. One of the lateralized distractors sometimes matched
the attended color, and the other was a neutral color, but
participants were told to ignore all distractors. In typical
college-age participants, the side with the target-colored
distractor briefly captures attention, as indexed by the
N2pc (N2-posterior-contralateral) ERP component, and
this is followed by a period of suppression, as indexed
by the P (distractor positivity) component.®> When we
compared PSZ and matched HCS in this paradigm, we
found that HCS also showed this N2pc-followed-by-
P, pattern, whereas PSZ instead exhibited a large and
long-lasting N2pc component, indicating a strong and
sustained shift of attention to the target-colored dis-
tractor. Moreover, the magnitude of the N2pc effect was
robustly correlated with WM in PSZ, with a stronger cap-
ture of attention (larger N2pc) in PSZ predicting lower
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WM capacity. This is consistent with the hypothesis that
hyperfocusing on an internal task representation is asso-
ciated with reduced WM capacity in PSZ.

An analogous behavioral effect was observed by Mayer
et al.?® As shown in figure 3B, participants searched for a
target of a particular color at 1 of 4 locations surrounding
the fixation point. Prior to the onset of the search array,
a task-irrelevant flanker object was presented adjacent
to 1 of the 4 task-relevant locations, and this flanker
could either match or mismatch the target color. Both
HCS and PSZ were impaired at correctly reporting the
target when the task-irrelevant flanker matched the target
color, but this effect was larger in PSZ than in HCS. The
larger effect in PSZ is consistent with a more intense WM
representation of the target color in PSZ than in HCS,
leading to greater capture by a target-colored distractor.
Moreover, longer-lasting capture of attention was associ-
ated with lower WM capacity.

Another analogous behavioral effect was reported by
Leonard et al'! (figure 3C). A rapid stream of letters was
presented in the center of the display, and participants
were instructed to report the identity of the one letter
presented in a specified color. On a subset of trials, task-
irrelevant flankers were presented shortly before the target,
and one of these flankers sometimes matched the target
color. In both groups, a nonmatching distractor had no
effect, but a matching distractor near the central target
location drew attention away from the target (as has been
observed in healthy young adults®). This distraction effect
was larger in PSZ than in HCS when the flankers were
close to the target, and the drop-off with distance was
sharper in PSZ than in HCS. This result is consistent with
both spatial hyperfocusing—because the spatial drop-off
of the distractor effect was sharper in PSZ than in HCS—
and nonspatial hyperfocusing—because the distraction
produced by target-colored distractors (but not by neutral
distractors) was larger in PSZ than in HCS.

Could the results of the studies shown in figure 3
simply reflect greater distractibility in PSZ than in
HCS? There are 2 lines of evidence against this possi-
bility. First, as reviewed in the companion paper,'* we
have repeatedly failed to find evidence of greater general
distractibility in PSZ relative to HCS (although PSZ ex-
hibit greater distraction than HCS under certain spe-
cific conditions). Second, all 3 of the studies shown in
figure 3 contained conditions in which a nontarget color
was presented, and PSZ exhibited no evidence of being
more distracted than HCS by the nontarget color. That
1s, PSZ exhibited exaggerated distraction only by items
that matched the attentional template. In addition, these
effects cannot be explained by impaired context mainte-
nance or a generalized deficit. For example, if the task re-
quired searching for a red item, and PSZ failed to store or
maintain this task representation, then they should have
exhibited reduced rather than increased capture of atten-
tion by red stimuli.
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Fig 3. Three experimental paradigms in which people with schizophrenia (PSZ) exhibit greater capture of attention to stimuli that
partially match a relevant color. (A) When participants are asked to detect a specified color (eg, red) at fixation, a target-color distractor
at a lateral location elicits an initial shift of attention (indexed by the N2pc component). In healthy control subjects (HCS), this is rapidly
followed by suppression of the target-color distractor (indexed by the P component), but attention remains focused on the target-

color distractor in PSZ.¢! (B) When participants search for an item of a particular color (eg, red), a distractor captures attention when

it matches this color, impairing target discrimination accuracy, and this is exaggerated in PSZ.?¢ (C) When participants monitor a rapid
stream of foveal letters for a target of a particular color (eg, red), a flanker of this color captures attention, especially when the flankers
are close to the target. PSZ show more of this capture than HCS when the flankers are close to the target, but less when the flankers are
farther away.!! Neither group exhibited distraction by a neutral-colored distractor (not shown here).

Possible Origins of Hyperfocusing

Now that we have reviewed the evidence supporting the
hyperfocusing hypothesis, we turn to the more difficult
question of why PSZ hyperfocus. Is hyperfocusing a
cause or a consequence of cognitive impairment? For ex-
ample, a reduction in cognitive resources might lead PSZ
to hyperfocus as a compensatory response. Although
we cannot rule out this possibility, it does not easily ex-
plain why PSZ exhibit more intense focusing and not just
a narrower focusing of processing resources. Moreover,
hyperfocusing can be observed even after controlling for
differences in WM capacity or processing speed (as in the
experiments shown in figures 1B, C, and E).

It is also worth considering whether hyperfocusing is a
side effect of deficits in learning.®*® Learning is certainly
important for optimal performance of cognitive tasks,®
but it is not clear how the specific pattern documented here
(intense but narrow focusing) would result from impaired
learning. Moreover, recent evidence suggests that impaired
reinforcement learning may, in part, be a consequence
rather than a cause of reduced WM capacity in PSZ.5” An
impaired ability to adjust resource allocation according
to task demands®®® could explain the finding of greater
delay period activity in PSZ when a single item must be
held in WM. However, we do not simply find a general
failure to adjust: PSZ seem to be “stuck” with a narrow
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but intense focusing of resources. Thus, the evidence to
date suggests that hyperfocusing is not a secondary conse-
quence of other aspects of impaired cognition.

We can also speculate about the circuit-level neural
abnormalities that might lead to hyperfocusing. Here, we
point to computational neuroscience studies of cortical
microcircuitry’’! that could underlie hyperfocusing. These
studies have shown that the D1 and D2 classes of dopamine
receptors in the prefrontal cortex interact with N-Methyl-
D-aspartate (NMDA) and gamma-Aminobutyric acid
(GABA)-mediated processes to produce 2 competing at-
tractor states: a D1-dominated state with deep basins of
attraction that lead to exaggerated winner-take-all dy-
namics; and a D2-dominated state with shallow basins of
attraction that promote rapid updating of representations.
Optimal cognitive processing requires the ability to flexibly
switch between the D1- and D2-dominated states depending
on current task demands. If PSZ were biased toward the
D1-dominated state, this would lead to a smaller number
of more intense representations. Some evidence suggests
that long-term changes in dopaminergic activity in PSZ lead
to an upregulation of prefrontal D1 receptors.”” However,
other studies suggest an upregulation of D2-related ac-
tivity in PSZ.7>™ This issue is particularly difficult to study
in medicated patients, for whom it is difficult to dissociate
the causes from the consequences of the medications. Note,
however, that we have typically found little or no correlation
between antipsychotic medication dosage and our meas-
ures of hyperfocusing. Because medication effects may be
nonlinear, however, further research research—including
studies of unmedicated patients and the development of
animal models”®—is needed to determine how DIl-and
D2-mediated states operate in PSZ and whether these states
are related to hyperfocusing.

Conclusions

The hyperfocusing hypothesis can explain many aspects of
impaired cognition in PSZ, and it has led to several coun-
terintuitive predictions that have been confirmed, including
several findings of supranormal effects in PSZ. It is easy to
imagine that an inability to distribute attention among mul-
tiple representations could impair cognitive performance in
many natural contexts. For example, hyperfocusing could
lead to impaired ability in real-world perceptual-motor
tasks such as searching for ingredients while making a meal
and in more complex social tasks such as making appraisals
of the self and others.”*”” Hyperfocusing could also operate
at the level of task selection, leading to perseveration and a
limited range of activities.

However, many questions remain unanswered. First, al-
though hyperfocusing can explain a broad set of labora-
tory effects, it is not yet known whether all of these effects
truly reflect a single underlying mechanism. A few studies
have shown that different hyperfocusing-related effects
are correlated,®?*¢™® but a larger-scale effort is needed to
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determine whether hyperfocusing is a unitary factor that
accounts for substantial variance across a broad range of
tasks. A second important issue is whether the degree of
hyperfocusing predicts daily function or long-term out-
come. Third, all of the research described here has focused
on chronic, medicated PSZ, and additional research is
needed to determine whether hyperfocusing is also present
without medications, in unaffected relatives, in the prod-
romal period, or shortly after the onset of psychosis. Finally,
although measures associated with hyperfocusing are typ-
ically correlated with broad cognitive ability, evidence that
measures of hyperfocusing are correlated with measures of
current psychotic symptoms has been rare.!! This may reflect
the fact that the existing hyperfocusing studies have been
conducted in stable, medicated outpatients, or it may indi-
cate that cognitive deficits are a separate group of symptoms
with independent underlying neuropathology. Additional re-
search will be needed to determine whether hyperfocusing is
related to positive symptoms in the absence of medications,
to negative symptoms, or to the onset of psychosis.

If additional research confirms that hyperfocusing is a
unitary factor and underlies multiple aspects of cognitive
impairment in schizophrenia, hyperfocusing will provide a
target for new treatments. Some cognitive training procedures
already focus on increasing the breadth of attention,”’ and
these procedures may prove effective at countering the neg-
ative consequences of hyperfocusing in PSZ. In addition, if
hyperfocusing is related to a D1-dominated cortical state,
this may suggest novel pharmacological approaches.
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