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Is Clinical Insight Associated with Working Memory Components in
Schizophrenia and Schizoaffective Disorder?
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SUMMARY

Objective: Previous studies suggest that the level of clinical insight in schizophrenia patients is related to working memory functions. However, these
studies were not specifically concerned with the components of working memory and had not focused in detail on working memory functions. For
this reason, the current study investigated the relationship between clinical insight and working memory components in patients with schizophrenia
and schizoaffective disorder.

Method: The patient group was evaluated by using the Scale for Assessment of Negative Symptoms, the Scale for Assessment of Positive Symptoms,
and the Scale to Assess Unawareness of Mental Disorder to measure clinical insight. Moreover, all participants underwent a “Situation Awareness”
test in order to measure working memory functions. Based on published data, the first stage of this test was accepted to measure the “visual spatial
sketchpad” component of working memory, and the second stage was accepted to measure the “episodic buffer” (bound information storage) com-
ponent. The functions of these components were measured separately as top-down and bottom-up cognitive processes.

Results: The episodic buffer function (managed by the bottom-up cognitive process) was related with clinical insight. This relationship also contin-
ued after correcting for the effect of positive symptoms on insight. The patients performed worse than the controls in terms of visual spatial sketchpad
function, which was managed by both top-down and bottom-up cognitive processes. The patients performed worse than the controls in terms of
both top-down and bottom-up cognitive processes and visual spatial sketchpad function. Furthermore, the patients were also worse than the controls
in terms of episodic buffer function (managed by top-down cognitive processes).

Conclusion: Clinical insight may be associated with binding function (associated with episodic buffer function) managed by bottom-up cognitive
processes in patients with schizophrenia and schizoaffective disorder. Further studies are necessary to confirm this novel finding.
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INTRODUCTION

need for treacment (David 1990). Reduced insight is associ-

) o o o ated with treatment non-compliance as well as poorer out-
Schizophrenia is a chronic disease that causes significant loss L _ _
. ) .. ) . come and functioning in schizophrenia (Buckley et al. 2007,

of function and courses with positive, negative, and cogni-

tive symptoms. Published data has shown that 50-80% of
schizophrenic patients have decreased insight (Sartorius et al.
1972). Insight is defined as a patient’s awareness of his/her
own illness, symptoms of the illness, effects of the illness, and

Lincoln et al. 2007). For these reasons, it is important to elu-
cidate the underlying mechanisms of reduced insight, which
may lead to the development of new treatment methods that

can be used to improve insight. Both positive and negative
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symptoms as well as impaired cognitive function may be as-
sociated with reduced insight in schizophrenia (De Hert et al.
2009, Ritsner and Blumenkrantz 2007, Stefanopoulou et al.
2009). A meta-analysis by Nair et al. (2014) reported mem-
ory and executive function disorders to be associated with
clinical insight in psychotic patients. Working memory can
be defined as the temporary storage of information and the
active use of information to manipulate behaviors. Although
there have been conflicting published results (Upthegrove et
al. 2002, Simon et al. 2009), studies have generally shown a
relationship between the level of clinical insight and working
memory functions in schizophrenia patients (Pegoraro et al.
2013, Sapara et al. 2014, Shad et al. 2007). However, these
studies have typically focused on working memory functions,
and have not been concerned with the individual compo-
nents of working memory. According to Baddeley (2012),
visual working memory consists of three parts, including the
visual-spatial sketchpad, the episodic buffer, and the central
executive. The visual-spatial sketchpad is responsible for tem-
porarily storing visual or spatial information. The episodic
buffer binds and actively stores information from the visual
spatial sketchpad or long-term memory. A semantic represen-
tation may also be formed when the episodic buffer binds
this information. The episodic buffer is also responsible for
storing the properties of the visual objects (e.g., color, shape,
location, etc.) in an active manner (i.e., bound to each oth-
er). This binding function increases the storage capacity of
the episodic buffer, as it allows many features to be stored
as a single representation. The central executive allows other
working memory sections to communicate with each other
and is responsible for concentrating or for distracting atten-
tion during a task. Recently, the episodic buffer has been de-
fined as a separate entity from the other parts of the working
memory. Although it had been previously reported that the
episodic buffer is responsible for the active binding of infor-
mation about the properties of objects (entirely under the
management of the central executive), later studies have sug-
gested that the episodic buffer is responsible for the storage of
automatically-bound information (i.e., passive binding). The
episodic buffer is important because it has the highest storage
capacity and it transfers instantly-processed information to
the long-term memory (Baddeley 2012).

One of the most important features that distinguishes the
episodic buffer from the visual-spatial sketchpad is that the
episodic buffer has the ability to store information in a bound
manner. Luck and Vogel (Nature, 1997) first reported the
binding properties of visual objects. Using colorful moving
objects, they demonstrated that subjects having difficulty
storing the single visual properties of more than 4 objects
could store 16 pieces of information, such as color, size, dif-
ference, and the location of 4 objects, at the same time in their
working memory. Moreover, when the subjects were asked
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about the above four characteristics of the objects all together,
they had almost the same number of correct responses as they
did when they were asked about a single feature of these ob-
jects. Based on these results, the authors reported that visual
working memory capacity tests should focus on the measure-
ment of bound visual properties rather than a separate sin-
gle visual property. Currently, standardized tests are available
that investigate verbal episodic memory; however, there is
no standardized test for the investigation of visual episodic
buffer function. To measure visual episodic buffer function,
there are tests that typically question subjects about the bind-
ing features of still objects, such as color and shape, to each
other (Nobre et al. 2013). However, the majority of objects in
our daily and social lives are in motion, and therefore, there
is a need for an accurate evaluation of many moving visual
warnings, such as people’s behaviors and facial expressions,
in order to interpret events around us. One of the tests that
measures one’s ability to track objects is the “multiple-object
tracking” test. The purpose of this test is to determine the
final positions of moving objects over time (Pylyshyn and
Storm 1988). During the test, a person constantly renews
information about the position of many objects by dividing
his/her attention. Another form of this test, which is called
the “multiple identity tracking” test, asks the test-taker to
identify the object in a specified location after watching the
screen. This task requires storing bounded information of the
identity and location of the objects. Therefore, it has been
suggested that multiple object-tracking tasks are suitable for
measuring the function of the visual spatial sketchpad, and
multiple identity-tracking tasks are suitable for measuring the
episodic buffer (Oksama and Hyona 2008). Kelemen et al.
(2007) reported that the multiple object tracking test results
of schizophrenia patients were worse than those of a control
group, and that their performances were related to spatial
working memory.

On the basis of the findings discussed above, the current study
utilized a visual tracking test called the Situational Awareness
Test (SAtest) to determine the relationship between clinical
insight and working memory in schizophrenia patients. A
visual working memory test was chosen to be used because it
allowed the measurement of episodic buffer function, which
involves binding properties. The SAtest was first used to test
visual working memory in patients with obsessive-compulsive
disorder, and these patients performed worse in the first two
stages of the test than a group of normal controls (Tumkaya et
al. 2013). A very recent study revealed that the SAtest perfor-
mance of healthy subjects was associated with serotonin trans-
porter gene polymorphisms, which are known to be associated
with schizophrenia (Gonzédlez-Giraldo et al. 2017). The first
stage of the SAtest has several similarities with multiple ob-
ject tracking tests, and the second stage has several similarities
with multiple identity tracking tests. In the first stage (SA1) of



the SAtest, the participants are asked to identify the locations
of moving objects. In the second stage (SA2), participants are
asked to identify the object that was previously displayed in a
given location on the screen. Therefore, in the current study,
we assumed that the SA1 measures visual spatial sketchpad
function and that the SA2 measures episodic buffer function.
Moreover, our SAtest can measure these functions (visual spa-
tial sketchpad vs episodic buffer) separately as top-down and
bottom-up cognitive processes. This enables measurement of
both the active and passive binding function, especially in the
SA2 (episodic buffer stage). Top-down cognitive processes are
those processes that are used when a situation is simpler and
more pronounced. In general, participants know where to
direct their attention during top-down processes. However,
bottom-up processes are used when a large number of stimuli
need to be evaluated, and in cases when the cognitive task is
unclear. During these bottom-up processes, the participant
often does not know where to direct his/her attention, since
the task is unclear. It has been hypothesized that bottom-up
cognitive processes are used very actively in our complicated
and mobile daily lives, which involve several visual objects

(Perruchet et al. 1990).

Based on the above studies regarding the relationship between
working memory and insight, the current study’s hypothesis
was that the SAtest performances of the schizophrenia/schiz-
oaffective disorder patients would be associated with clinical
insight. We believe that the results of this study will elucidate
the relationship between clinical insight and working memo-
ry components in these patients. Importantly, the elucidation
of the relationship between working memory components
and insight may lead to novel treatment interventions.

METHODS

Participants

A total of 48 patients, 40 diagnosed with schizophrenia and
8 with schizoaffective disorder on the basis of DSM-5 crite-
ria (American Psychiatric Association 2013) as they consecu-
tively consulted Pamukkale University Psychiatric Hospital
Psychotic Disorders Polyclinic, were included in this study.
The control group consisted of 41 healthy individuals, gener-
ally chosen from hospital staff, their relatives, or neighbours,
and matched with the patient group in terms of age, gender
and education level. The exclusion criteria comprised being
over the age of 60, mental retardation, significant neurological
or medical illness, alcohol or drug use disorders, and/or vision
loss. Prior to participation in the study, all participants were
informed about the study and provided informed consent.
This study was conducted in accordance with the Helsinki
declaration and was approved by the Ethics Committee of
Pamukkale University.

Measurement instruments

All clinical and demographic data were collected during a psy-
chiatric interview conducted by an experienced psychiatrist.
Diagnosis of schizophrenia, schizoaffective disorder, mental
retardation, and alcohol or drug use disorder were made dur-
ing this interview according to DSM-5 criteria (American
Psychiatric Association 2013). Severity of negative and posi-
tive symptoms were assessed using the Scale for Assessment
of Negative Symptoms and the Scale for Assessment of
Positive Symptoms (Andreasen 1990, Erkog et al. 1991a,
Erkog et al. 1991b). Both of these 6-point scales that have
been used in comparative studies are scored by the inter-
viewer. Higher scores indicate symptom severity. The Scale to
Assess Unawareness of Mental Disorder was used to measure
the patients’ insight levels. This scale is a Likert scale that is
filled-out by the clinician. The first 3 items of that scale ques-
tion the patient’s awareness of his/her illness, the treatment
effects, and social outcomes of the illness on a 1 to 5 scale,
and the scale’s total score is obtained with sum of these scores
(Amador et al. 1994, Bora et al. 20006).

After undergoing the psychiatric interviews and completing
the scales, the participants were taken to a quiet room and
given the SAtest, which was obtained from the Psychology
Experiment Building Language (PEBL) test battery (Mueller
2010). The SAtest was performed on a computer with an
LED monitor of 21.5 inches and 1920X1080 resolution.

The SAtest is a dynamic visual tracking test that was developed
on the basis of the Situation Awareness Global Assessment
Technique (Endsley et al. 2000) (Mueller et al. 2014, Tumkaya
et al. 2013). Those taking the test are asked to observe the
locations, identities, and movements of 5 constantly moving
creatures. These creatures/targets are divided into 2 groups
(e.g., insects and lizards). The insect group consists of an ant,
a fly, and a spider, while the lizard group consists of 2 lizards
(one turquoise and one yellow). The lizards follow an insect
previously selected as a target by the computer program. The
computer program determines a specific location as a destina-
tion for each insect. For each loop, the targets are directed at
an angle 12.5° away from both sides of the destination, and
the targets move at a speed of 100 pixels/second. If the liz-
ard catches the target insect, the lizard “eats” the insect, and
then tries to catch a new insect. During this simulated motion
(ranging between 2500 and 4000 ms), all of the creatures dis-
appear from the screen at certain time intervals, and questions
designed to test one of the three stages of situation awareness
are displayed on the screen. To test SA1, the participants are
asked the locations of all targets, and to test SA2, the partici-
pants must identify which two targets were previously in two
circled locations on the screen. The SA2 stage requires the use
of both target localization and target identity. To test SA3, the
participants are asked in what direction a specific target was
going. The SAtest consists of four blocks, with the exception
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of the practice section. In the practice section, the test is in-
troduced by asking the participant sample questions about
SA1, SA2, and SA3. The next 3 blocks consist of 15 simula-
tions each, and related questions are asked for SA1, SA2, and
SA3 in each respective block. In these 3 blocks, participants
watch the simulations, already knowing which question they
will have to answer following the simulations. The final block
consists of 15 simulations taken from each of the previous 3
blocks in mixed order. As participants watch the simulations
in the 4th block, they are unaware of the question to follow.
Thus, the first 3 blocks are “goal-driven,” as the subject’s at-
tention is directed to the target, while the last block is “data-
driven,” as it is driven by environmental cues. The 3 stages of
the SAtest are also evaluated separately based on the accuracy
and the time parameters of these two blocks, namely, ‘goal-
driven’ and ‘data-driven’. The lower the score (calculated via
logarithms of the values related to accuracy) the higher the
level of situation awareness indicated (Figure-1, hetps://www.

Figure 1. The PEBL Situation Awareness Task. Participants must track a

dynamic simulation in which predators (lizards) track prey (insects). Every few
seconds, the tracking is interrupted, and one of three probes is given, requiring
participants to indicate (1) SA1, the locations of the tracked targets; (2) SA2,
the identity of two tracked targets; and (3) SA3, the direction targets were
moving in.

Table 1. Sociodemographic properties of the groups

youtube.com/watch?v=zfFRQgFTC-Q). The third stage of
the SAtest (SA3) asks the participant to identify the direc-
tion in which the object on the screen is moving. This test
was used in 3 stages in a previous study, although the authors
of that study indicated that the third stage had no distinc-
tive characteristics due to its excessive difficulty (Tumkaya
et al. 2013). The third stage (SA3) is very distracting during
bottom-up cognitive processes. We have chosen to utilize the
SAtest in the current study because this test is a natural visual
tracking test that can provide meaningful results, thereby fa-
cilitating the monitoring of the test (Mandzia et al. 2004,
Staresina et al. 2009).

Data analysis

Statistical analysis was conducted using the SPSS-22 (The
Statistical Package for Social Sciences) for Windows. The
sociodemographic characteristics of the groups were com-
pared using t-tests, and categorical variables (i.e., gender and
marital status) were compared using the X2 test. The base
10 logarithms of situational awareness scores were used in all
calculations. Situational awareness scores of the groups were
compared using a MANOVA, controlling for age and edu-
cation duration. Moreover, differences between the groups
were calculated using Cohen’s d test. Correlations between
situational awareness scores and clinical assessment scale
scores were assessed using partial correlation analysis, con-
trolling for age and education duration (due to their possible
confounding effects).

RESULTS

Comparison of the groups with respect to sociodemographic
characteristics is shown in Table 1. The patient and the con-
trol groups did not differ significantly in terms of age, gender,
education level, and marital status. Mean disease duration

Controls Patients Test statistic df P
(n=41) (n=48)
Age meantsd 34.95+8.87 37.95+10.10
(min-max) (23-57) (19-62) w1479 87 0.268
Gender
Woman n(%) 20 (48.8) 20 (41.7) 0.501
72=0.452 1
Male n(%) 21 (51.2) 28 (58.3)
Marital status
Married n(%) 25 (61) 23 (47.9)
x’=1.518 1 0.218
Single n(%) 16 (39) 25 (52.1)
Duration of education 10.80+4.24 (5-17) 10.44+3.76 (5-16) 0.432 87 0.666

mean#+sd (min-max)

The data shown as meantstandard deviation (sd), minimum-maximum (min-max) or number of cases (%).



Table 2. The medications patients used and their mean doses

n

Antipsychotics

One antipsychotics 16

Two antipsychotics 18

Three antipsychotics 13

Four antipsychotics 1
Antidepressant 10
Valproic acid 4
Lithium 1
Medications Mean dose
Olanzapine 15.38 mg/day
Risperidone 3.5 mg/ day
Paliperidone 9 mg/ day
Amisulpiride 627.27 mg/ day
Qetiapine 336.66 mg/ day
Aripiprazole 10.29 mg/ day
Clozapine 250 mg/ day
Zuclopenthixol depot 200 mg/2 week

Flupenthixol depot 20 mg/2 week

Haloperidol depot 90 mg/month
91.55 mg/month

41.66 mg/ 2 week

Paliperidone depot
Risperidone depot

in the patient group was 11.27 (+ 7.49; 1-30) years. All of
the patients included in this study were taking medication
which, together with the mean doses, are shown in Table 2.
The clinical evaluation scores of the patient group and a com-
parison between the SAtest scores of the patient and control
groups are presented in Table 3. Our data indicate that the

SALl scores of the patients (managed by both top-down and

Table 3. Scores of clinical evaluation scales and SAtest-accuracy of the groups

bottom-up cognitive processes) were significantly worse than
those of the controls. Likewise, the SA2 scores of the patients
(managed by top-down cognitive process) were also signifi-
cantly worse than those of the controls. On the other hand,
there was no significant difference between the patient and
control groups in terms of SA2 scores managed by a bottom-
up process (p>0.05). However, Cohen’s d revealed a small ef-
fect (d=0.2-0.5) between the SA2 scores of the patients and
controls (managed by bottom-up process). There was no sig-
nificant difference between the results of the patients and the
controls at the SA3 stage.

In the patient group, mean duration of disease did not cor-
relate with insight and the SAtest scores (p>0.05). However,
there was a correlation between age and SA1 scores (r=0.341,
p=0.018) and between education duration and SA3 scores
(r=-0.308, p=0.033). There was no relationship between SA2
and age or education duration (p<0.05). The results of the
correlation analyses in the patient group are presented in Table
4. According to these analyses, both the SA2 stimulus driven
performance (controlling for the effects of age and education
level) and severity of positive symptoms were correlated with
insight. In addition, we found that insight had a relation-
ship with SA2 stage scores (managed by bottom-up process)
independent of positive symptoms. This was true when we
considered the effect of insight while controlling for positive
symptoms, and then considering the effect of positive symp-
toms while controlling insight (r=0.476, p=0.001). When
considering insight as a covariate, there was no relationship
between the severity of positive symptoms and the SA2 stage
performance (r=-0.098, p=0.511). In the control group, age
and duration of education correlated with SA1 (managed by
both top-down and bottom-up processes) and with SA2 and
SA3 (both managed by top-down processes) (p=0.002-0.045,
r=0.667-0.315, respectively).

Controls (n=41) Patients (n=48) F P Cohen’s d
Mean+SD Mean+SD (Range)

SANS - 28.16+19.23(3-75) = =

SAPS - 10.06+10.51(1-44) - -

SUMD - 4.54+2.33(3-12) - -

SAtest

SA1-Visuospatial sketchpad Top-down process -0.307+.0109 -0.218+0.158 7.35 0.008 0.655
Bottom-up process -0.232+0.086 -0.150+0.081 18.53 0.000 0.981
SA2-Episodic buffer Top-down process -0.168+0.068 -0.129+0.058 6.35 0.014 0.617
Bottom-up process -0.145+0.064 -0.128+0.058 1.62 0.206 0.278
SA3 Top-down process 1.816+2.02 1.851+2.05 1.33 0.251 0.017
Bottom-up process 1.830+1.97 1.854+2.07 1.18 0.280 0.011

Degree of freedom (Df)=1, SAtest: Situation Awareness Test, SANS: The Scale for Assessment of Negative Symptoms, SAPS: The Scale for Assessment of Positive Symptoms,

SUMD: The Scale to Assess Unawareness of Mental Disorder



Table 4. The correlations in between the scores of SAtest-accuracy and clinical evaluation scale

SANS SAPS SUMD
r P r P r P
Age - - - - 0.038 0.798
Education - - - - 0.197 0.179
SANS - - - - 0.150 0.308
SAPS - - - - 0.292 0.044
SAtest*
SA1-Visuospatial sketchpad Top-down process 0.112 0.459 0.028 0.853 0.174 0.248
Bottom-up process -0.096 0.524 -0.139 0.355 0.236 0.115
SA2-Episodic buffer Top-down process 0.116 0.445 0.061 0.687 0.098 0.519
Bottom-up process 0.208 0.166 0.061 0.687 0.475 0.001
SA3 Top-down process -0.020 0.895 0.163 0.280 0.197 0.189
Bottom-up process 0.030 0.846 -0.034 0.821 0.114 0.451

*:The correlations assesed using to partial correlation analyses, controlling for age and duration of education. SAtest: Situation Awareness Test, SANS: The Scale for Assessment of

Negative Symptoms, SAPS: The Scale for Assessment of Positive Symptoms, SUMD: The Scale to Assess Unawareness of Mental Disorder

DISCUSSION

The results of the current study suggest that the clinical in-
sights of patients with schizophrenia and schizoaffective dis-
order may be associated with episodic buffer function, in
which the properties of objects are stored by binding with
a bottom-up process. Matussek (1987) argued that patients
with schizophrenia process objects around them separately
from their context without integration, and therefore, these
patients cannot make enough sense of the events occurring in
their environment. Although one study reported that there are
some disorders related to episodic buffer-binding function in
schizophrenic patients (Luck et al. 2010), to our knowledge,
the current study is the first to investigate the relationship be-
tween insight and episodic buffer-binding. In our opinion,
poor clinical insight in schizophrenia is associated with lack of
storage, and these patients cannot compare their disease symp-
toms with previous experiences (long-term memory) using
working memory. Therefore, schizophrenic patients cannot
realize that their current symptoms are unusual experiences
and symptoms of their disease (Cooke et al. 2005, Raffard et
al. 2009). This point of view also suggests that episodic buff-
er function, which enables the connection between working
memory and long-term memory, plays a role in the develop-
ment of reduced insight in schizophrenia. However, we are
curious as to why insight correlates only with binding function
(mediated by bottom-up process), but not with top-down pro-
cess. The results of the current study, specifically the presence
of a relationship between insight and binding function with
bottom-up cognitive process, may be explained by a model de-
veloped by Markova and Berrios (1995). According to the first
stage of their model, uninterpreted raw experiences revealed
by pathological brain signals are unconsciously compared with
previous experiences. If there is an inconsistency in this first
stage, the information becomes conscious, being managed by
bottom-up processing. Then, following this stage, attention is
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focused on information, and this unusual/strange experience is
thus subjected to conscious cognitive processing. In this way,
this unusual experience can be perceived as a symprom of the
disease. On the other hand, in cases where an unusual experi-
ence cannot be properly compared with past experiences, there
will be no inconsistencies, and therefore, insight cannot be de-
veloped (Markova and Berrios 1995). Literature reveals that
these bottom-up cognitive processes may be associated with
reduced insight through distorted feelings known as “subjec-
tive experiences” and “self-disorders.” These feelings, which
are shown to be associated with reduced insight, are consid-
ered to emerge with bottom-up cognitive processes (Laroi et
al. 2004, Henriksen and Parnas 2014, Uhlhaas and Mishara
2007). Considering these feelings, which are often thought to
be permanent features of schizophrenia, as variables in further
studies may provide a better explanation of the relationship
between insight and the bottom-up cognitive processes used
in visual integration (Parnas 2012, Nelson et al. 2008). These
bottom-up cognitive processes have been found to be asso-
ciated with abstraction, which has previously been reported
to play an important role in development of insight (Drake
and Lewis 2003) (Reber 1989, Chiu et al. 2005). Some au-
thors believe that abstraction comes from the integration of
visual findings (Hommel and Colzato 2009). Thus, the abil-
ity to perform abstraction might be an intermediate step in
the development of insight. We believe that it may be useful
to test this hypothesis in future studies. Finally, a few neuro-
physiological studies support the results of the current study.
These studies have shown that early perceptual neurophysi-
ological disorders (related to hearing in psychosis) may be as-
sociated with insight disorders (Pallanti et al. 1999, Sumich
et al. 2006). However, to our knowledge, there has been no
evidence, until the data presented here, to show that a relation-
ship existed between early perceptual neurophysiological find-
ings related to vision and insight. Future studies conducted



using neurophysiological measurements during the process of
binding visual features of moving objects (without focusing
directly on bottom-up attention) may help to elucidate the
neurophysiological bases of insight.

With the exception of the current study, majority of the stud-
ies investigating cognitive functions in schizophrenia have
concentrated on goal-driven top-down processing (Kietzman
1991, John and Hemsley 1992, Stratta et al. 1998, Stratta
et al. 1999). Moreover, many studies have reported that
disorders in cognitive abilities with a top-down mechanism
are related to insight (Monteiro et al. 2008, Keshavan et al.
2004). However, a meta-analysis reported that the psychoe-
ducational approaches used to develop insight might fail in
schizophrenic patients, suggesting that strategies aiming to
increase top-down learning fail to develop insight. The au-
thors concluded that the use of bottom-up learning strate-
gies may have positive effects on insight (Lincoln et al. 2007).
Since the current study did not focus on traditional cogni-
tive functions, the results presented should not be taken to
indicate lack of relationship between traditional cognitive
abilities and insight.
to develop bottom-up cognitive processes and therefore to
develop insight may also increase the effectiveness of other

Implementation of methods aiming

top-down psychoeducational interventions. Both the model
of insight by Markova and Berrios (1995) described above
and the idea that lower cognitive functions may affect higher
cognitive functions (Javitt 2009) supports this suggestion. In
the current study, there was no significant difference between
the patients and controls in terms of SA2 scores associated
with bottom-up cognitive processes or SA3 scores associated
with both bottom-up and top-down cognitive processes. The
observed lack of difference between the groups may be due
to the extreme difficulty of this part of the test. The control
group responded with a wrong answer 72% of the time in
SA2 with a bottom-up process, and this rate rose to 80%,
even if random responses were given in this test of 5 choices.
Not observing a significant difference between the patient
and control groups might be due to a floor effect. Also, the
high mean angular deviation (69.6 degrees) of the controls in
the SA3 suggests a floor effect. Therefore, the use of a 4-target
version rather than a 5-target version of the SAtest may re-
duce workload and increase sensitivity in future studies. Poor
performance of the schizophrenia patients at the SA1 stage
in our current study as compared to the controls suggests that
the patients have poor visual-spatial sketchpad functions.
This finding was also emphasized by Kelemen et al. (2007) in
a study which used multiple object tracking tests.

Recent studies on visual cognitive functions in schizophrenia
have focused on magnocellular and parvocellular pathways
in the brain. It is thought that the magnocellular pathway
(where-pathway) provides a rough assessment of visual phe-
nomena and is effective in determining the location of mov-
ing objects over time, while the parvocellular pathway (what-
pathway) provides a more detailed assessment and is effective

for determining the identity of the objects. The magnocellular
pathway extends from the primary visual field to the parietal
cortex, and the parvocellular pathway extends from the pri-
mary visual field to the temporal cortex. Previous studies con-
ducted on schizophrenia patients have reported disorders in
both pathways (Bennett et al. 2016, Butler and Javitt 2005).
Likewise, our current findings suggest that insight may be as-
sociated with the cooperation of these two pathways. Indeed,
studies investigating the brain structures that may be associ-
ated with clinical insight in schizophrenia have shown that
insight disorder is associated with a more general disorder in-
volving the parietal and temporal regions, rather than with a
single brain structure (Xavier and Vorderstrasse 2016).

One limitation of the current study was that we did not per-
form an intelligence level measurement which has been re-
ported to be associated with insight in previous studies (Nair
et al. 2014). However, we believe that this limitation did not
affect our results, because not only did the study exclude indi-
viduals with clinical mental retardation but also the statistical
analyses were controlled for education level. Another limita-
tion of this study is that all of the patients were taking medica-
tion. This may be important, as it is known that medications
may have mild effects on cognitive functions (Schreiber and
Newman-Tancredi 2014). Finally, the results are based on a
low number of participants. For these reasons, our findings
need to be confirmed using larger sample groups of patients
who are not taking medication.

In conclusion, results of this study, which need to be sup-
ported by future studies, suggest that the insight of patients
with schizophrenia and schizoaffective disorder may be as-
sociated with binding function that is mediated by episodic
buffer bottom-up cognitive processes.
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