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Obvious impairment of attention and processing speed
in patients with schizoaffective disorder

Chih-Ken Chen'?, Yi-Chih Chen'?, Mian-Yoon Chong?, Yu-Chi Huang?, Chi-Fa Hung?, Liang-Jen Wang*+*

ABSTRACT

Objective: Schizoaffective disorder (SAD) has features of both schizophrenia and bipolar
disorder. This study identifies potential differences in cognitive function between patients
with SAD and healthy controls. Whether the cognitive impairments in patients with SAD are
associated with their clinical characteristics was also examined.

Methods: This cross-sectional study involved 45 patients with SAD and 89 healthy control
subjects. SAD was diagnosed using the criteria in the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV-TR). The participants’ cognitive functions were
evaluated using the Brief Assessment of Cognition in Schizophrenia (BACS). The clinical
psychopathology of patients with SAD was assessed using the Brief Psychiatric Rating Scale.

Results: Patients with SAD exhibit significant deficitsin all cognitive domains thatare measured
by the BACS, relative to healthy control subjects. Among all cognitive functions, attention
and processing speed have the greatest discriminant validity for differentiating between SAD
patients and healthy individuals. Additionally, bipolar type SAD patients performed worse in
working memory than depressive type SAD patients, and treating with a mood stabilizer was
associated with poor executive function.

Conclusion: Patients with SAD exhibited significant deficits in all cognitive domains that are
measured by BACS, but particularly in attention and processing speed. Whether the obvious
deficits of attention and processing speed are specific to SAD warrants confirmation by
comparison with cognitive profiles of patients with other psychotic disorders.
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Introduction psychoses [2]. However, a controversy exists

Schizoaffective disorder (SAD) has features concerning whether SAD is a subtype of, or
of both schizophrenia and affective disorders 2% intermediate on a dimensional continuum
[1]. Some investigations have suggested that
schizoaffective disorder is a valid diagnosis that is
separable from both schizophrenia and affective

between,  schizophrenia  and  affective
disorders, rather than a discrete entity [3,4].
Cognitive deficit is a common hallmark of all
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of these psychiatric disorders [5]. Evidence
suggests that cognitive profiles may provide an
intermediate phenotype between behavioral
manifestations and underlying neurobiological
aetiology [6].

Most of an increasing number of studies of
cognitive functions in SAD have found some
cognitive impairment in patients with SAD
relative to controls or patients with affective
disorders [6-14]. Other studies have compared
the cognitive profiles of patients with SAD,
patients with schizophrenia and patients with
bipolar disorder (BD) [15]. A recent review
article found that neurocognitive deficits in SAD
more closely resemble those in schizophrenia
than those in BD [16]. However, Van Rheenen
et al. [17] revealed that SAD is not associated
with a cognitive pattern that distinguishes it from
those associated with schizophrenia and BD, using
a discriminant function analysis. The finding
reported by Van Rheenen et al. [17] needs further
replication, because the sample size in a single study
is small and evidence may be more robust in the
aforementioned systematic review [16].

Few studies have investigated cognitive deficits
in SAD in non-Caucasian populations [18-
20]. Kao et al. [18] found that age of onset on
illness course significantly influence cognitive
function of patients with schizophrenia
spectrum disorders in Taiwan. Among patients
with schizophrenia or SAD in Japan [19],
neurocognitive  performance, rather than
clinical symptoms, effectively predicted patients’
employment status. Particularly, improvement
in verbal working memory was regarded as the
best predictor of employment outcome [20].
However, none of the studies have investigated
the differences of cognitive profiles between
SAD patients and healthy individuals in non-
Caucasian populations.

Therefore, we hypothesize that patients with
SAD exhibit worse cognitive functions than
healthy individuals do, and cognitive functions
in patients with SAD are associated with
patients’ clinical features (e.g., SAD subtypes or
psychotropic agent regimens). This study aims
to look for potential differences in cognitive
function between patients with SAD and healthy
controls in a Chinese population. Whether
cognitive impairments in patients with SAD are
associated with their clinical characteristics is
examined.

Methods
m Study participants

This cross-sectional study was carried out at
Chang Gung Memorial Hospital, and was
approved by the Institutional Review Board. The
eligibility criteria were (a) diagnosis of SAD based
on the criteria in the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition
(DSM-IV-TR); (b) were aged 18-65 years; (c)
absence of any known systemic or neurological
diseases that would affect cognitive performance;
(d) Han Chinese ethnicity, and (e) ability to
speak and read Chinese and to provide informed
consent. A total of 45 patients with SAD were
recruited from two general hospitals (Keelung
Chang Gung Memorial Hospital and Kaohsiung
Chang Gung Memorial Hospital). Patients were
interviewed and underwent neuropsychological
tests when their psychotic symptoms were
relatively stable.

The control group consisted of healthy staff of
Kaohsiung Chang Gung Memorial Hospital
staff and community volunteers in Kaohsiung
City. Their recruitment criteria were (a) no
history of major psychiatric disorders (such as
psychosis, bipolar disorder, major depressive
disorder, or organic mental disorders),
systemic or neurological diseases that would
affect cognitive performance; (b) were aged
18-65 years; (c) Han Chinese ethnicity, and
(d) ability to speak and read Chinese and
to provide informed consent. A total of 89
healthy controls were thus recruited.

m Cognitive assessment

The cognitive functions of all participants were
assessed using the Brief Assessment of Cognition
in Schizophrenia (BACS) [21]. BACS is a battery
of tests that measures the cognition functions that
are most impaired in patients with schizophrenia
[22]. BACS takes around 30 minutes, has a
high completion rate, and has high test—retest
reliability [23]. The BACS battery has served as
a neuropsychological assessment scheme across
patients with various psychotic disorders [24].

The BACS tests include the List Learning
Test, the Digit Sequencing Task, the Token
Motor Task, the Category Instances Test,
the Controlled Oral Word Association Test,
Symbol Coding, and the Tower of London
Test, which evaluate verbal memory, working
memory, motor speed, verbal fluency, attention,
and processing speed, and executive function,
respectively. The primary measure in each BACS
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domain is standardized using T- or Z-scores.
Finally, a composite score is obtained by
comparing each patient’s performance on each
measure with the corresponding performance of
a healthy comparison group [25]. The T-score
for each scale was used in the analysis herein.
A T-score of 50 on each scale indicates average
functioning for the normal population of the
same age range and gender, and every 10 points
represents one standard deviation (SD).

m Clinical assessment

The clinical psychopathology of patients with
SAD was assessed using the Brief Psychiatric
Rating Scale (BPRS) [26]. The 18-item BPRS
has been extensively used in both clinical
and pharmaceutical research to assess general
psychopathology and is a valid inventory for
patients with psychosis. All items were scored
on a seven-point Likert-scale, and higher scores
indicated greater severity. The measures scores
were calculated using small sets of variables,
including  positive symptoms, negative
symptoms and general psychopathological
symptoms [27]. Age of onset, usage of
antipsychotic drugs, mood stabilizer usage
(lithium, valproic acid or carbamazepine),
antidepressants and benzodiazepines were
determined through interview, with reference
to the patients’ medical records. Because of
the small sample sizes, the users of lithium,
valproic acid or carbamazepine were combined
into a single group for analysis.

m Statistical analyses

Data were analyzed using the statistical software
package SPSS (Version 21.0; SPSS Inc., Chicago,
IL, USA). The variables were presented as either
mean (+SD) or frequency (%). In a two-tailed
test, P<.05 was regard as indicating statistically
significance.

Values of categorical variables of SAD patients
and healthy controls were compared using the
Chi-Square test or Fisher’s exact test; the t-test
was used to compare the values of continuous
variables between groups. Receiver Operating
Characteristic (ROC) analyses and Area under
Curve (AUC) were further used to determine
the validity of using the T-score in each BACS
subtest to distinguish patients with SAD
from healthy controls. Multivariate analysis
of covariance (MANCOVA) was applied to
examine the difference of each neurocognitive
domain of the BACS between patients with SAD
and healthy controls, controlling for age, gender

and education level. Additionally, MANCOVA
was also used to evaluate the effects of clinical
features on each neurocognitive domain of the
BACS. The T-scores from the six subtests and
the composite BACS score were the dependent
variables. To reduce type I errors, Bonferroni-
corrected post hoc tests were performed using the

MANCOVA model.

Results

Table 1 presents the relevant characteristics
of 45 patients with SAD and 89 healthy
controls. No significant difference between
the participants’ age was observed. Relative to
the control group, the SAD group included
proportionally more females (P =.043),
more unmarried persons (P<.001), more
unemployed persons (P<.001), and persons
with a lower level of education (P=.003).
Compared with the control group, all members
of the SAD group were impaired in all of the
dimensions of cognitive function that are
assessed using the BACS (P<.001).

The ROC analysis (Figure 1) revealed that all
BACS subtest scores significantly differentiated
patients with SAD from healthy controls
(P<.001). The attention and processing speed
scores had the best discriminant validity (AUC:
0.89), followed by the BACS composite score
(AUC: 0.88), and the motor speed (AUC: 0.85),
verbal memory (AUC: 0.83), working memory
(AUC: 0.81), executive function (AUC: 0.76),
and verbal fluency (AUC: 0.75) scores (Table 2).
After controlling for age, gender and education
level, patients with SAD still performed worse in
each neurocognitive domain of the BACS than

healthy controls did (Table 2).

Table 3 presents the relationship between
clinical features and each BACS subtest scores
for patients with SAD. Patients’ education levels
were positively correlated with working memory
performance (P<.001), verbal fluency (P=.013),
attention and processing speed (P=.012),
executive function (P=.001) and the composite
score (P=.001). Bipolar type SAD patients
exhibited worse working memory (P=.046) than
depressive type SAD patients. Patients who were
being treated with a mood stabilizer performed
worse in executive function (P=.046).

Discussion

The results in this study demonstrate that patients
with SAD exhibit significant deficits in all
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Table 1: Characteristics of patients with schizoaffective disorder (SAD)

and healthy control subjects.

SAD Healthy Control Statistic P-value
(n =45) (n=89) value
Age (years) 425 + 119 426 = 11.9 0.049 961
Gender, n (%) 4.089 .043*%
Women 31(68.9) 45 (50.6)
Men 14 (31.1) 44 (49.4)
Level of education 11.552 .003**
Junior high school or lower 12 (26.7) 9(10.1)
Senior high school 25 (55.6) 41 (46.1)
College or above 8(17.8) 39 (43.8)
Married, n (%) 25.720 <.007%**
Married 13 (28.9) 63 (70.8)
Single 25 (55.6) 25(28.1)
Divorced/separated/widowed 7 (15.6) 1(1.1)
Employed, n (%) 11(24.4) 78 (87.6) 53.516 <.007***
SAD subtype
Bipolar type 38(84.4) - - -
Depressive type 7(15.6) - - -
Psychopathology assessments
BPRS total score 273+83 - - -
BPRS positive symptoms 126+4.3 - - -
BPRS negative symptoms 6.8+23 - - -
BPRS general symptoms 78+3.6 - - -
Psychotropic drugs
Antipsychotic use 44 (97.8) - - -
Mood stabilizer use 19 (42.2) - - -
Lithium 5(11.1) - - -
Valproic acid 13 (28.9) - - -
Carbamazepine 1(2.2) - - -
Antidepressant use 3(6.7) - - -
lIjsgzodiazepine or hypnotic 31(68.9) _ B _
BACS
Verbal memory 40.9+9.6 525+7.7 7.545 <.007***
Working memory 428 +6.6 50.2+5.2 6.472 <.0071%**
Motor speed 385+12.1 52.7+9.0 6.981 <.007***
Verbal fluency 394+£11.1 50.0+10.2 5519 <.007***
?;i’étm” and processing 39.6+7.1 5234738 9139 <001%*
Executive function 40.2+13.3 50.9+9.9 4.774 <.007***
Composite score 37.5+10.1 518+73 8.489 <.007***

Scale.*P<.05, **P<.01, ***P<.001

Note: Data are expressed as mean + SD or n (%); BPRS, the Brief Psychiatric Rating

cognitive domains that are measured by BACS,
relative to healthy control subjects. Among
all tested cognitive functions, attention and
processing speed had the greatest discriminant
validity for differentiating SAD patients from
healthy individuals. Moreover, bipolar type SAD
patients performed worse in working memory,
and treatment with a mood stabilizer was
associated with poor executive function.

An increasing number of studies are reporting
that patients with SAD are impaired in a
wide range of cognitive functions, including
working memory, executive function, sustain
attention and verbal memory [6-14]. The
findings in our study are consistent with those
of previous studies, and we suggest that patients
with SAD have many deficits in a broad range
of neurocognitive functions. Neurocognitive
deficits in SAD patients can critically affect their
social adaptation and occupational functions
[28]. However, most relevant previous studies
involved patients with schizophrenia or BD
and examined neurocognition across various
psychotic disorders. Therefore, future research
that involves patients with various psychotic
disorders will be helpful for elucidating the
neurocognitive characteristics of non-Caucasian
population.

SAD patients herein exhibited obvious deficits in
attention and processing speed, relative to healthy
control subjects. ROC analyses (Figure 1 and
Table 2) revealed that the use of attention
and processing speed to discriminate between
SAD patients and controls was more valid
than the use of BACS composite scores which
consider) overall cognitive performance). One
study found that attentional abilities have
potential in differentiating between patients
with SAD and healthy control subjects [14].
In patients with schizophrenia, early sensory
processing deficits have been associated with
attention impairment [29]. Dopaminergic
modulation by D1 receptor activation affected
attention function, and the underlying
mechanism of this effect has been investigated.
Hypodopaminergic modulation and reduced
N-methyl-d-aspartate (NMDA) conductance
weaken the attention attentiveness [30].
Whether the neurobiological mechanisms
that underlie attention deficit in patients with
schizophrenia do so in patients with SAD
warrants further investigation.

In this study, bipolar type SAD patients exhibited
worse performance in working memory than
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their counterparts with depressive type SAD
patients. Patients who were treated with a mood
stabilizer performed worse in executive function.
To the best of our knowledge, this study is the
first to identify differential cognitive function
between SAD subtypes. In bipolar type SAD
patients, evidence supports the use of an atypical
antipsychotic and a mood stabilizer or atypical
antipsychotic monotherapy. In depressive-type
SAD patients, the combination of an atypical
antipsychoticand an antidepressant is probably
the preferred treatment, but an atypical
antipsychotic and a mood stabilizer may also
be used [31]. Lithium treatment appears to
have only a few, and minor negative effects
on cognition [32]. Valproic acid may impair
spatial working memory, perhaps by reducing
neurogenesis within the hippocampus [33].
Notably, patients with bipolar type SAD are
typically treated with antipsychotics and a
mood stabilizer, and the number of patients
with depressive type SAD in this study was
small (n=7). The small sample size limited
the statistical power. Furthermore, the effect
of the mood stabilizer on executive function
only showed marginally statistical significance
(P=.046), and the specific effect of each
mood stabilizer (e.g., lithium, valproic acid
or carbamazepine) remains undetermined.
Ongoing longitudinal studies with a larger
sample size must be carried out to elucidate
the relationship between SAD type, mood
stabilizer usage and cognitional decline.

This study has certain limitations. First, it
used a cross-sectional design. Whether the
degree of cognitive deficit reflected patients’
premorbid function (i.e., premorbid intelligence
quotient), alteration during the course of SAD
or the effects of pharmacotherapy could not
be determined. Second, the size of SAD group
was small. The small sample size reduced the
statistical power to identify a correlation between
clinical manifestations (psychotic symptoms)
and neurocognitive function. Third, this study
lacked patients with schizophrenia and BD for
comparison. Whether the particular attention
deficit is specific to SAD patients is uncertain.
Fourth, the patients with SAD and the healthy
controls were not accurately in terms of
demographic characteristics. For example, the
SAD group comprised mostly females, and had
lower education levels than healthy controls.
Additionally, various important factors that are
potentially associated with cognitive function
(such as severity of mood symptoms, duration
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Figure 1: The Receiver Operating Characteristic analysis for subtests of the BACS in discriminating

patients with schizoaffective disorder and healthy controls.

of illness, patterns or doses of antipsychotics,
and experience of hospitalization) were not
clearly identified or considered in the analysis.
Finally, SAD patients were diagnosed on the
DSM-1V criteria. The DSM-5 states that a
SAD diagnosis can be made only if full mood
disorder episodes have been present for most
of the total active and residual course of the
illness, from the onset of psychotic symptoms
until the current diagnosis [34,35]. Whether
the findings in this study can be applied to
patients who have been diagnosed SAD based
on DSM-5 remains unclear.

Conclusion

In summary, a comparison with healthy
control subjects revealed that patients with
SAD exhibit significant deficits in all cognitive
domains that are measured using BACS, and
particularly in attention and processing speed.
Whether the obvious deficits of attention and
processing speed are specific to SAD requires
confirmation by comparison of cognitive
profiles with those of patients with other
psychotic disorders.
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Table 2: The discrimination validity of cognitive performance in patients with schizoaffective disorder and healthy controls,

using the receiver operating characteristic (ROC) analyses and the multivariate analysis of covariance (MANCOVA).
Subtests of the BACS ROC analyses MANCOVA

AUC Standard error P-value B Standard error P-value
Verbal memory 0.825 0.038 <.007*** 11.360 1.452 <.007***
Working memory 0.812 0.039 <.007*** 6.225 0.953 <.007***
Motor speed 0.850 0.035 <.007*** 12.810 1.882 <.007***
Verbal fluency 0.754 0.045 <.007*** 9.397 1.839 <.007***
Attention & processing speed 0.885 0.028 <.007*** 11.704 1.152 <.007***
Executive function 0.764 0.047 <.007%*** 8.750 1.857 <.007%***
Composite score 0.878 0.030 <.007*** 12.846 1.296 <.007***
Note: AUC: area under curve; MANCOVA: adjusted for the confounding effects of age, gender and education level. ***P<.001

Table 3: Relationships of clinical features and each cognitive domain measured by the BACS among patients with

schizoaffective disorder (SAD).

Verbal Memory VI;::::‘?( Motor Speed F\II:;:?:Iy A:’tf(:‘:eI::i:; ‘ EF):::;::: Co:lz(::ite
Speed

B P-value B P-value B P-value B P-value B P-value B P-value B P-value
Age -0.10 .548 0.15 105 -0.02 | 910 | -0.00 .985 -0.12 281 -0.18 354 -0.06 .709
Gender (male vs. female) | -2.60 428 | -0.70 703 3.73 380 | -0.71 .854 3.62 116 1.38 717 1.01 749
Education level 2 6.03 100 | 10.67 | <.001*** 899 = .059 | 1093 .013* | 6.52 @ .012* 15.09 .001*** 1241 .001***
Age of onset -0.04 834 | -0.04 679 -017 454 -0.08 688 | 0.06 631  -0.12 537 | -0.08 614
SAD subtypes ® -4.59 409 | -6.35 .046* 248 729 | -2.06 = .752 -6.00 124 -2.36 715 -4.03 451
Mood stabilizer use -0.62 848 | -1.28 479 -1.54 | 713 | -1.78 638 1.66 459 | -7.70 | .046* | -2.40 440
BPRS total scores -0.27 229 | -0.04 732 -0.08 | .783 0.08 .760 -0.29 064 | -0.31 220 -0.19 358
Note: Data are expressed as statistical values using the General Linear Model. BACS, the Brief Assessment of Cognition in Schizophrenia; BPRS, the
Brief Psychiatric Rating Scale
*Education level: Senior high school or above vs. Junior high school or lower
SAD subtypes: Bipolar type vs. Depressive type
*P<.05, **P<.01, ***P<.001
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