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Introduction 

Schizophrenia is a complex mental disorder of-
ten associated with cognitive deficit that is an inte-
gral part of the clinical picture and represents a 
direct manifestation of schizophrenia neuropathol-
ogy [1]. Cognitive impairment is a core feature of 
schizophrenia that usually predates the onset of 
clinical manifestations [2]. It has been reported that 
the incidence and intensity of these deficits vary 
and that about 75% of patients with schizophrenia 
have deficits in two domains, but about 25% have 
no neurocognitive deficits [3]. Although it could be 
expected that the manifestation of neurocognitive 

deficits correlates with the clinical symptoms of the 
disease, previous studies have shown that the cor-
relation was low [4, 5] and that the deficits were 
more related to disorganized and negative symp-
toms, such as alogia or apathy [6]. Neurocognitive 
deficits tend to be persistent and are relatively in-
dependent during changes in the clinical condition 
of the patient. Deficits vary moderately with the 
severity and acuteness of psychotic symptoms, but 
do not disappear even in a good remission. It is 
considered that the new-generation antipsychotics, 
although indirectly beneficial, do not affect cogni-
tive impairment significantly. Cognitive improve-
ment after treatment with antipsychotics, and con-
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Sažetak
Uvod. Poremećaji u oblasti kognitivnog funkcionisanja kod obo-
lelih od psihoze se mogu manifestovati u različitim domenima.  
Poremećaji mogu varirati u zavisnosti od težine, od blagih do izra-
ženih, i od izraženosti simptoma u sklopu osnovne bolesti. Cilj 
istraživanja je da ispita mogućnost upotrebe  Kognitivnog skrinin-
ga audio-zapisom (Audio Recorded Cognitive Screen) kod pacije-
nata sa šizofrenijom. Materijal i metode. Istraživanjem je obu-
hvaćen 61 ispitanik. Podeljeni su u dve grupe: 31 ispitanik sa šizo-
frenijom i 30 ispitanika zdrave populacije. Za procenu kognitivnog 
statusa je korišćen Kognitivini skrining audio zapisom koji proce-
njuje pet domena kognitivnog funkcionisanja. Rezultati. Korišćen 
instrument je pokazao dobru pouzdanost (α = 0,85). Multivarijan-
tan analiza varijanse je potvrdila postajanje razlika između dve 
grupe u svim ispitivanim domenima (F (6,53) = 26,719, p < ,001). 
Rezultati parcijalnog eta kvadrata su sledeći: Imenovanje 0,159; 
Neposredno pamćenje 0,531; Odloženo pamćenje 0,585; Vizuo-
prostorne funkcije 0,334, Pažnja 0,644 i Verbalna fluentnost 0,590. 
Navedeno potvrđuje velike razlike između dve ispitivane grupe. 
Zaključak.  Kognitvini skrining audio zapisom je primenjiv na 
popualciju osoba sa šizofrenijom za utvrđivanje kognitivnog sta-
tusa. Međutim, neophodno je sprovesti dalju analizu (istraživanje) 
na većem uzorku i uz korišćenje dodatnih instrumenata procene 
na ovoj populaciji. 
Ključne reči: kognitivni poremećaji; kognicija; auditivna per-
cepcija; psihotički poremećaji; šizofrenija; neuropsihološki 
testovi; psihometrija
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sequently improved functional outcome, is regard-
ed primarily an effect of withdrawal of psychotic 
symptoms and consequently more efficient use of 
cognitive resources [7, 8].

Neurocognitive deficits in schizophrenia may 
occur even several years before the onset of psy-
chotic symptoms [8]. Social withdrawal and neuro-
cognitive deficits are the earliest signs of schizo-
phrenia, or have the highest correlation with the 
subsequent development of schizophrenia [9]. The 
results of neuropsychological studies of schizophre-
nia show generalized dysfunction. However, certain 
cognitive domains are more severely impaired, in-
cluding: memory [10], especially deficits in working 
memory and verbal memory; attention [11], in par-
ticular selective attention; visuospatial ability [10, 
12], executive function, manifesting problems char-
acteristic for frontal lobe defects [13]. Verbal abili-
ties are relatively preserved, but also impaired in 
comparison with healthy population [14]. Since neu-
rocognitive functions include complex behavior, 
planning and communication, impairment in these 
areas may affect the quality of life and social func-
tioning of people with schizophrenia [15, 16].

Numerous instruments with different levels of 
reliability, sensitivity and specificity have been pro-
posed for the purpose of neurocognitive functioning 
assessment in patients with schizophrenia [17–19].

The aim of this pilot study was to estimate the 
validity of a brief screening of neurocognitive deficits 
in patients with schizophrenia using the Audio Re-
corded Cognitive Screen (ARCS). This was expected 
to validate the use of this instrument in the clinical 
practice to better assess neurocognitive deficits in 
patients with schizophrenia and thereby contribute 
to the development of effective rehabilitation and cre-
ate more precise support programs, in order to im-
prove the patients’ overall psychosocial functioning.

Material and Methods 

We conducted a comparative study between pa-
tients with schizophrenia and persons without a men-
tal disorder. The sample included 31 subjects with 
schizophrenia (study group: 20 men and 11 women) 
and 30 subjects without a mental disorder (control 
group: 12 men and 19 women). Patients with schizo-
phrenia fulfilled all the criteria of the International 
Classification of Diseases (ICD)-10 [20] and the di-
agnosis was made by a psychiatrist at the clinic/hos-
pital. The average age of study subjects was 41.47 
years (SD = 11.38), ranging from 20 to 60 years. 
Evaluation was conducted at follow-up visits. Selec-
tion criteria included a six-month stable treatment. 
Among controls, the average age was 36.70 years (SD 
= 13.55), ranging from 18 to 60 years. The controls 
did not have any psychological or physical diseases, 
or any previous mental disease. In both groups the 

subjects met the inclusion criteria of being literate 
and having normal hearing and sight, while the ex-
clusion criterion was the presence of any head trauma 
or neurological disease. Using the t-test for independ-
ent samples, the age difference between the study 
and control groups was tested and there was no sta-
tistically significant difference (t = 1.42, p = 0.161).

As regards the level of education, about 20% of 
the study group completed only eight years of formal 
education and 16% completed 11 years of formal 
education. As opposed to controls, who had a college 
(23.3%) or university (30%) education in over 50%, 
the percentage of subjects with higher education in 
the study group was only 15%. Pearson’s χ2 test 
showed that the groups statistically significantly dif-
fered in regard to education; overall, controls had a 
higher level of education (χ2 = 12.67, p < ,05).

The instrument used in this research was the 
ARCS [21] for the detection of cognitive impairment 
or dementia in diseases such as Alzheimer’s disease, 
multiple sclerosis, schizophrenia, or traumatic brain 
injury. Earlier studies showed the ARCS to be a useful 
brief assessment tool for examining the cognitive 
deficits associated with psychosis [22]. The ARCS has 
eight subtests that measure five cognitive domains: 
memory (short-term and long-term), verbal fluency, 
language (object naming), visuospatial functions 
(clock drawing) and attention - Hunter attentional task 
(HAT), HAT-A and HAT-B. The ARCS test/instru-
ment is unsupervised, because it employs an audio 
device (computer, MP3 player, CD player). Before test-
ing, the subjects receive clear instructions on how the 
testing is performed and what it requires. The key 
advantage of the ARCS is ease of use. It can be applied 
by professionals of all profiles. An additional advan-
tage of the ARCS is that it takes about 3 minutes for 
a clinician to perform scoring and generate a cognitive 
profile of a respondent. The ARCS has good validity 
and reliability; in previous studies the reliability 
ranged from 0.70 HAT-B to 0.88 for total ARCS. It 
also has excellent sensitivity (92%) and specificity 
(90%) [22]. In our study, Cronbach’s Alpha was 0.85, 
indicating a good reliability of the instrument that 
provides further interpretation of the results obtained.

The study was approved by the Ethics Committee 
of the Clinical Center of Vojvodina and it was con-
ducted in accordance with the Helsinki Declaration.

Results

Descriptive statistics for the ARCS individual 
subtests and domain scores are presented in Table 1. 
In the study group, the distribution of responses on 
delayed recognition memory test exceeded the value 
of 2 (kurtosis 2.45), which deviates from normal dis-
tribution according to the criteria proposed by 
George and Mallery [23]. In the control group, the 
distribution of scores on the writing speed test (kur-
tosis = 10.44 and skewness = 2.89) exceded the bor-
derline values. Having a negative value, the distribu-
tion of scores was skewed to the left, which indi-
cated that the test was very easy for the control group 

Abbreviations
ARCS	 – Audio Recorded Cognitive Screen
HAT	 – Hunter attentional task
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and that values (kurtosis) were grouped mainly 
around the arithmetic mean, which was quite high 
(M = 21.27). Significant deviation from the normal 
distribution was recorded also on the test of delayed 
recognition (false positive). Subjects in this group 
reported a very small number of false positives and 
they were grouped around the arithmetic mean, 
which means that the test was generally easy for them 
(i.e., they had a small number of false positives).

Multivariate variance analysis (MANOVA) was 
used to analyze differences between the groups on 
a series of cognitive functions. Prior to the analysis, 
separate scores were created for cognitive functions 
by adding the scores of the ARCS subtests, and then 

calculating the average value. Six cognitive do-
mains were distinguished: immediate recall, de-
layed recall, visuospatial ability, language, atten-
tion, and verbal fluency. The model was significant 
(F (6.53) = 26.719, p < .001), indicating that there 
were significant differences between the two 
groups. Further analysis of the results revealed dif-
ferences between the two groups in all cognitive 
domains (Table 2).

The arithmetic means presented in Table 2 show 
that controls had higher scores in all cognitive func-
tions. In addition, it shows the effect size (partial eta 
squared) which indicates that in object naming test 
the effect size was moderate, while in immediate 

Table 2. Comparison between the groups regarding the cognitive domains 
Tabela 2. Poređenje između grupa u odnosu na kognitivne domene

Mean
Srednja vrednost

Standard deviation
Standardna devijacija

F test
F test

p/p Effect size
Veličina efekta

Immediate recall
Neposredno pamćenje

SG 5.17 2.08 65.54 0.00 0.53
CG 8.86 1.34

Delayed recall
Odloženo pamćenje

SG 3.97 3.09 81.73 0.00 0.58
CG 9.83 1.67

Visuospatial ability
Vizuoprostorne funkcije

SG 2.42 2.91 29.08 0.00 0.33
CG 7.03 3.69

Language
Jezik

SG 6.97 2.19 10.93 0.00 0.15
CG 8.45 1.02

Attention
Pažnja

SG 9.96 5.81 104.73 0.00 0.64
CG 26.87 6.96

Verbal fluency
Verbalna fluentnost

SG 6.18 2.52 83.63 0.00 0.59
CG 12.32 2.67

Legend/Legenda: SG - study group/eksperimentalna grupa; CG - control group/kontrolna grupa

Table 1. ARCS scores
Tabela 1. Skorovi kognitivnog skrining audio-zapisa

Study group/Eksperimentalna grupa Control group/Kontrolna grupa
Mean

Srednja 
vred-
nost

SD
Standa-
rdna de-
vijacija

Min
Min

Max
Maks

Skew
Indikator 
zakrivlje- 

nosti

Kurt
Indikator 
zaravnje- 

nosti

Mean
Srednja 

vred-
nost

SD
Standa-

rdna devi-
jacija

Min
Min

Max
Maks

Skew
Indikator 
zakrivlje- 

nosti

Kurt
Indikator 
zaravnje- 

nosti
Immediate recall  
Neposredno pamćenje 15,52 6,2 1 26 -0,47 -0,23 26,6 3,9 18 34 -0,08 -0,30

Visuospatial ability
Vizuoprostorne funkcije 2,42 2,9 0 10 1,38 1.00 7,03 3,6 0 10 -0,78 -1,23

Writing speed
Brzina pisanja 10,90 7,6 0 24 -0,25 -1,08 21,2 5,0 0 24 -2,89 10,44

Verbal fluency
Verbalna fluentnost 18,55 7,5 5 35 0,28 -0,38 37,3 8,0 22 55 0,03 -0,39

Language (object naming)
Jezik (imenovanje pred-
meta)

6,97 2,1 2 10 -0,90 0,15 8,43 1.0 7 10 0.30 -0.92

Delayed recall
Odloženo pamćenje 8.19 3.9 0 12 -.093 -0.13 11.5 0.7 10 12 -1.18 -0.20

Attention/Pažnja 12.81 7.2 0 27 -0.39 -0.63 30.0 7.6 11 40 -0.37 -0.32
Legend: Skew - skewness,  Kurt - kurtosis, SD – standard deviation
Legenda: Skew – Indikator zakrivljenosti, Kurt – indikator zaravnjenosti, SD – standardna devijacija
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recall, delayed recall, visuospatial ability, attention 
and verbal fluency, the effect was large, suggesting 
great differences between the two groups.

Discussion

Similar to the results of previous studies, our 
study shows that patients with schizophrenia ex-
hibit neurocognitive deficits in different domains 
[14]. The application of the ARCS enabled us to 
analyze in which domains the deficits were most 
pronounced. Also, it took less than 1 h to assess 
impairments in five domains, which is attractive for 
clinical application [24]. Determination of the spe-
cificity of the neurocognitive profile in schizophre-
nia is made by comparison with controls, whether 
they are healthy subjects or patients with some 
other mental disorder (unipolar and bipolar affective 
disorders). All studies found significant differences 
in all domains, with the effect size varying from 
0.75 to 1.5 [25], which was also confirmed in our 
study where all cognitive domains were affected by 
schizophrenia and the effect size ranged from mod-
erate to severe. In patients with schizophrenia, we 
found prominent deviations in all domains, where-
as differences greater than standard deviations were 
found in the domains of memory, attention and lan-
guage. These data are in line with previous studies 
in which these domains were identified as the most 
affected areas in these patients [14]. Memory is the 
most frequently analyzed domain, being one of the 
most problematic ones, because it is manifested by 
rapid deterioration. Observing memory as a com-
plex function, previous research has shown that 
schizophrenia usually seriously affects functional 
memory, and working memory deficits can be sev-
eral standard deviations below normal [26]. Fur-
thermore, it has shown that working memory has 
the strongest relationship with functional disability 
[27]. The overall cognitive functioning and deficits 
in memory, attention and executive functions in 
particular, along with the present symptomatology, 
are in a direct correlation with the functional out-

come of treatment, i.e., social functioning of people 
suffering from schizophrenia [28]. In regard to 
visuospatial ability, unlike other studies which re-
ported a small difference in the performance among 
subjects [28], our data indicate significantly lower 
achievement in subjects with schizophrenia com-
pared with controls. Although there is evidence in 
the literature that this domain is the least impaired 
in schizophrenia, our study showed lower achieve-
ment also in the domain of attention, which could 
in part justify poorer functioning in tasks requiring 
visuospatial analysis and organization and construc-
tive abilities. Sanz and associates [28] found a mod-
erate correlation between years of education and 
visuospatial/constructive abilities and attention. In 
addition, cognitive abilities, functions such as lan-
guage, are relatively preserved in patients with 
schizophrenia; however, in our study they were de-
ficient compared with the control group. 

Taking into account the limited size of our sam-
ple, as well as the low educational level among the 
subjects, this aspect should certainly be further ex-
amined and the results should be interpreted with 
caution. It should be kept in mind that in the group 
of patients with schizophrenia, the patterns of def-
icit depend on both the premorbid functioning and 
positive or negative symptomatology.

Conclusion

Cognitive function has gained a paramount im-
portance in studying the etiology, course and treat-
ment outcome of schizophrenia. Recognition of 
functional effects of cognitive deficits is important 
for planning therapeutic guidelines so that, in addi-
tion to pharmacotherapy, attention should be paid 
to cognitive rehabilitation in order to reduce the 
degree of functional disability of the patients. In 
relation to the application of the Audio Recorded 
Cognitive Screen for the detection of cognitive im-
pairment in schizophrenia, our results show that 
this instrument has good and reliable characteristics 
and is useful in the clinical practice.
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