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Abstract
Aim: Cognitive deficit in psychotic illness is intensively studied, different cognitive subtypes 

have been suggested. In recent years, there has been an increase in the number of studies  

in patients with schizophrenia  and their relatives searching for  endophenotypes of the 

disease.  The aim of  our  study was to investigate  cognitive performance  and cognitive 

subtypes in the siblings of the patients.

Methods: Four groups of subjects were included: patients with a first episode of psychotic  

illness, the siblings of these patients, and two control groups. All the study subjects (N = 

84) had a battery of neuropsychological  tests that measured basic cognitive domains – 

memory,  executive  functions,  attention,  visual-spatial  skills,  language  skills  and 

psychomotor speed – administered to them. The data were assessed with pairwise t-tests 

for group comparisons. The siblings were distributed into three groups according to their  

cognitive performance:  non-deficit,  partial  deficit,  and global  deficit.  Subsequently,  the 

patients were assigned into three groups corresponding to their siblings' performance.

Results: Our results revealed attenuation of abstract thinking in the siblings compared to 

the controls. As expected, the patients showed impairment across all cognitive domains. 

The patients and siblings demonstrated similar profiles in each subtype, in the severity of 

their impairment, and in their patterns of cognitive performance. Conclusions: Our results 

suggest that the cognitive profile can be considered as an endophenotype of psychotic 

disorders.
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1 | INTRODUCTION

Cognitive  impairment  is  considered  a  core  feature  of  schizophrenia; 
patients score significantly  lower than controls across all  cognitive tests 
and  domains  (Keefe,  Eesley,  &  Poe,  2005;  Schaefer,  Giangrande, 
Weinberger, & Dickinson, 2013). In recent studies the cognitive profile in 
schizophrenia is divided into three, four, or up to seven cognitive clusters 
(Ammari,  Heinrichs,  &  &Miles.  A.A.,  2010;  Gilbert  et  al.,  2014).  The 
clusters that are identified are comprised of patients

with  severe  and  generalized  cognitive  impairments,  normal  cognitive 
functioning, and specific deficits (in the areas of visuospatial processing 
and memory, executive functions, and/or verbal memory (Gilbert et al.,  
2014; Kremen, Seidman, Faraone, Toomey, & Tsuang, 2004; Lewandowski, 
Sperry, Cohen, & Ongur, 2014). The extraordinary variability of cognitive 
deficits within schizophrenia probably reflects different etiological factors. 
Classifying  individuals  into  more  homogeneous  subgroups  could  be  a 
beneficial means of gaining an insight into specific and causal pathological 
processes in
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schizophrenia.  Moreover,  the  different  cognitive  deficits  predict  the 

course  of  clinical  symptoms (Putnam  & Harvey,  2000),  structural  brain 

changes (Geisler et al., 2015), response to treatment (Gilbert et al., 2014), 

and primarily functional outcome (Fu, Czajkowski,  Rund, & Torgalsbøen, 

2017;  Kaneda, Jayathilak,  & Meltzer,  2009).  Significant roles are played 

especially by processing speed, attention, and verbal memory (Bosia et al.,  

2019). Different cognitive clusters correlate with findings from functional 

magnetic resonance, as confirmed in our previous study (Rodriguez et al., 

2019).

Numerous recent studies have focused on individuals at high risk of 

psychosis,  including  relatives  of  patients  (Appels,  Sitskoorn,  Westers, 

Lems, & Kahn, 2003; Bora et al.,  2014; Chu et al.,  2019; Cosway et al.,  

2000; Faraone et al., 1995). The results suggest that cognition is impaired 

in healthy relatives of patients as well (Snitz, MacDonald, & Carter, 2006). 

A meta-analysis described the weakening of cognition in relatives' visual 

memory, verbal memory, processing speed, and sustained attention (Bora, 

2017). Mild cognitive deficits in relatives appear to be a stable trait that  

represents a potential risk factor for the development of psychotic illness 

(Bora et al.,  2014; Faraone et al.,  1995).  Of particular interest are non-

affected siblings, who are at higher-than-average genetic risk of psychotic 

disorder (Chou et al., 2017). It has been shown that the siblings of patients 

have mildly  attenuated cognitive performance in comparison to healthy 

controls (Egan et al., 2000) with a small to medium effect size range (Snitz 

et al., 2006). This impairment does not reach the same level as that found 

in the fully developed illness (Cannon et al., 1994).The siblings of people 

with  schizophrenia  performed  worst  on  tests  of  executive  function, 

processing speed, and general IQ (Cella, Hamid, Butt, & Wykes, 2015). A 

study in larger sample of siblings and healthy controls showed that higher 

levels of polygenic risk for schizophrenia was associated with suggested 

intermediate phenotypes of psychopathology and cognition (van Os et al., 

2017). The cognitive score was estimated based on a short version of the 

WAIS-III.  However,  a  replication  of  this  study  displayed  stronger 

associations between polygenic risk score and psychopathology in siblings; 

with the exception of cognitive score (van Os et al., 2019).Quee, Alizadeh, 

Aleman,  and  van  den  Heuvel  (2013)  described  three  similar  clusters 

observed in  patients;  they  are  “normal”,  “mixed”,  and “impaired”.  The 

impaired profile of siblings was almost identical to that of their relatives 

who were patients. Recently, five stable cognitive trajectories in patients 

and four in siblings were identified (Islam et al., 2018).

Cognitive  alterations  may  thus  be  a  marker  of  genetic  risk  for 

schizophrenia  and  the  endophenotype  of  schizophrenia  (GarcíaLaredo, 

2018; Toulopoulou et al.,  2007; Zheutlin et  al.,  2016). Besides cognitive 

functions,  other  areas  have  also  been  examined,  such  as  neurosteroid 

levels (Cai, Cao, Zhou, & Yao, 2018) or magnetic resonance imaging. The 

multimodal imaging analysis revealed primarily changes in the density of 

grey matter (in the left medial frontal gyrus, left thalamus and left insula),  

altered activity in the anterior cingulate cortex and dorsolateral prefrontal 

cortex,  or  hyperactivation  in  the  left  inferior  frontal  gyrus/amygdala 

(Cooper, Barker, Radua, Fusar-Poli, & Lawrie, 2014). Altered activity in the  

dorsolateral prefrontal cortex can be manifested as poorer performance in 

working memory. The changes of grey matter in insula, the central hub of 

salience network, are directly related to attention, since insula represents 

the first filter to distinguish essential and non-essential information. The 

role of neurosteroids in at risk mental state is still poorly understood, due 

to lack of evidence. The most consistent finding is higher cortisol level in 

clinical high-risk population (Walker et al., 2013). Furthermore, alteration 

in hypothalamo-pituitary axis in first episode of schizophrenia is associated 

with lower volume of left hippocampus (Mondelli et al., 2010); thus, it may 

play role in cognitive impairment. In our previous study we found several 

interactions  between  neurosteroids  and  cognition,  especially  memory 

domains,  in both patients and their healthy siblings (Knytl  et al.,  2019). 

Interactions of neurosteroids with neurotransmitter systems lead to their 

examination  as  novel  therapeutic  agents  for  schizophrenia,  including 

treatment of cognitive impairment, with still inconclusive results (Marx et 

al., 2009, 2014).

Although there have been numerous studies that verified cognitive 

attenuation  in  healthy  relatives  of  schizophrenia  patients,  only  few  of 

them attempted to cluster the data,  as is  the current trend in patients 

cognition. The results of continuing and manifold effort to find meaningful 

cognitive  subtypes  remain  equivocal.  Possible  explanation  for  the 

unsuccessful subtyping is the use of single cognitive test or one domain. 

The objective of our study was to describe in detail cognitive profiles in the 

siblings  of  patients  with a  psychotic disorder.  In order  to minimize  the 

effects  of  prolonged  course  of  illness,  long-term  medication  exposure, 

relapses  and  hospitalizations  on  cognitive  functions,  we  included  first-

episode  patients.  We  hypothesized  that  siblings  have  a  profile  pattern 

similar  to  that  observed  in  patients  and  their  performance  can  be 

distinguished into subgroups characterized by impairments across multiple 

cognitive domains. This approach could allow the identification of different 

types  of  cognitive  profiles  based  on  their  interrelationships  between 

siblings and patients. The profiles could then be the basis for identifying 

other relationships, according to demographic data, levels of functioning 

and quality of life, or associations with genetic risk factor (Cannon et al., 

2000).
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2 | METHODS

2.1 | Study subjects

The study sample consisted of four groups of subjects: (a) patients with a 

first episode of psychotic disorder; (b) healthy siblings of these patients; 

(c) a control group of healthy subjects matched in age and education to 

the patients; and (d) a control group matched in age and education to the 

siblings.  Two  control  groups  were  chosen  to  control  for  the  expected 

differences in age and education between the patients and siblings.

Those included were subjects aged 15-35 years who were fluent in  

the  Czech  language.  The  patients  were  diagnosed  with  schizophrenia, 

acute  psychotic  disorder  with  schizophrenia  symptoms,  or 

schizophreniform disorder  according  to the ICD-10 criteria.  The siblings 

and control subjects had no psychotic disorder; the absence of psychosis 

was  confirmed  with  the  Mini-International  Neuropsychiatric  Interview 

(M.I.N.I.).  The patients were enrolled during,  or shortly  after,  their  first 

episode  of  illness,  and  were  clinically  stable  (without  acute  psychotic 

symptoms).  The  exclusion  criteria  for  all  groups  were  neurological  or 

endocrine  disease,  organic  brain  disorder,  substance  dependence 

(current/past), intellectual disability, and a motor or perceptual handicap. 

The study was conducted at the National Institute of Mental Health of the 

Czech  Republic.  The  study  protocol  was  approved  by  the  local  Ethics 

Committee; all the subjects signed an informed consent form.

2.2 | Cognitive assessments

All  the  participants  were  assessed  with  a  neuropsychological  battery 

administered by a trained psychologist.  The battery of tests covered six 

basic cognitive domains: speed of processing, attention, working memory, 

verbal memory, visual memory, and executive functions (this domain was 

divided  into  two  subdomains:  problem  solving  and  abstraction).  For 

detailed description of the calculation of the composition and consistency 

of cognitive domains, see our previous study (Rodriguez et al., 2017). For 

assessment  of cognitive performance, we used essential  neurocognitive 

tests  (Lezak,  Howieson,  Loring,  & Fischer,  2004)  and  selected  subtests 

from  WAIS-III  (Wechsler,  1997).  The  list  of  tests  for  each  domain  is 

reported in Table 1. The tests were administered using pencil-and-paper 

and  computer  methods;  the  maximum  total  time  taken  for  the 

psychological assessment was 120 minutes.

2.3 | Demographic and clinical assessments

All  the  participants  were  examined  by  a  trained  psychiatrist.  Basic 

demographic (gender, age, years of education, social status), and clinical 

(medical history, duration of illness, medication) data were obtained.

2.4 | Statistical analysis

2.4.1 | Normalization of cognitive scores

Mean  values  and  standard  deviations  for  the  individual  tests  were 

extracted  from  the  group  of  healthy  controls.  The  data  were  used  to 

calculate z-scores for each subject. Based on previous studies, the tests  

were divided into seven domains (Table 1). The values of the domains for  

each subject were calculated as the tests' means.

2.4.2 | Descriptive analysis and group 
comparisons

Normality  tests  (Kolmogorov-Smirnov test)  and histograms of  individual 

domains  were  used,  followed  by  non-parametric  versions  of  t-tests 

(Mann-Whitney  test)  to  assess  group  differences.  The  results  were 

subsequently corrected with Bonferroni correction.

2.4.3 | Cognitive subtypes of siblings

The siblings were divided into three groups on the basis of their cognitive 

performance (Quee et al.,  2013; Rodriguez et al.,  2017). The first group 

included  subjects  without  a  cognitive  deficit  whose  performance 

corresponded  to  the  healthy  controls  (labelled  as  “non-deficit”).  The 

second  group  (“partial  deficit“)  consisted  of  siblings  with  a  partial 

cognitive impairment, that is, their performance in one cognitive domain 

was at least one SD below the controls. Subjects with a global cognitive 

deficit,  that  is,  their  performance  was  below  one  SD  in  two  or  more 

domains, were assigned to the third group (“global deficit“). The patients 

were distributed into three groups according to the cognitive performance 

(subtypes) of their siblings. If a patient had more

TABLE 1 Representation of domains

Domains Tests

Visual memory ROCFT (3 minutes, 30 minutes)

Verbal memory AVLT (I-V, VI, 30); WMS-III:LM

Working memory WAIS-III: DS, LNS; WMS-III: SS;
TMT-B, ST-CW

Attention CPT

Psychomotor speed VFT; ST-W,C; TMT-A; WAIS-III: DS-C

Abstraction WAIS-III: Sim, Com, PA

Problem solving (executive 
function)

WCST; ToL

Abbreviations:  AVLT,  Auditory  verbal  learning  test;  CPT,  Continuous 

performance task; ROCFT, Rey-Osterrieth complex figure test; ST, Stroop test 

(W = word, C = colour, CW = colour word); TMT, Trail making test; ToL, Tower of 

London;  WAIS-III,  Wechsler  Adult  Intelligence  Scale;  WAIS-III:  Com, 

comprehension;  WAIS-III:  DS,  digit  span;  WAIS-III:  DS-C,  digit  symbol-coding; 

WAIS-III:  LNS, Letter, number  sequencing;  WAIS-III:  PA, picture arrangement; 

WAIS-III:  Sim,  similarities;  WCST,  Wisconsin  Card  Sorting  Test;  WMS-III, 

Wechsler  memory  scale;  WMS-III:  LM,  logical  memory;  WMS-III:  SS,  spatial  

span.

than one sibling, only one was randomly chosen for detailed analysis.
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3 | RESULTS

3.1 | Descriptives

The total of 102 subjects was enrolled into four groups: (a) patients with a 

first  episode  of  psychotic  illness  (N =  23;  57% males,  mean  age 26.03 

years, SD = 6.5); (b) siblings of the patients (N = 27; 67% males, mean age 

28.37 years, SD = 7.7); (c) a control group matched in age and education to 

the patients (N = 23; 57% males, mean age 26.78 years, SD = 6.3), and (d) a 

control group matched in age and education to the siblings (N = 27; 67% 

males, mean age 29.03 years, SD = 7.3). One patient had two siblings and  

one patient had three siblings. All the patients had been diagnosed with 

schizophrenia  or  related  psychotic  disorders  according  to  the  ICD-10 

criteria (Paranoid schizophrenia F20.0: N = 13, Acute psychotic disorders 

F23.0: N = 3 and F23.1: N = 7). The basic demographic data (age, gender, 

education, social status) for each study group are shown in Tables 2 and 3.

The groups did not differ significantly in terms of age (P = .75 for the 

siblings and their controls; P = .67 for the patients and their controls), and 

education (Cramer's V = .18; P = .46 for the siblings and their controls;  

Cramer's V = .08; P = .84 for the patients and their controls).

3.2 | Group differences

The values of cognitive domains for each group are presented in Tables 2 

and  3.  The  difference  in  performance  between  the  patients  and  their  

healthy controls was statistically significant across all cognitive domains (P 

< .05), specifically:  visual memory (P = .001), verbal memory (P = .000),  

working memory (P = .002), attention (P = .001), psychomotor speed (P 

=  .006),  abstraction  (P  =  .001),  and  problem  solving  (P  =  .006).  The 

performance of the siblings and their healthy controls differed significantly 

only in abstraction (P = .004). The observed difference in verbal memory 

between the siblings and controls did not reach statistical significance. No 

difference was found in visual and verbal memory, attention, psychomotor 

speed, and problem solving. The patients and their siblings differed in the 

domain of verbal memory and abstraction; however, the difference lost its  

significance after Bonferroni correction. As shown in Figure 1, the patients 

had the poorest performance in all cognitive domains. The performance of 

the healthy controls, on the other hand, was the best and varied within 

the expected range. The cognitive performance of the siblings was exactly  

between that of the patients and the healthy controls.

3.3 | Cognitive subtypes in siblings

More  detailed  analyses  of  the  performance  of  the  patients  and  their 

siblings are shown in Figure 2A-C. The graphs demonstrate three clusters 

of siblings' cognitive profiles: non-deficit profile, partial deficit, and global 

deficit. However, because of the small number of subjects in each of the 

clusters (non-deficit profile n = 7, partial deficit n = 5, global deficit n = 12), 

the results cannot be statistically verified.

4 | DISCUSSION

We compared cognitive performance in patients with schizophrenia, their  

healthy  siblings,  and  control  groups.  Participants  were  categorized 

according to the previously  identified subgroups.  Our results  confirmed 

the  previously  published  data;  patients  show  significantly  worse 

performance across all cognitive domains. The performance of the siblings 

was  similar  to  that  of  their  healthy  controls,  albeit  weakened,  with  a 

significant  difference in abstraction (Figure 1).  The findings support the 

assumption that cognitive impairment is one of the endophenotypes of 

schizophrenia, as reported by others (Toulopoulou et al., 2007).

The results of studies focusing on cognitive deficits in patients with 

schizophrenia demonstrate great heterogeneity. Thus, there is a need to 

categorize  patients  according  to  the  degree  of  cognitive  impairment. 

Three or four cognitive clusters,  such as individuals  without a cognitive 

deficit (whose performance in cognitive tests is similar

TABLE 2 Demographic characteristics and z-scores of cognitive domains (means, standard deviations, pair-wise comparisons) of the patients

Variable/group Patients (n = 24) Controls to patients (n = 24) Overall group differences

Age, years (SD) 26.03 (6.5) 26.78 (56.25) F = .18; P = .67

Gender (M/F) 13/10 13/10

Education (%) Cramer's V = .08; P = .84

• elementary school 22 13

• secondary school 44 35

• university 34 52

Social status (%)

• Employed/student 43 92

• Unemployed/disability pension only 30 8

• Protected workplace + disability pension 23 0
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• Maternity leave 4 0

Visual memory, mean (SD) −0.92 (0.92) 0.08 (0.98) P = .001

Verbal memory, mean (SD) −1.32 (1.11) 0.19 (0.62) P = .000

Working memory, mean (SD) −1.07 (1.50) 0.07 (0.73) P = .002

Attention, mean (SD) −0.70 (1.10) 0.08 (0.51) P = .001

Psychomotor speed, mean (SD) −0.53 (0.79) −0.17 (0.74) P = .006

Abstraction, mean (SD) −1.13 (1.29) −0.09 (0.78) P = .001

Problem solving, mean (SD) −1.14 (1.4) −0.20 (0.93) P = .006

Note: Bonferroni correction is 0.007.

TABLE 3 Demographic characteristics and z-scores of cognitive domains (means, standard deviations, pair-wise comparisons) of the siblings
Variable/group Siblings (n = 27) Controls to siblings (n = 27) Overall group differences

Age, years (SD) 28.37 (7.73) 29.03 (7.26) F = .10; P = .75

Gender (M/F) 18/9 15/9

Education (%) Cramer's V = .18; P = .46

• elementary school 4 4

• secondary school 66 59

• university 30 37

Social status (%)

• Employed/student 44 67

• Unemployed/disability pension only 15 7

• Protected workplace + disability pension 41 26

• Maternity leave 0 0

Visual memory, mean (SD) 0.12 (1.08) 0.00 (1.01) P = .53

Verbal memory, mean (SD) −0.52 (0.81) −0.18 (0.76) P = .14

Working memory, mean (SD) −0.34 (0.89) −0.06 (0.55) P = .19

Attention, mean (SD) −0.15 (0.72) −0.36 (1.16) P = .97

Psychomotor speed, mean (SD) −0.11 (0.72) 0.13(0.47) P = .22

Abstraction, mean (SD) −0.71 (0.86) −0.08(0.83) P = .004

Problem solving, mean (SD) −0.50 (1.21) 0.13 (0.45) P = .069

FIGURE 1 Cognitive performance
(mean z-values of cognitive domains) of 
patients, siblings and healthy controls. 
The performance of both
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0,5
control groups was very similar. Therefore, it is shown as one line for
better clarity
to the results of healthy subjects), with a partial weakening, and with a 

global  cognitive  deficit  have  been  suggested  (Gilbert  et  al.,  2014). 

Similarly,  we  have  decided  to  cluster  the  performance  of  the  healthy 

siblings and to connect the results with their relative who was a patient. 

Based  on  our  findings,  we  propose  the  existence  of  three  cognitive 

subtypes: non-deficit, partial deficit, and global deficit.

The patients and their siblings demonstrated similar profiles of each 

subtype in terms of severity of impairment and cognitive patterns. We did 

not  identify  new  subgroups,  but  visually  confirmed  the  previously 

presented data.  The siblings  in  the non-deficit  group  showed cognitive 

performance identical to that of the healthy controls. The performance in 

all cognitive domains did not fall below one SD in this group. The patients 

related to these siblings performed best compared to the other patient 

groups in terms of psychomotor speed,

controls siblings patients

working  memory,  problem  solving,  attention,  and  abstraction.  The 

cognitive  performance  of  these  patients  was  also  close  to  that  of  the 

healthy  controls.  The  second  group  of  siblings  is  described  as  “partial  

deficit” and their performance in one domain fell below the mean. The 

patients  related  to  this  group  showed  the  poorest  overall  cognitive 

performance.  Their  scores  in  almost  all  domains  (except  for  visual 

memory)  were below one SD. The siblings  in the third group, with the 

poorest cognitive performance (“global  deficit”),  had the most impaired 

domains of abstract thinking and verbal memory. The performances of the 

siblings in this group and the patients related to them were most alike. We 

assume that if the level of cognitive functions is evenly distributed, the 

impairment  after  the  onset  of  illness  is  not  as  severe  as  when  the 

weakening of cognitive functions is already detectable in the premorbid 

period. These findings are in line with

(a) Non deficit FIGURE 2 Siblings with, A,
non-deficit cognitive profile, B,

(b) Partial deficit
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previous a study in larger sample of siblings and healthy controls (van general population, that is, in siblings of patients and in healthy conOs et al.,  

2019).The authors assumed that cognition might represent a trols, as well.

prognostic  factor  of  schizophrenia.  They  concluded  that  genetic  risk  Other  authors  described  different  cognitive  subtypes  in  the  sibfactors  for  

schizophrenia would predict lower cognitive ability in the lings of patients with psychotic illness, as well (Quee et al., 2013).

Quee  and  his  collaborators  demonstrated  that  siblings  could  be 

distinguished as an intermediate group between the controls and patients. 

Using hierarchical cluster analysis, they identified three cognitive clusters 

among the siblings (normal, mixed, and impaired profile). They assigned 

the performance of  patients to their  siblings.  The poorer the cognitive 

profile of  the siblings,  the higher the level of  correspondence with the 

patients' performance. Similar to our results,  the subtypes in this study 

differed not only with regard to the level of performance, but also in their 

patterns.  Furthermore,  our  study  is  the  first  to  reveal  the  difference 

between  siblings  and  their  controls  in  the  abstraction  domain.  As 

mentioned  in  the  introduction,  cognitive  performance  is  related  to 

treatment  response  and  functional  outcomes.  If  the  cognitive 

performance is  attenuated in  siblings,  a  worse  course  of  the  illness  in 

patients can presumably be expected.

A relationship can be assumed between the cognitive performance of 

patients and their siblings (Islam et al., 2018). The siblings of people with 

schizophrenia performed significantly  worse on tests  of  theory of  mind 

and social  perception (Cella  et  al.,  2015).This  weakening  may be partly 

related to the significant difference between the siblings and the healthy 

controls in the abstraction domain. Langdon and Coltheart (1999) found 

that  there  is  a  domain-specific  cognitive  module  dedicated  to  general 

sequencing abilities and inability to manipulate symbolic representations 

is  associated  with  a  theory  of  mind  (or  mentalizing).  Their  stimulus 

material was very similar to the picture arrangement (subtest of WAIS-III)  

used in our study. It can be assumed that the cognitive domain that links 

the theory of mind and cognitive functions, attenuated in siblings, could be 

abstraction. Alternative explanation of differences in abstraction between 

siblings and healthy controls is associated with cognitive bias jumping to 

conclusions, which was more prevalent in first-degree relatives of patients 

(van  Os  et  al.,  2019).  Siblings  showed  altered  activity  in  the  anterior 

cingulate  cortex  and  dorsolateral  prefrontal  cortex  (Sambataro  et  al., 

2013).  Future studies  should verify  the connection between changes in 

these cerebral areas and the weakening in neurocognition, but in social  

perception and self-perception as well.

A major strength of our study is its detailed description of cognitive 

functioning in  patients  and their  healthy  siblings.  We compared overall 

performance  between  the  groups  of  patients,  siblings,  and  healthy 

controls and described variations among siblings. Another asset is the fact 

that the study and control groups were paired according to their years of 

education and age. The impact of these confounding factors on the results 

of  cognitive  tests  has  been  described  previously  (Wahlin,  DeFrias, 

MacDonald, Nilsson, & Dixon, 2006).

As mentioned above, there is great heterogeneity  in the results of  

studies  on  cognitive  deficit  in  schizophrenia,  especially  when  each 

cognitive  domain  is  examined  separately.  We  used  a  very  complex 

neurocognitive battery that assessed each cognitive domain with at least 

two tests and at the same time, we were able to measure the cognitive 

performance as an overall profile. In other words, failure in one test did 

not  mean  weakening  in  the  cognitive  domain  being  tested,  and  the 

weakening  of  one domain  did  not  imply  a  global  cognitive deficit.  Our 

results,  in  agreement  with  other  authors,  showed a specific  pattern of 

cognitive  profiles  in  the  siblings  and  patients,  but  not  in  the  healthy 

controls.  The advantage of choosing siblings,  not parents,  is  the shared 

environment and upbringing, and the very similar circumstances in which 

the individuals grew up.

The main limitation of our study is the low number of subjects, which 

does  not  allow  additional  statistical  processing,  such as  to  explore  the 

correlations between the performance of the patients and their siblings in 

individual subgroups. A larger study sample would also make it possible to 

focus more on other socio-demographic data that could play a role in the 

development of psychosis. The cross-sectional study design prevents the 
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cognitive profile from being used for the prediction of the future course of 

the illness. Our results indicate cooccurrence, not causality.

In conclusion, our results confirmed that the cognitive performance of 

the siblings of patients is poorer than that of the healthy controls. More 

detailed  cognitive  subtypes  and  profiles  of  patients  and  their  healthy 

relatives  may  be  of  importance  in  the  search  for  the  underlying 

pathophysiological mechanisms of schizophrenia and may help to specify 

the cognitive endophenotype of psychosis.
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