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Abstract 
 
Objective: This study aimed to investigate neurocognitive functioning, quality of life, and global functional performance in 

Ultra-High Risk (UHR) individuals compared to Familial High-Risk (FHR) individuals for developing schizophrenia. 
Method: An observational cross-sectional study was conducted using a convenient sampling method at Roozbeh Hospital 

in Tehran, Iran, from June 2017 to January 2020. The study included 40 UHR individuals based on the Structured Interview 
for Psychosis Syndrome (SIPS) interview, as well as 34 FHR individuals due to genetic risk. Neurocognitive functioning, 
quality of life, and global functional performance were assessed by using the Cambridge Automated Neuropsychological 
Test Battery (CANTAB) and Controlled Oral Word Association Test (COWAT), Quality of Life Scale (QLS), and Global 
Assessment of Functioning (GAF). 
Results: UHR individuals for schizophrenia demonstrated significant lower scores in phonemic and semantic verbal 

fluency (t = 6.218, P < 0.001; t = 4.184, P < 0.001, respectively), more total errors for spatial working memory (t = -5.874, 
P < 0.001), and fewer problems solved in minimum moves in Stocking of Cambridge (SOC) (t = -2.706, P < 0.01) compared 
to FHR individuals. Intra-Extra Dimension (IED) did not differ significantly between the two groups. Moreover, the study 
indicated significant GAF decline (F = 79.257, P < 0.001) and lower total score on the QLS (t = -10.655, P < 0.001) in UHR 
compared to FHR individuals. 
Conclusion: It is possible to differentiate UHR individuals from FHR individuals through neurocognitive, quality of life, and 

global functioning assessment. 
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Schizophrenia is a debilitating disorder often with a 

long prodromal stage (1). The prodromal state of 

schizophrenia is accompanied by an increased risk for 

developing the full-blown disease (2). Early risk 

assessment in these individuals is beneficial for proper 

management (3). The ultra-high risk state for 

schizophrenia (UHR) is a clinical description for the 

prodromal state of schizophrenia (4). UHR individuals 

can be identified by Structured Interview for Psychosis 

Syndrome (SIPS). It is a common psychometric tool for 

identifying UHR individuals based on their symptoms, 

individual traits, and general function level, which is 

assessed by means of a semi-structured interview (5). 

Moreover, familial high-risk individuals (FHR) are at 

increased risk irrespective of the UHR criteria (6). In 

recent decades, many studies have evaluated the 

significance of a positive family history in making 

individuals more vulnerable to schizophrenia. 

Conversely, the UHR or clinically high-risk group can be 

considered an almost recent concept. Therefore, 

comparing the clinical and genetic risk groups is expected 

to elucidate key prognostic features of the schizophrenia 

prodrome. 

The state of cognitive deficits contributes to the functional 

outcomes of individuals with schizophrenia (7). Current 

diagnostic tools on schizophrenia (ICD11, DSM5) 

include sections on cognitive impairments among the 

related clinical findings (8). The most prominent deficits 

in the neurocognitive domains in schizophrenia are 

known to take place in working memory and executive 

functioning (9). Notably, neurocognitive impairments 

often predate the main psychopathological symptoms of 

schizophrenia (10). UHR individuals also manifest 

deficits in several neurocognitive domains (11). 

Moreover, some neurocognitive impairments previously 

demonstrated prognostic significance in determining the 

subsequent risk of disease transition (12). Global 

functional performance and quality of life (QoL) are the 

major constituents in psychiatric therapies (13). Although 

several studies have previously performed the prognostic 

risk assessment in UHR and FHR individuals, there has 

been limited direct comparison between these two groups 

(14). Therefore, comparing the severity of neurocognitive 

impairments, the quality of life, and the functional 

outcomes is expected to enable the identification of the 

key prognostic markers in the prodromal state of the 

disease. 

The principal objective of this study was to investigate 

neurocognitive performance including Spatial Span 

(SSP), Spatial Working Memory (SWM), Stocking of 

Cambridge (SOC), and Intra-Extra Dimensional Set 

Shifting (IED), Verbal Fluency, QoL, and functional 

performance in UHR and FHR individuals. We aimed to 

test if there are higher levels of cognitive deficits, lower 

QoL, and poorer cognitive performance in the UHR group 

compared to FHR individuals. 

 

Materials and Methods 
Participants 

This was an observational cross-sectional study with a 

convenient sampling method. Participants were identified 

from the medical records of outpatient or inpatient units 

of Roozbeh Hospital, Tehran, from June 2017 to January 

2020. Two groups were defined initially: first-degree 

relatives of patients with clinical diagnosis of 

schizophrenia, and help-seeking individuals. Medical 

record files of admitted patients from Inpatient 

Psychiatric wards of Roozbeh Hospital were explored. All 

first-degree relatives of the individuals with 

schizophrenia in the 15-39 age group were selected. The 

second group participants were recruited from help-

seeking individuals referring to Emergency Department 

with a recorded history of at least one psychotic symptom 

with sub-threshold duration or/and frequency (not 

meeting the criteria for any psychotic disorder), as 

evaluated by a psychiatric specialist. Individuals were 

identified from the records and contacted by telephone. 

Participants from both groups were primarily included if 

they met these criteria: age between 15 to 39 years, 

education level of at least junior high school, no 

documented history of clinical schizophrenia, or any other 

related psychotic diseases or history of taking any anti-

psychotic medications, and not using psychoactive drugs 

within the previous year. The aim and procedure of the 

study were briefly explained to each person, and those 

who agreed to participate in the study were recruited by 

obtaining both oral and written informed consent. 

All individuals were investigated using the Structured 

Interview for Psychosis Syndrome (SIPS) scale for the 

identification of the UHR group, conducted at Roozbeh 

by a well-trained resident of psychiatry. Individuals who 

neither met UHR criteria nor had positive familial history 

were excluded from the study. A summary of symptom 

severity scales as well as the results of the Global 

Assessment of Functioning (GAF) for each person were 

reported. Neurocognitive assessments were performed for 

all included individuals in the laboratory of Cognitive 

Science Studies, at Roozbeh Hospital. Working memory 

and executive functioning were evaluated using the 

Cambridge Neuropsychological Test Automated Battery 

(CANTAB), and verbal fluency with the Controlled Oral 

Word Association Test (COWAT). An additional 

interview was performed for the assessment of QoL and 

scored using Quality of Life Scale (QLS). All interviews 

were recorded to ensure the completion of interviews, 

while informed consent was obtained from all 

participants. 
 

Procedure 
 

Psychopathology Measures 

The UHR individuals were identified using SIPS scale, 

which is a semi-structured interview tool that includes the 

Scale of Prodromal Symptoms (SOPS), family-history 

questionnaire, Schizotypal Personality Disorder 

Checklist, and an adapted form of the GAF scale (5). The 

SOPS, as a part of the SIPS, comprises of positive, 
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negative, disorganization, and general symptoms, as well 

as a summary of the SIPS syndrome criteria. It is a 19-

item scale used for addressing the severity of each 

symptom, if present. The SIPS has been used for two 

decades with good indicators of its reliability and validity 

and has been previously employed in a sample of Iranian 

population (5, 15). In this study individuals were 

interviewed and scored from 0-6 using version 5.6.1 of 

the SIPS interview (16) by a trained psychiatry resident. 

Symptoms with a severity rating of 3-6 were further 

investigated regarding the symptom onset, frequency, 

worsening, and the presence of schizotypal personality 

disorders and reported. As a distinct variable in our study, 

GAF results were separately recorded (see below). Based 

on SOPS scores, individuals were included if they 

belonged to at least one of the following categories: Brief 

Intermittent Psychotic Syndrome (BIPS), Attenuated 

Positive Symptom Syndrome (APS) or Genetic Risk and 

Deterioration Syndrome (GRDS). 
 

Neurocognitive Performance 

Neurocognitive assessment tests were conducted using 

the CANTAB and COWAT. The CANTAB is a 

standardized assessment tool that was originally 

developed by the University of Cambridge in 1992. Due 

to their completely visuospatial property, these tools do 

not pose any language barriers or engaging problems as a 

result of psychopathologies. Therefore, the CANTAB is 

suitable for appraisal of patients from different cultural 

backgrounds and comprises insignificant cultural 

interference in information-obtaining tasks. These tests 

were standardized in a 3000 population (17). The results 

are reported as mean and standard deviation (SD), which 

are utilizable for comparative objectives. 

In this study, the SSP, SWM, SOC, and IED tests were 

performed. The SSP test evaluates the reliability of 

working memory performance in terms of span length, 

mean time to first response, mean time to last response, 

total errors, and total usage errors as the dependent 

variables. The SWM test was used as a measure of 

accuracy in working memory errors in 4-, 6-, and 8- boxes 

conditions, with results recorded as within errors and total 

errors. SOC and IED are measures of executive 

functioning. SOC was recorded for 2- to 5-move mean 

initial thinking time and mean subsequent thinking time, 

and the number of problems solved in minimum moves. 

The IED test was applied to identify impairments in set-

shifting ability. The dependent variables in IED included 

completed stage errors and trials, stages completed, and 

total trials. 

Verbal fluency performance was investigated using the 

COWAT. This test assesses individual performances on 

phonemic and semantic word finding (18, 19). Phonemic 

verbal fluency was evaluated by instructing the 

individuals to make as many words as possible with a 

specified alphabet within one minute – no more than one 

person’s name. Moreover, participants were asked to say 

animal names as many as possible to assess semantic 

verbal fluency. The dependent variable in this task was 

the mean number of acceptable words in the two 

conditions. All tests were observed by an interviewer and 

the results were recorded. 
 

Global Assessment of Functioning 

GAF is a modified form of the GAF scale originally 

introduced by Hall 1995 (20). This scale evaluates the 

global functional performance in mental illnesses, rated 

from 0-100. In this study, the modified version of the 

GAF scale from the SIPS scale was used. The results were 

recorded as the current and last year’s performance levels 

for symptomatic UHR (BIPS + APS), GRDS, and FHR 

groups . 
 

Quality of Life 

All participants underwent a semi-structured interview 

for investigating their QoL and scored based on the QLS 

(21, 22). This is a 21-item scale specialized for 

individuals with schizophrenia that focuses on 

determining the QoL regarding interpersonal, 

instrumental, intrapsychic, and commonplace productive 

functioning and has been successfully validated for the 

Iranian population in a recent study (22). Each item 

includes a number of suggested questions and are open to 

be further investigated as needed. Afterward, a score from 

0 to 6 is given, standing for a range from absent to 

completely adequate performance. In this study, 

interviews were performed for each participant, and 

scores were recorded for each category. 
 

Statistical Analyses 

Data analysis was performed using the Statistical Package 

for Society Sciences (SPSS) version 23.0. Test results 

were reported as quantitative variables using mean and 

standard deviation for each group. Bivariate analyses 

(UHR vs. FHR) were conducted using two-tailed student 

t-tests. Moreover, the analysis of variance (ANOVA) test 

was used for GAF results in three groups: BIPS + APS, 

GRDS, and FHR. 
 

Ethical Aspects 

The study was conducted in accordance with the 

principles of the Declaration of Helsinki (1996) and the 

current Good Clinical Practice guidelines. The purpose 

and an overview of the study were explained to the 

individuals during the initial contact. For those who 

agreed to participate, all the necessary information was 

provided, prior to signing written informed consents. The 

information of the participants was used anonymously 

and solely for the purpose of the study. The original 

names were only available to the main researcher. This 

study was approved by the ethics committee of Tehran 

University of Medical Sciences (TUMS) and was 

supported by TUMS with the code 

IR.TUMS.MEDICINE.REC.1398.313. 

 

Results 
 

Study Population 

A total number of 132 individuals initially attended the 

study, including 59 from the genetic risk group and 73 

from the help-seekers group. Some individuals were 
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excluded due to the following reasons: two from the 

genetic risk group due to a previous history of psychotic 

disorders, two from the genetic risk group and five from 

the help-seekers because of recent consumption of 

stimulant drugs, seven from the genetic risk group and 

thirteen from the help-seekers group owing to prior anti-

psychotic drugs consumption. Afterward, an additional 

29 individuals were excluded during the SIPS interview 

for not meeting either the UHR or HR criteria. 

Our final sample consisted of 40 UHR individuals (UHR 

group, 54%) based on the SIPS interview, and 34 high-

risk individuals due to genetic risk (FHR group, 46%). 

Among 74 participants, 28 (70%) and 24 (70.6%) were 

women in the UHR and FHR groups, respectively, and the 

difference was not significant (chi = 0.003, P = 0.956). 

The mean ages of the participants were 27.48 ± 5.34 and 

26.59 ± 4.85 years in the UHR and FHR groups, 

respectively. There was no significant difference between 

the two groups (t = 0.743, P = 0.460). 
 

Neurocognitive Domains 
 

Verbal Fluency 

Ultra-high-risk participants obtained significantly lower 

scores for phonemic verbal fluency compared with the 

FHR group. Moreover, a significantly lower number of 

words were generated by the UHR individuals in the 

semantic fluency test in comparison with the FHR 

participants (Table 1). 

 

Table 1. Individual Performances in Phonemic and Semantic Verbal Fluency for Ultra-High Risk for 
Schizophrenia (UHR) (N = 40) vs. Familial High-Risk for Schizophrenia (FHR) (N = 34) Individuals 

 

Items Parameter Mean SD t P-Value 

Phonemic 
UHR 8.25 2.362 

6.218 < 0.001 

FHR 12.09 2.948 

Semantic 
UHR 13.55 3.714 

4.184 < 0.001 

FHR 17.38 4.163 
 

Abbreviations: UHR: Ultra-High Risk for Schizophrenia; FHR: Familial High-Risk for Schizophrenia. 

 
 

Working Memory 

Span length was significantly lower in the UHR group 

compared to the FHR group. Individual performances on 

mean time to first response, mean time to last response, 

total errors, and total usage errors exhibited no significant 

differences. Results for individual performances on SSP 

are listed in Table 2. 

The Spatial Working Memory test was conducted in three 

conditions – 4-, 6-, and 8-box. Total errors for SWM were 

significantly different between the two groups, with 

significantly poorer results for the UHR group (t = -5.874, 

P < 0.001). However, the within errors difference was not 

significant (t = -1.809, P = 0.075). 
 

Executive Functioning 

SOC test was performed to assess executive functioning. 

The results obtained for mean initial thinking time in 2-, 

3-, and 5-moves were only non-significantly different. 

However, performance was significantly lower in mean 

initial thinking time in 4-moves for the UHR group vs. the 

FHR group (t = -2.592, P = 0.012). Furthermore, mean 

subsequent thinking times were invariably greater for 

UHR individuals. The number of problems solved in 

minimum moves was significantly less in the UHR group 

versus the FHR group (t = -2.706, P < 0.01). The results 

are presented in Table 2 in which no significant difference 

was reported between the two groups in any of IED 

domains. 
 

Quality of Life 

The total score of QoL was 75.17 ± 9.99 for the UHR 

group and 98.88 ± 8.96 for the FHR group, indicating 

significantly lower levels for the former group (t = -

10.655, P < 0.001). Subcategories also invariably showed 

significantly lower levels of QoL for the UHR compared 

to FHR group. Specifically, differences are present for 

interpersonal relationship (t = -9.523, P < 0.001), 

instrumental role (t = -10.111, P < 0.001), intrapsychic 

foundation (t = -8.756, P < 0.001) and common objects 

and activities (t = -4.568, P < 0.001). A summary of 

results is listed in Table 3. 
 

Global Assessment of Functioning 

For all participants, GAF was investigated for the current 

status, the highest value over the last year, and the 

difference in terms of decline. Analysis was performed 

for three risk groups with a significantly weaker pattern 

for the UHR compared to the FHR group. Specifically, 

significant impairments for UHR subgroups were evident 

for current GAF (F = 61.692, P < 0.001), highest GAF (F 

= -4.838, P = 0.011), and GAF decline (F = 79.257, P < 

0.001) compared to FHR. The results are represented in 

Table 4. 
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Table 2. Results of Neurocognitive Assessment by Using CANTAB for Ultra-High Risk for 
Schizophrenia (UHR) vs. Familial High-Risk for Schizophrenia (FHR) Individuals 

 

Test Variables 
UHR (N = 40) 
Mean ± SD 

FHR (N = 34) 
Mean ± SD 

t P-Value 

Spatial Span  

 Span length 4.9 ± 1.12 6.03 ± 1.29 4.018 < 0.001 

 Mean time to first response 3181.35 ± 637.41 3099.91 ± 529.33 -0.591 0.556 

 Mean time to last response 4001.42 ± 728.21 3982.55 ± 630.05 -0.118 0.906 

 Total errors 13.18 ± 5.47 13.62 ± 5.71 0.340 0.735 

 Total usage errors 1.85 ± 1.64 1.82 ± 1.54 -0.071 0.944 

Stocking of 
Cambridge 

 

 
Mean initial thinking time: 

2-moves 
1344.24 ± 1287.44 1032.98 ± 1036.67 -1.121 0.266 

 
Mean initial thinking time: 

3-moves 
3203.03 ± 2563.85 2022.17 ± 1600.50 -2.370 0.021 

 
Mean initial thinking time: 

4-moves 
2879.36 ± 1831.34 193.20 ± 1232.34 -2.592 0.012 

 
Mean initial thinking time: 

5-moves 
2881.67 ± 2178.36 2824.22 ± 3085.24 -0.092 0.927 

 
Mean subsequent thinking 

time: 2-moves 
468.21 ± 640.37 86.39 ± 232.93 -3.431 0.001 

 
Mean subsequent thinking 

time: 3-moves 
484.58 ± 805.46 93.07 ± 339.96 -2.736 0.009 

 
Mean subsequent thinking 

time: 4-moves 
1516.90 ± 1616.06 598.04 ± 682.67 -3.232 0.002 

 
Mean subsequent thinking 

time: 5-moves 
1475.33 ± 1634.57 541.25 ± 1213.51 -2.771 0.007 

 
Problems solved in 

minimum moves 
6.02 ± 2.21 7.11 ± 1.17 2.706 0.009 

Intra-Extra 
Dimension 
(IED) 

 

 Completed stage errors 9.700 ± 5.482 9.176 ± 6.233 -0.489 0.626 

 Completed stage trials 63.925 ± 20.520 66.205 ± 7.441 -0.654 0.516 

 Stages completed 8.200 ± 2.344 8.882 ± 0.447 1.797 0.079 

 Total errors 10.800 ± 6.131 10.911 ± 7.166 0.072 0.943 

 Total trials 66.475 ± 19.144 69.147 ± 10.719 0.723 0.472 

 

Abbreviations: CANTAB: The Cambridge Neuropsychological Test Automated Battery; UHR: Ultra-High Risk for Schizophrenia; FHR: 
Familial High-Risk for Schizophrenia. 
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Table 3. Quality of Life for Ultra-High Risk for Schizophrenia (UHR) vs. Familial High-Risk for 
Schizophrenia (FHR) Individuals 

 

Variables 
UHR (N = 40) 
Means ± SD 

FHR (N = 34) 
Means ± SD 

t P-Value 

Interpersonal relationship 3.836 ± 0.526 4.916 ±.434 9.523 < 0.001 

Instrumental role 2.537 ± 0.649 4.044 ±.626 10.111 < 0.001 

Intrapsychic foundation 3.593 ± 0.526 4.641 ±.493 8.756 < 0.001 

Common objects and activities 4.612 ± 0.571 5.308 ±.738 4.568 < 0.001 

Intrapsychic foundation plus Common 
objects and activities 

3.809 ± 0.536 4.778 ±.434 8.445 < 0.001 

Total score 75.17 ± 9.99 98.88 ± 8.96 10.655 < 0.001 

 

Abbreviations: UHR: Ultra-High Risk for Schizophrenia; FHR: Familial High-Risk for Schizophrenia. 

 
Table 4. Global Assessment of Functioning Performances for Ultra-High Risk for Schizophrenia (UHR) 

vs. Familial High-Risk for Schizophrenia (FHR) Individuals 
 

Variables 
BIPS & APS (N = 26) 

Means ± SD 
GRDS (N = 14) 

Means ± SD 
FHR (N = 34) 
Means ± SD 

F P-Value 

GAF(current) 43.65 ± 8.78 41.07 ± 6.84 68.53 ± 11.71 61.692 < 0.001 

GAF(highest) 67.50 ± 9.19 69.64 ± 7.19 74.44 ± 9.02 4.838 0.011 

GAF(decline) 23.84 ± 8.40 28.57 ± 4.56 5.91 ± 6.06 79.257 < 0.001 

 

Abbreviations: UHR: Ultra-High Risk for Schizophrenia; FHR: Familial High-Risk for Schizophrenia; BIPS: Brief Intermittent Psychotic 
Syndrome; APS: Attenuated Positive Symptom Syndrome; GRDS: Genetic Risk and Deterioration Syndrome. 

 

Discussion 
In this study, we investigated the comparative 

performances of individuals with clinical increased risk 

and those with genetic risk for schizophrenia in several 

cognitive and functional domains. The UHR group 

demonstrated significantly impaired functioning in most 

of the neurocognitive subdomains related to executive 

functioning, working memory, and verbal fluency 

compared to individuals in the FHR group. Specifically, 

we identified significant between-group differences in 

both phonemic and semantic domains of verbal fluency 

performances. Additionally, the UHR individuals were 

found to experience relatively lower levels of QoL in all 

subdomains. Moreover, they performed significantly 

poorer in both the current and previous general 

functioning compared to the genetically at-risk group. 

Verbal fluency is a potential predictor of conversion rates 

of at-risk groups to the full-blown disease (23). Deficits 

in this function herald an increasing risk for the 

persistence of negative symptoms in individuals with 

schizophrenia (24). Previous studies on at-risk individuals 

have mainly investigated declines in the semantic 

category of verbal fluency (23). In this study, we also 

included the phonemic subdomain to investigate the two 

at-risk groups. Remarkably, UHR individuals 

demonstrated significant decline in both categories 

compared to FHR individuals. In a similar design, 

Magaud et al. obtained no significant differences in 

phonological fluency (25). However, their study used 

non-specific inclusion criteria for the comparison group, 

unlike the selection of FHR individuals in this work. Our 

findings designate a possible prognostic value of 

phonemic verbal fluency in determining the risk of 

developing schizophrenia among the at-risk groups. 

Future studies are needed to identify the state of 

impairments in verbal fluency in UHR and FHR 

individuals compared to normal individuals. 

Working memory function significantly declines in 

individuals with schizophrenia (26). The dorsolateral 

prefrontal cortex (DLPFC) is the cortical center 

responsible for performing working memory tasks (27). 

Recently, altered activation levels in DLPFC have been 

demonstrated to be associated with the severity of 

disorganization features among individuals with 

schizophrenia (28). Additionally, performance in working 

memory is a well-established prognostic marker with 

respect to the risk of conversion in UHR individuals (29). 

A meta-analysis study identified working memory 

function as the only domain that significantly differed 
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between UHR and FHR individuals (30). In the present 

study, significant impairments were denoted in some 

parameters of spatial working memory in the UHR 

individuals compared to the FHR group. These findings 

suggest the potential utility of working memory 

performance in determining the prognosis among the at-

risk groups for schizophrenia. Future studies involving a 

long-term follow-up might be helpful to delineate the 

importance of these impairments in predicting the rate of 

transition to the full-blown psychosis. 

Ultra-high-risk individuals for schizophrenia have 

significant impairments in planning and problem-solving 

skills compared to normal controls (31). These functions 

are the two subdomains of executive functioning 

associated with the patients’ functional outcomes (32). In 

this study, the problem-solving ability and subsequent 

thinking times were significantly impaired in the UHR 

compared to FHR individuals, whereas initial thinking 

time differed only in one test condition. In a number of 

previous studies, UHR individuals demonstrated 

comparable performances to the individuals with first-

episode schizophrenia (31). Cognitive flexibility is 

another related subdomain of executive functioning in 

schizophrenia. Previous studies identified significant 

declines in cognitive flexibility in UHR individuals 

compared to normal controls, but non-significant 

differences with first-episode schizophrenia (33). Our 

results replicated such comparable performance in 

cognitive flexibility for the two at-risk groups. These 

findings might denote shortages of the current methods on 

executive function assessment in distinguishing the 

prodromal and clinical state. 

In a recent meta-analytic study of UHR individuals, lower 

QoL scores were associated with impaired cognitive 

performance and the severity of psychiatric symptoms 

(24). Similarly, the current study demonstrated 

significantly lower levels of QoL in UHR individuals 

compared to the FHR group. Despite the presence of 

similar results for UHR in comparison with normal 

controls (34), previous research has paid less attention to 

their QoL relative to genetically at-risk individuals. 

Adjunctively, the functional outcomes in individuals with 

schizophrenia are closely related to QoL (35). In this 

study, we obtained significant impairments in GAF for 

the UHR group compared to the FHR group. Functional 

performance and QoL have crucial roles in studying 

psychiatric disorders due to their impact on clinical 

decision-making (36). 

 

Limitation 
Nevertheless, several limitations were present in the 

conduction of this study. Firstly, this study lacked normal 

control participants. As a result, we could not derive 

interrelations between the clinical findings and functional 

outcomes in order to interpret the observed differences. 

Moreover, follow-up data were not included in this study, 

thereby limiting the identification and comparison of the 

actual risks of conversion. Another limitation was the lack 

of corrections for age and sex differences. Nonetheless, 

we identified several factors that significantly differed 

between the two groups that might be useful for further 

investigations. Future longitudinal studies are needed to 

focus on the role of each domain of neurocognitive 

function in predicting the rate of transition to the first 

episode of full-blown psychosis. 

 

Conclusion 
In summary, this study compared two at-risk groups for 

developing schizophrenia regarding their performance 

across several neurocognitive domains and their states in 

functional outcomes. The results indicate that it is 

possible to differentiate UHR individuals from FHR 

individuals through neurocognitive, quality of life, and 

global functioning assessment. Future longitudinal 

studies are required to focus on the role of each domain 

of neurocognitive function in predicting the rate of 

transition to the first episode of full-blown psychosis. 
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