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Abstract  Background: Schizophrenia symptoms 

include domains like positive symptoms, negative 

symptoms, and cognitive symptoms. Few studies say 

schizophrenia with a family history of schizophrenia has 

greater impairment in cognitive abilities than schizophrenia 

without a family history of schizophrenia. The study aims 

to evaluate neurocognitive performance in schizophrenia 

patients during symptom-free periods with or without a 

family history of schizophrenia. Methods: This cross-

sectional study was conducted on 99 individuals with 

schizophrenia with a family history of schizophrenia 40, 

schizophrenia without a family history of schizophrenia 59. 

The Positive and Negative Symptom Scale (PANSS), the 

PGI Battery of Brain Dysfunction (PGIBBD), and the 

Color Trail Test (CTT) were utilized to assess 

schizophrenia symptoms, neurocognitive impairment, and 

cognitive versatility and motor processing speed. Data 

were collected and then two groups were compared with 

chi-square test or independent t test. Results: Both PGI 

BBD and CTT test were compared between the two groups. 

No significant difference was found in the level of 

neurocognitive impairment between schizophrenia with or 

without a family history. Conclusions: Family history did 

not show any significant difference in the cognitive 

impairment of schizophrenia patients, highlighting the 

need for further research in this field. 

Keywords Psychosis, Cognitive Symptoms, 

Neurocognitive Deficit, Color Trial Test 

1. Introduction

Schizophrenia is a devastating chronic psychiatric 

disorder with a relapsing course and incomplete recovery, 

with a worldwide prevalence of 1% in a lifetime [1]. 

Neurocognitive deficits, present in over 80% of 

schizophrenia patients, are significant determinants of 

functional disability, indirect disease costs, and targets for 

psychopharmacological intervention. The severity varies 

from mild to severe in several areas, including executive 

functioning, verbal learning and memory, memory and 

recall, and attention [2]. Cognitive impairment in 

schizophrenia patients is widely recognized and can be 

detected early, potentially aiding in early detection and 

intervention [3]. Cognitive symptoms are the domains of 

symptoms that make schizophrenia patients functionally 

impaired if untreated for a longer duration. They slowly 

develop deficits in motor skill ability and social problem-
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solving, which results in difficulties in social interactions 

and basic activities [2,4]. One study tried to find out 

structural changes for cognitive symptoms using MRI [5]. 

The "gold standard" for assessing these impairments is 

neuropsychological battery administration. Over the past 

two decades, there has been a significant increase in 

attention to cognitive deficits, with both pharmacological 

and behavioral treatment studies suggesting their 

malleability [6]. Cognitive functioning and 

psychopathology are independent yet related dimensions, 

with many authors reporting a direct relationship with 

negative and disorganization symptoms [7]. Few studies 

say schizophrenia with a family history of schizophrenia 

has greater impairment in cognitive abilities as compared 

to schizophrenia without a family history of schizophrenia 

[8]. The study aims to evaluate neurocognitive 

performance in schizophrenia patients during symptom-

free periods with or without a family history. 

2. Materials and Methods 

Patients with schizophrenia were selected as per the 

ICD-10 criteria. They were clinically stable, defined as no 

change of medication dosage in the last 3 months and a 

PANSS score of < 75. Those with co-morbid psychiatric 

illness and substance dependence (except for nicotine) 

were excluded. Patients who received electroconvulsive 

therapy in the past 6 months were also excluded. The data 

were collected from June 2023 to June 2024 in a tertiary 

hospital, Bhubaneswar, Odisha, India. 

Schizophrenia patients were divided into 2 groups. One 

group (Group I) comprised schizophrenia patients with a 

family history of schizophrenia. Another group (Group II) 

consisted of schizophrenia without a family history of 

schizophrenia. The groups were matched for age and sex to 

ensure comparability. 

The study recruited patients with Schizophrenia who met 

the inclusion and exclusion criteria. Sample size was 

calculated using software G power analysis, which was 

found to be 102. As 13 patients did not complete the test or 

withdrew their consent, as they were dropped from the 

study. The sample consisted of 40 Schizophrenia patients 

with family history, 59 schizophrenia patients without 

family history. Institutional ethical committee approval 

was taken prior to recruitment of participants. Written 

informed consent was taken from each participant. 

2.1. Tools 

Color Trails Test: The Colour Trails Test (CTT) is a 

neuropsychological assessment instrument that measures a 

person's cognitive flexibility and processing speed. In this 

test, participants link numbered circles in numerical 

sequence while switching between two colors. This test 

measures an individual's cognitive flexibility and 

processing speed. The CTT1 component measures 

processing speed and attention, whereas the CTT2 

component tests executive function and cognitive 

flexibility. Compared to other CTT indices, CTT measures, 

including CTT1 time, CTT2 time, and the difference 

between CTT2 and CTT1, are thought to be better 

indicators of cognitive performance in people with 

schizophrenia. CTT1 consists of 3 parts as follows: 

Color Trails Test-1 Part (a) - Number Error: When 

connecting numbered circles in Part- (a), participants may 

make mistakes represented by number errors in CTT1. 

When participants link circles in the wrong numerical order, 

for example, connecting circle 1 to circle 3 instead of circle 

2, these errors occur. A greater error rate usually means that 

they have difficulties with cognitive flexibility, attention to 

detail, and task accuracy. 

Color Trails Test-1 Part (b) - Near Missing Error: This 

refers to situations where a participant came close to 

making a mistake but was able to fix it before making a 

mistake. These close calls are noted during the Color Trails 

Test 1 (CTT1) evaluation. They provide information on the 

participant's performance accuracy and error repair skills 

and are measured as a component of the error-based indices 

in CTT1. In conclusion, near misses in CTT1 reveal a 

participant's ability to prevent mistakes by identifying and 

fixing them quickly, providing insights into their attention 

and cognitive control during the task. 

Colour Trails Test-1 Part (c) - Prompt Error: When a 

person needs extra cues or signals to finish the Color Trails 

Test 1 (CTT1), they make prompt errors. These mistakes 

show the possible difficulty in completing the task without 

further support. They measure the participant's reliance on 

external aid or cues to direct their performance. They are 

part of CTT1's error-based indices, which provide 

information about whether the participant is on outside 

cues or reminders to complete the task, indicating possible 

difficulties completing the task independently. To 

effectively finish the job, prompt errors indicate the 

participant's reliance on outside cues or reminders. 

CTT2 Components are as follows: 

Color Trails Test-2 Part (a) - Colour Error: It is applied 

to evaluate cognitive flexibility, processing speed, and 

color mistakes. Participants are required to connect 

numbered circles in an ordered manner while shifting 

between two colors—typically pink and yellow. In CTT2, 

color errors are detected when participants inappropriately 

link the circles by deviating from the specified color 

sequence. This could be a symptom of cognitive flexibility 

or attention issues. 

Color Trails Test-2 Part (b) - Number Error: The task 

specification has similarities to the earlier discussion about 

CTT1 (Part a), with the primary distinction being the 

number of components. Rather than linking 10 digits, 

players must connect 25 numbers arranged in a circle. This 

change in the task makes it more complicated and requires 

participants to use more cognitive processing power. 

Color Trails Test-2 Part (c) - Near Missing: Like CTT1 

(Part b), near misses occur when a participant comes 
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critically close to making a mistake but stops in time. 

Color Trails Test-1 Part (d) - Prompts Error: Like CTT1 

(Part c), it occurs when participants rely on external cues 

or hints to complete the task, indicating possible difficulties 

in task execution without external assistance [9]. 

The PGI Battery of Brain Dysfunction (PGI-BBD) is 

a standardized neuropsychological test used to evaluate 

brain dysfunction in clinical populations, including 

schizophrenia patients, by assessing specific cognitive 

abilities. A validated neuropsychological test is known as 

the PGI-BBD) that is applied to assess mental skills in 

several groups. It may be particularly useful to evaluate 

brain dysfunction in clinical groups of people, such as 

people with schizophrenia. It includes several parts 

focusing on multiple cognitive functions. A quick overview 

of the primary factors relevant to this study will be given 

below: 

1. Attention and Concentration: This component 

evaluates a person's capacity to keep concentration and 

focus all over time. Schizophrenia can be linked with 

attention and concentration issues which are frequently 

triggered by changes in cerebral neurons [10]. 

2. Delayed Recall: It evaluates the ability to recall data 

during a gap in time. This measures the ability for long-

term retention and recall. Patients without schizophrenia 

regularly experience prolonged recall issues that are 

symptomatic of difficulties learning or recalling 

information that is stored [11]. 

3. Immediate Recall: It examines the capacity to find 

previously presented information quickly and maintain it in 

short-term memory. Working memory issues, an essential 

component of cognitive impairment in schizophrenia, 

result in immediate recall deficiencies [12]. 

4. Verbal Retention for Similar Pairs: This measures 

the ability to keep and find verbally specified sets of 

relevant or similar items. It measures verbal learning and 

memory of associations. Deficiencies in this field might 

suggest problems developing and maintaining associative 

interactions [13]. 

5. Verbal Retention for Dissimilar Pairs: It determines 

how well-unconnected or different word pairs are retained, 

focusing on higher-order cognitive functions like 

associative learning and contextual memory. In patients 

with schizophrenia, poor performance may be a sign of 

difficulties in combining and storing separate data [14]. 

The Positive and Negative Syndrome Scale (PANSS) 

is a widely used tool for assessing the severity of symptoms 

in individuals with schizophrenia. It consists of seven 

subscales, ranging from positive symptoms (excessive 

hallucinations, delusions, and thought disorder) to negative 

symptoms (deficits in emotional and social functioning). 

The general psychopathology subscale evaluates a broad 

range of symptoms, including anxiety, depression, and 

cognitive disturbances. PANSS is used for clinical 

monitoring, research, and assessing the impact of 

pharmacological and psychological interventions. It has 

good inter-rater reliability, construct validity, and internal 

consistency across different populations and settings. 

However, it has limitations, including potential scoring 

redundancies and the subjective nature of scoring [15]. 

Statistical Analysis: Sociodemographic data were 

compared between Group I and Group II in Table 1, as data 

were categorical, hence chi squared test was applied. The 

mean age was compared between two groups using an 

independent t test. In Table 3, PGI BBD scale was 

compared, data were categorical hence Chi squared test 

was used to find out any difference. In Table 4 CTT 

responses were compared between two groups, data were 

categorical hence Chi chi-squared test was used to compare 

between the groups. 

3. Results 

When both the groups of schizophrenia with family 

history and schizophrenia without family history were 

compared along sociodemographic variables, there was no 

statistical significance found. Hence both groups are 

comparable in Table 1. 

The data show no statistically significant differences 

across sociodemographic variables between schizophrenia 

patients with and without a family history of the disorder. 

These findings suggest that familial history does not 

significantly influence these sociodemographic factors. 

In Table 2, both group I and group II participant in our 

study had mean ages of 36.85±10.1, 33.32±10.2 

respectively with a p-value of .095 hence both groups had 

no significant difference. Hence, both the groups were 

comparable. 

The results indicate that patients with and without a 

family history of schizophrenia did not vary significantly 

with respect of age or sample size. The similarity means 

that age or sample size variations will not affect 

comparisons of other variables, such as neurocognitive 

impairment. 

In Table 3, the results of the PGI BBD scale were 

compared between groups I and II. We selected five 

components from the PGI BBD: Attention and 

concentration, Delayed recall, Immediate recall, Verbal 

retention for similar pairs, and Verbal retention for 

dissimilar pairs. These five components were compared 

between groups I and II. No statistically significant 

difference was found between the two groups in any 

component of the PGIBBD. 

There were no statistically significant differences 

between schizophrenia patients with and without a family 

history along any of the PGI-BBD's components. On the 

other hand, patients without a family history reported a 

better score in delayed recall but this was not statistically 

significant. These results indicate that while family history 

could impact cognitive function, there is no effect on PGI-

BBD components in this specific sample. 
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Table 1.  Sociodemographic variables compared between group I and group II 

Sociodemographic variables Schizophrenia with a family 

history(group I) 

Schizophrenia without a 

family history (group II) 

P value 

Gender 

Male  

Female 

 

27 (67.5%) 

13 (32.5%) 

 

43 (72.9%) 

16 (27.1%) 

 

.564 

Religion 

Hindu 

Muslim 

 

37 (92.5%) 

3 (7.5%) 

 

58 (98.3%) 

1 (1.7%) 

 

.725 

Education 

Illiterate 

Primary 

Middle school 

High school 

Graduate and above 

 

1 (2.5%) 

0 

10 (25%) 

14 (35%) 

15 (37.5%) 

 

1 (1.7%) 

5 (8.5%) 

13 (22%) 

21 (35.6%) 

19 (32.2%) 

 

.565 

Occupation 

None 

Labourer 

Private Employee 

Govt. Employee 

Self-Employee 

 

26 (65%) 

2 (5%) 

9 (22.5%) 

1 (2.5%) 

2 (5%) 

 

37 (62.7%) 

3 (5.1%) 

9 (15.3%) 

5 (8.5%) 

5 (8.4%) 

 

.713 

Family Income 

Low 

Middle 

High 

 

14 (35%) 

24 (60%) 

2 (5%) 

 

20 (33.9%) 

37 (62.7%) 

2 (3.4%) 

 

.909 

Habitat 

Urban 

Rural 

Sub-urban 

 

12 (30%) 

22 (55%) 

6 (15%) 

 

13 (22%) 

36 (61%) 

10 (16.9%) 

 

.670 

Family Type 

Nuclear 

Single 

Joint 

 

0 

15 (37.5%) 

25 (62.5%) 

 

3 (5.1%) 

28 (47.5%) 

28 (47.5%) 

 

.166 

Duration of Illness 

< 6 month 

6 month-1 years 

>1 year-5 years 

>5 years 

 

5 (12.5%) 

1 (2.5%) 

11 (27.5%) 

23 (57.5%) 

 

6 (10.2%) 

3 (5.1%) 

17 (28.8%) 

33 (55.9%) 

 

.911 

Table 2.  Age distribution was compared between group I and group II 

 Schizophrenia with a family history (Group I) Schizophrenia without a family history (Group II) P value 

N 40 59 

.095 AGE MEAN 36.85 33.32 

SD 10.103 10.291 
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Table 3.  PGI BBD components were compared between group I and group II 

PGI BBD components Schizophrenia with a family 

history(group I) 

Schizophrenia without a 

family history (group II) 

P value 

Attention and concentration N=40 N=59 -- 

Delayed recall 

0 

2 

3 

 

0 

11 (27.5%) 

29 (72.5%) 

 

4 (6.8%) 

8 (13.6%) 

47 (79.7%) 

 

0.071 

Immediate recall 

0 

2 

3 

 

31 (77.5%) 

6 (15%) 

3 (7.5%) 

 

37 (62.7%) 

17 (28.8%) 

5 (8.5%) 

 

0.253 

Verbal retention for similar pair  

0 

2 

3 

 

39 (97.5%) 

0 

1 (2.5%) 

 

53 (89.8%) 

5 (8.5% 

1 (1.7%) 

 

0.164 

Verbal retention for dissimilar 

pair 

0 

2 

3 

 

29 (72.5%) 

9 (22.5%) 

2 (5%) 

 

39 (66.1%) 

13 (22%) 

7 (11.9%) 

 

0.502 

Table 4.  CTT outcomes for patients with schizophrenia with and without a family history of schizophrenia in the sample 

CTT Components Schizophrenia with a 

family history(group I) 

Schizophrenia without a 

family history(group II) 

Total P Value 

CTT1 Q1 

1 

2 

 

37 (42.5%) 

3 (25%) 

 

50 (57.5%) 

9 (75%) 

 

87 (100%) 

12 (100%) 

 

0.246 

CTT1 Q2 

1 

2 

 

33 (45.2%) 

7 (26.9%) 

 

40 (54.8%) 

19 (73.1%) 

 

73 (100%) 

26 (100%) 

 

0.103 

CTT1 Q3 

3 

4 

 

24 (42.9%) 

16 (37.2%) 

 

32 (57.1%) 

27 (62.8%) 

 

56 (100%) 

43 (100%) 

 

0.124 

CTT2 Q1 

1 

2 

3 

 

15 (38.5%) 

24 (40.7%) 

1 (100%) 

 

24 (61.5%) 

35 (59.3%) 

0 

 

39 (100%) 

59 (100%) 

1 (100%) 

 

0.463 

CTT2 Q2 

1 

2 

 

19 (43.2%) 

21 (38.2%) 

 

25 (56.8%) 

34 (61.8%) 

 

44 (100%) 

55 (100%) 

 

0.614 

CTT2 Q3 

1 

2 

3 

 

10 (41.7%) 

27 (38.6%) 

3 (60%) 

 

14 (58.3%) 

43 (61.4%) 

2 (40%) 

 

24 (100%) 

70 (100%) 

5 (100%) 

 

0.634 

CTT2 Q4 

4 

5 

6 

 

10 (50%) 

28 (38.4%) 

2 (33.3%) 

 

10 (50%) 

45 (61.6%) 

4 (66.7%) 

 

20 (100%) 

73 (100%) 

6 (100%) 

 

0.602 
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In Table 4, CTT1 Q1 represents color error, CTT1Q2 

represents number error, CTT1Q3 represents Prompt, 

whereas CTT2Q1 represents color error, CTT2Q2 

represents number error, CTT2Q3 represents near missing, 

and CTT2Q4 represents Prompt. 

Regarding all CTT components (CTT1 and CTT2), no 

significant variations were found between schizophrenia 

patients with and without a family history. The findings 

suggest that scores on the Color Trails Test in this group 

are not much affected by family history. 

4. Discussion 

In our study, we found that 67.5% of patients in group I 

with a family history of schizophrenia were male and  32.5% 

were female, while 72.9% were male and 27.1% were 

female in group II without family history of schizophrenia. 

The majority were identified as Hindu, with 92.5% in the 

family history group and 98.3% in the no family history 

group. The majority had graduate-level education or higher, 

with 37.5% in the family history group and 32.2% in the no 

family history group. A large proportion were unemployed, 

with 60% in the family history group and 62.7% in the no 

family history group. The majority of patients had been ill 

for more than five years in both groups. 

The objective of our study was to compare the cognitive 

features among individuals with and without a family 

history of schizophrenia. The results of our study revealed 

cognitive impairment, independent of family history, is an 

essential sign of schizophrenia. Attention, working 

memory, language learning, and executive skills were 

among the many cognitive domains in which both groups 

showed impairment without significant difference. A 

similar finding was found in one study where the executive 

function was impaired in both familial schizophrenia and 

sporadic schizophrenia patients without significant 

difference [8]. In one of the past studies, cognitive 

impairments were an essential component of schizophrenia 

affecting more patients with a family history of 

schizophrenia [16]. According to Schaefer J et al [17], they 

did a study on cognitive function impairment among people 

with schizophrenia and healthy controls. They found that 

patients had severe cognitive impairment as compared to 

healthy controls. 

Another study combines epidemiological, 

developmental, and genetic approaches to investigating the 

genetic effects shared between schizophrenia and cognition. 

It involved 771 European American participants divided 

into three age-risk groups. The findings showed that 

genetic effects between deficits in general cognition and 

schizophrenia were nonsignificant before the peak age of 

onset but high and significant after the peak age of onset 

and during the plateau of onset [18]. One of the studies on 

the prevalence and correlates of cognitive impairment in 

schizophrenia included 140 patients aged between 21 and 

76 years, with a mean age of 46.8 years (SD = 12.2) [19]. 

But in our study mean age was 36.85 years (SD = 10.103) 

in group I and 33.32 years (SD = 10.291 in group II. 

One of the studies by Gupta et al. [20] found that 

schizophrenia patients, regardless of family history, 

exhibited significant impairments in attention and 

concentration compared to healthy controls. However, this 

study found no significant differences between patients 

with or without a family history. The study provided data 

comparing cognitive performance between schizophrenia 

patients with and without a family history, focusing on 

specific components of the PGI Battery of Brain 

Dysfunction (PGI-BBD) and found no significant 

differences in delayed recall performance, immediate recall, 

or verbal retention for dissimilar and similar pairs between 

the two groups. Both the current data and the study by 

Gupta et al. [20] suggest that while schizophrenia patients 

exhibit cognitive impairments across various domains, 

having a family history of the disorder does not 

significantly exacerbate these deficits. This indicates that 

cognitive impairments in schizophrenia may be inherent to 

the disorder itself, rather than being influenced by familial 

factors. Our study data show no significant differences 

between the groups in verbal retention for similar (p = 

0.164) and dissimilar pairs (p = 0.502). One study found 

intact nonverbal and verbal memory functioning in 

relatives [16,21]. 

The study analyzed the scores of patients with and 

without family history in the CTT1 and CTT2 categories. 

Patients with a family history scored "1" and "2" in all 

categories, while those without a family history scored "1" 

and "2". The results showed no significant difference 

between groups. The study concluded that all patients 

scored in these categories without significant differences. 

Using CTT 1 time, and CTT 2 time, one of the studies 

found that schizophrenia is predominantly associated with 

difficulties in perceptual tracking speed and executive 

processes reliant on processing speed [22]. Another study 

by Bowie et al. [23] found that patients with a family 

history exhibited slower processing speeds and more 

pronounced deficits in early CTT components, particularly 

in transitioning between tasks. However, patients without a 

family history tended to have fewer deficits in these areas, 

aligning with the findings of better performance in category 

"2.". 

In this study, schizophrenia patients with and without a 

family history showed comparable performance across 

various CTT (Color Trails Test) components, with no 

statistically significant differences observed in any 

category. The results suggest that cognitive performance 

related to processing speed, attention, and executive 

function, as measured by CTT, is similarly impaired 

regardless of family history. 

4.1. Implication 

The study suggests early identification of cognitive 

deficits could facilitate targeted interventions to mitigate 
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their impact on functional outcomes. Future research is 

needed to explore genetic markers and neurodevelopmental 

pathways involved in schizophrenia. It will suggest the 

importance of cognitive impairment in schizophrenia 

patients irrespective of family history of schizophrenia. 

5. Conclusions 

The study highlights the sociodemographic and 

cognitive abilities of individuals with schizophrenia, hence 

with a family of schizophrenia or without a family history 

of schizophrenia, it does not affect neurocognitive 

impairment severity, highlighting the need for further 

research in this field. Both PGI BBD and CTT tests 

revealed no statistical significance in cognitive impairment 

between patients of schizophrenia with or without a family 

history of schizophrenia. 
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