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Neuropsychological Deficits in Schizophrenia Patients 
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ABSTRACT 

Background: Schizophrenic patients have been determined a variety of neuropsychological deficits 

such as inability to pay proper attention, impaired information processing, inability to recall 

information and respond to information quickly, inability to think critically, problems of the plan and 

organized, inability to solve a simple problem and make a decision, impaired speech and language, 

etc. Aim: The present study has been undertaken to determine the effects of age on 

neuropsychological deficits in schizophrenia patients. Method: The sample consists of 100 

schizophrenia patients and 100 normal control subjects, age range from 20 to 50n years based on a 

purposive sampling technique. Bender Gestalt Test-II (BGT-II) and Comprehensive Trail Making 

Test (CTMT) were used to determine neuropsychological deficits in schizophrenia patients. Result: 

The age of schizophrenia patients determined neuropsychological deficits in comparison to normal 

control subjects on BGT-II and CTMT. Schizophrenia patients performed poorly to copy the design 

and also took more time to copy of design on Bender Gestalt Test-II as compared to normal control 

subjects. Similar trends have been found in recall of design on BGT-II, schizophrenia patients have 

been performed impaired on perception tests and also performed slowing motor function. 

Schizophrenia patients have taken more time and committed more errors as compared to normal 

control subjects in trail 1, trail 2, trail 3, trail 4 and also trail 5 on CTMT.  
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chizophrenia is a unique and severe mental disorder in any psychological disorder. In 

Schizophrenia patients, the most common characteristics of neuropsychological deficits 

(Bloom et al., 1995) such as problems in sensory processing and information 

processing, impaired perception, inability to think properly, difficulty in focusing or paying 

attention and concentration (Palmer et al., 1997) and working memory, difficulty in 

expressing thoughts and formulate ideas, disorganized thinking, difficulty in understanding 

information, difficulty in integrating thoughts, feelings and behavior, impaired memory, 

problem of remember and recall information, difficulty in organize and solve problems, 

problem in respond to information quickly, problem in visual scanning,  disorganized speech 

and language, impaired executive functioning, impaired decision making, impaired motor 

functioning, poverty of speech, etc. (Choudhury et al. 2009, Dalal et al., 2010; Carter et al. 

2010, Hill et al. 2013, Shen et al. 2014, Ragland et al. 2015, Bhattacharya, 2015; Aich et al, 

2016, García-Laredo 2018, McCleery et al 2019). 
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MATERIALS AND METHOD 

Sample 

In the present study, the sample comprises 100 schizophrenia patients and 100 normal 

controls with age ranges between 20-50 years. Only male subjects were taken as samples. 

Schizophrenia patients were selected from different wards of Ranchi Institute of Neuro-

Psychiatry and Allied Sciences (RINPAS), Kanke, Ranchi, Jharkhand diagnosed with 

schizophrenia according to ICD–10 DCR criteria and normal controls were selected from 

different localities of Jharkhand state by using purposive sampling technique.  

 

Materials 

A self-prepared performa mainly designed for this study was used for socio-demographic and 

clinical details of the subjects. GHQ-12 developed by Goldberg and Miller (1979) was 

administered as a screening tool for the normal control subjects. BPRS developed by Overall 

et al (1962) was used to screen the severity of psychopathology in schizophrenia patients. 

BGT was first developed by child neuropsychiatrist Bender in 1938. The test is used to assess 

"visual-motor maturity", to screen for developmental disorders, or to assess neurological 

function or brain damage. BGT- II was given by Brannigan et al. (2003) is measures visual-

motor integration skills in children and adults from 4 to 85 years and above age.  CTMT 

(Reynolds, 2002) is designed to be used in neuropsychological assessment to detect the 

effects of brain defects and deficits. More specific purposes include the detection of frontal 

lobe deficits, problems with psychomotor speed, visual search and sequencing, attention, and 

impairments in set-shifting. The original trail-making instrument, the Trail Making Test, Part 

A, and B, was developed in 1938 by Partington as a measure of divided attention (Partington 

et al., 1949). 

 

Procedure 

All the participants included in the present study were interviewed after having informed 

consent and then a self-prepared semi-structured socio-demographic and clinical data sheet 

was used. Then GHQ-12 was administered as a screening tool for normal controls, cutoff 

point 2 signifies the sound mental health of an individual. Participants scoring more than 2 on 

GHQ were screened out. BPRS was used as a screening tool for schizophrenia patients. BGT- 

II, and CTMT were administered on schizophrenia patients and normal control subjects 

individually to evaluate neuropsychological impairment. Mean, SD and t-test have been 

computed by using SPSS 16.00. 

 

RESULT AND DISCUSSION 

It is observable from Table- 1 on BGT-II, schizophrenia patients aged between 20-30 years 

have performed poorly in a copy of the design as compared to normal control subjects and the 

difference between the two groups have been found significant statistically (Age Range= 20-

30 years: Schiz; M=24.90±12.59, Normals; M=65.06±6.23, F=59.39, p<0.01), similar trends 

have been seen in schizophrenia patients aged between 31-40 years (Schiz; M=27.24±12.84, 

Normals; M=58.08±12.95, F=59.39, p<0.01) and schizophrenia patients aged between 41-50 

years (Schiz; M=25.47±13.02, Normals; M=56.25±17.73, F=59.39, p<0.01). Patients with 

schizophrenia aged between 20-30 years took more time to copy of design in comparison to 

normal control subjects and differences between the two groups have been found to be 

significant statistically (Schiz; M=8.85±1.34, Normals; M=5.00±0.00, F=98.57, p<0.01), 

similar trends have been seen in schizophrenia patients aged between 31-40 years (Schiz; 

M=9.31±1.69, Normals; M=4.59±0.89, F=98.57, p<0.01) and schizophrenia patients aged 

between 41-50 years (Schiz; M=8.52±1.50, Normals; M=5.28±1.04, F=98.57, p<0.01). 
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Performance of recall on BGT-II, Schizophrenia patients aged between 20-30 years have also 

performed poorly in recall of design as compared to normal control subjects and the 

difference between the two groups has been found to be significant statistically (Age Range= 

20-30 years: Schiz; M=31.75±3.79, Normals; M=41.80±16.18, F=8.06, p<0.01), similar 

trends have been seen in schizophrenia patients aged between 31-40 years (Schiz; 

M=32.27±5.28, Normals; M=42.64±12.91, F=8.06, p<0.01) and schizophrenia patients aged 

between 41-50 years (Schiz; M=33.63±6.40, Normals; M=38.85±14.16, F=8.06, p>0.05). 

Patients with schizophrenia aged between 20-30 years took more time to recall of design in 

comparison to normal control subjects and differences between the two groups have been 

found to be significant statistically (Schiz; M=7.50±1.73, Normals; M=4.06±1.03, F=73.83, 

p<0.01), similar trends have been seen in schizophrenia patients aged between 31-40 years 

(Schiz; M=8.01±1.32, Normals; M=4.49±0.73, F=73.83, p<0.01) and schizophrenia patients 

aged between 41-50 years (Schiz; M=7.57±1.57, Normals; M=4.92±1.18, F=73.83, p<0.01). 

 

Table-1: Neuropsychological Functions in the group of Schizophrenia Patients and 

Normal Control Subjects on Bender Gestalt Test-II (BGT-II) 
Subjects 

 

Variables 

Age 

Range 

Schiz Patients 

(N=100) 

Normal Controls 

(N=100) 

 
df F-Value 

M      SD M SD 

Copy of Design 

20-30 24.90 12.59 65.06 6.23 
WG-5 

BG-194 
59.39** 31-40 27.24 12.84 58.08 12.95 

41-50 25.47 13.02 56.25 17.73 

 

Time Taken 

 

20-30 8.85 1.34 5.00 0.00 
WG-5 

BG-194 
98.57** 31-40 9.31 1.69 4.59 0.89 

41-50 8.52 1.50 5.28 1.04 

Recall of Design 

20-30 31.75 3.79 41.80 16.18 
WG-5 

BG-194 
8.06** 31-40 32.27 5.28 42.64 12.91 

41-50 33.63 6.40 38.85 14.16 

 

Time Taken 

 

20-30 7.50 1.73 4.06 1.03 
WG-5 

BG-194 
73.83** 31-40 8.01 1.32 4.49 0.73 

41-50 7.57 1.57 4.92 1.18 

Performance on 

Perception Test 

20-30 1.15 0.36 3.73 0.45 
WG-5 

BG-194 
258.83** 31-40 1.24 0.43 3.66 0.60 

41-50 1.47 0.51 3.85 0.35 

Performance on 

Motor Test 

20-30 1.15 0.36 3.80 0.41 
WG-5 

BG-194 
469.61** 31-40 1.09 0.30 3.68 0.46 

41-50 1.15 0.37 3.85 0.35 

    **= Significant at 0.01, WG=Within Groups, BG=Between Groups 

 

Performance of perception test and motor test on BGT-II, Patients with schizophrenia aged 

between 20-30 years have impaired perceptual functions as compared to normal control 

subjects and the difference between the two groups has been found to be significant 

statistically (Age Range= 20-30 years: Schiz; M=1.15±0.36, Normals; M=3.73±0.45, 

F=258.83, p<0.01), similar trends have been noticed in schizophrenia patients aged between 

31-40 years (Schiz; M=1.24±0.43, Normals; M=3.66±0.35, F=258.83, p<0.01) and 

schizophrenia patients aged between 41-50 years (Schiz; M=1.47±0.51, Normals; 

M=3.85±0.35, F=258.83, p<0.01). In the motor test, schizophrenia patients aged between 20-

30 years also have been observed slowing motor functions in comparison to normal control 

subjects and the difference between the two groups have been found to be significant 

statistically (Age Range= 20-30 years: Schiz; M=1.15±0.36, Normals; M=3.80±0.41, 
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F=469.61, p<0.01), similar trends have been seen in schizophrenia patients aged between 31-

40 years (Schiz; M=1.09±0.30, Normals; M=3.68±0.46, F=469.61, p<0.01) and 

schizophrenia patients aged between 41-50 years (Schiz; M=1.15±0.37, Normals; 

M=3.85±0.35, F=469.61, p<0.01). It has been observed that schizophrenia has consistent 

deficits in visual processing (Butler et al., 2008). Findings of perceptual deficit in 

schizophrenia include contrast detection, gestalt processing, motion perception, and eye-

movement control. Psychomotor slowing (PS) is a cluster of symptoms that were already 

recognized in schizophrenia (Morrens et al., 2008).The findings of the present study 

consistent with the findings of Punekar et al. 2006, Uhlhaas et al. 2007, Kaneko 2018, 

García-Laredo 2018.  

 

Table- 2 projects the neuropsychological function in the group of schizophrenia patients and 

normal control subjects on the Comprehensive Trail Making Test (CTMT). In the trail-1, 

schizophrenia patients aged between 20-30 years performed poorly (Schiz; M=18.95±1.84, 

Normals; M=24.40±5.06, F=27.79, p<0.01), similar trends have been seen in schizophrenia 

patients aged between 31-40 years (Schiz; M=18.85±1.57, Normals; M=25.15±4.29, 

F=27.79, p<0.01) and also schizophrenia patients aged between 41-50 years (Schiz; 

M=18.84±1.57, Normals; M=23.14±4.91, F=27.79, p<0.01). Patients with schizophrenia 

aged between 20-30 years have committed more errors as compared to normal control 

subjects (Schiz; M=1.25±0.55, Normals; M=0.20±0.41, F=13.51, p<0.01), similar trends 

have been seen in schizophrenia patients aged between 31-40 years (Schiz; M=0.88±0.77, 

Normals; M=0.24±0.50, F=13.51, p<0.01) and also schizophrenia patientsaged between 41-

50 years (Schiz; M=0.84±0.60, Normals; M=0.35±0.55, F=13.51, p<0.01). 

 

In the trail-2, schizophrenia patients aged between 20-30 years have been performed poorly 

(Schiz; M=19.85±3.29, Normals; M=25.80±7.31, F=24.11, p<0.01), similar trends have been 

seen in schizophrenia patients aged between 31-40 years (Schiz; M=20.00±3.49, Normals; 

M=29.38±6.23, F=24.11, p<0.01) and also schizophrenia patients aged between 41-50 years 

(Schiz; M=20.26±3.72, Normals; M=26.35±7.26, F=24.11, p<0.01). Patients with 

schizophrenia aged between 20-30 years have been committed more errors as compared to 

normal control subjects (Schiz; M=1.10±0.78, Normals; M=0.46±0.51, F=15.25, p<0.01), 

similar trends have been seen in schizophrenia patients aged between 31-40 years (Schiz; 

M=1.19±0.65, Normals; M=0.29±0.49, F=15.25, p<0.01) and also schizophrenia patients 

aged between 41-50 years (Schiz; M=0.78±0.78, Normals; M=0.42±0.63, F=15.25, p>0.05).  

 

Table 2: Neuropsychological Functions in the group of Schizophrenia Patients and 

Normal Control Subjects on Comprehensive Trail Making Test (CTMT) 
Subjects 

 

Variables 

Age 

Range 

Schiz Patients 

(N=100) 

Normal Controls 

(N=100) Df F-Value 

M      SD M SD 

Trail 1 

Time Taken 

20-30 18.95 1.84 24.40 5.06 
WG-5 

BG-194 
27.79** 31-40 18.85 1.57 25.15 4.29 

41-50 18.84 1.57 23.14 4.91 

Error 

20-30 1.25 0.55 0.20 0.41 
WG-5 

BG-194 
13.51** 31-40 0.88 0.77 0.24 0.50 

41-50 0.84 0.60 0.35 0.55 

Trail 2 
Time Taken 

20-30 19.85 3.29 25.80 7.31 
WG-5 

BG-194 
24.11** 31-40 20.00 3.49 29.38 6.23 

41-50 20.26 3.72 26.35 7.26 

Error 20-30 1.10 0.78 0.46 0.51 WG-5 15.25** 
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Subjects 

 

Variables 

Age 

Range 

Schiz Patients 

(N=100) 

Normal Controls 

(N=100) Df F-Value 

M      SD M SD 

31-40 1.19 0.65 0.29 0.49 BG-194 

41-50 0.78 0.78 0.42 0.63 

Trail 3 

Time Taken 

20-30 19.10 1.88 28.60 8.73 
WG-5 

BG-194 
27.45** 31-40 19.13 2.05 30.36 8.48 

41-50 19.36 2.54 28.78 9.29 

Error 

20-30 1.10 0.85 0.40 0.73 
WG-5 

BG-194 
20.38** 31-40 1.00 0.70 0.17 0.38 

41-50 1.36 0.68 0.25 0.51 

Trail 4 

Time Taken 

20-30 19.50 2.01 26.66 7.35 
WG-5 

BG-194 
21.90** 31-40 19.24 2.69 28.45 7.39 

41-50 20.26 3.54 26.60 7.54 

Error 

20-30 1.10 0.85 0.40 0.63 
WG-5 

BG-194 
13.53** 31-40 1.11 0.75 0.26 0.51 

41-50 1.10 0.73 0.46 0.57 

Trail 5 

Time Taken 

20-30 22.70 5.59 32.80 4.79 
WG-5 

BG-194 
46.89** 31-40 21.03 4.56 32.21 4.70 

41-50 20.26 4.10 29.39 5.67 

Error 

20-30 0.85 0.48 0.40 0.73 
WG-5 

BG-194 
18.11** 31-40 1.14 0.81 0.21 0.49 

41-50 1.05 0.84 0.14 0.35 

  **= Significant at 0.01, WG=Within Groups, BG=Between Groups 

 

In the trail-3, patients with schizophrenia aged between 20-30 years have been performed 

poorly (Schiz; M=19.10±1.88, Normals; M=28.60±8.73, F=27.45, p<0.01), similar trends 

have been seen in schizophrenia patients aged between 31-40 years (Schiz; M=19.13±2.05, 

Normals; M=30.36±8.48, F=27.45, p<0.01) and also schizophrenia patients aged between 41-

50 years (Schiz; M=19.36±2.54, Normals; M=28.78±9.29, F=27.45, p<0.01). Schizophrenia 

patients aged between 20-30 years have been committed more errors as compared to normal 

control subjects (Schiz; M=1.10±0.85, Normals; M=0.40±0.73, F=20.38, p<0.01), similar 

trends have been seen in schizophrenia patients aged between 31-40 years (Schiz; 

M=1.00±0.70, Normals; M=0.17±0.38, F=20.38, p<0.01) and also schizophrenia patients 

aged between 41-50 years (Schiz; M=1.36±0.68, Normals; M=0.25±0.51, F=20.38, p<0.01).  

 

In the trail-4, patients with schizophrenia aged between 20-30 years have been performed 

poorly (Schiz; M=19.50±2.01, Normals; M=26.66±7.35, F=21.90, p<0.01), similar trends 

have been seen in schizophrenia patients aged between 31-40 years (Schiz; M=19.24±2.69, 

Normals; M=28.45±7.39, F=21.90, p<0.01) and also schizophrenia patients aged between 41-

50 years (Schiz; M=20.26±3.54, Normals; M=26.60±7.54, F=21.90, p<0.01). Schizophrenia 

patients aged between 20-30 years have been committed more errors as compared to normal 

control subjects (Schiz; M=1.10±0.85, Normals; M=0.40±0.63, F=13.53, p<0.01), similar 

trends have been seen in schizophrenia patients aged between 31-40 years (Schiz; 

M=1.11±0.75, Normals; M=0.26±0.51, F=13.53, p<0.01) and also schizophrenia patients 

aged between 41-50 years (Schiz; M=1.10±0.73, Normals; M=0.46±0.57, F=13.53, p<0.01).  

 

In the trail-5, patients with schizophrenia aged between 20-30 years have been performed 

poorly (Schiz; M=22.70±5.59, Normals; M=32.80±4.79, F=46.89, p<0.01), similar trends 

have been seen in schizophrenia patients aged between 31-40 years (Schiz; M=21.03±4.56, 

Normals; M=32.21±4.70, F=46.89, p<0.01) and also schizophrenia patients aged between 41-
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50 years (Schiz; M=20.26±4.10, Normals; M=29.39±5.67, F=46.89, p<0.01). Schizophrenia 

patients aged between 20-30 years have been committed more errors as compared to normal 

control subjects (Schiz; M=0.85±0.48, Normals; M=0.40±0.73, F=18.11, p<0.01), similar 

trends have been seen in schizophrenia patients aged between 31-40 years (Schiz; 

M=1.14±0.81, Normals; M=0.21±0.49, F=18.11, p<0.01) and also schizophrenia patients 

aged between 41-50 years (Schiz; M=1.05±0.84, Normals; M=0.14±0.35, F=18.11, p<0.01).  

The findings of the present study are consistent with the findings of other researchers, they 

have also found that schizophrenia has difficulty with attention, concentration, executive 

functions, psychomotor coordination, and mental processing (Boeker et al., 2006; Das et al., 

2007). Sustained attention is the central dysfunction in schizophrenia (Bhatia et al., 2009) to 

memory which is found to be impaired consistently across most of the studies  (Kerns et al., 

2008; Bhatia et al., 2009; Leeson et al., 2010, Dalal et al., 2010; Ram et al., 2015; 

Bhattacharya, 2015, Aich et al. 2016, Tripathi et al. 2018, Kaneko 2018, García-Laredo 2018, 

McCleery et al. 2019, Liss at al. 2019, Zanelli et al, 2019).  

 

CONCLUSION 

Results reflect that patients with schizophrenia have neuropsychological deficits in 

comparison to normal control subjects. Schizophrenia patients performed poorly to copy the 

design and also took more time to copy of design on Bender Gestalt Test-II as compared to 

normal control subjects. Similar trends have been found in recall of design on BGT-II, 

schizophrenia patients have been performed impaired on perception tests and also performed 

slowing motor function. Schizophrenia patients have taken more time and committed more 

errors as compared to normal control subjects in trail 1, trail 2, trail 3, trail 4 and also trail 5 

on the Comprehensive Trail Making Test. 
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