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AHHOTAUNA

BaedeHue. KorHUTMBHbIA OedUUMT — 3TO YCTOWYMBAA M CTOMKO COXPAHAIOLLAACA OCHOBHAA YepTa LIM30QPEeHUu,
CBA3aHHaA C MOBbILLEHHLIM PUCKOM NCUXOCOLMANbHOM UHBaNMAM3aLMK. KorHUTUBHBIN fedyumMT LUMPOKO pacnpocTpaHeH
Y1 BapbMpyeTCcA B 3aBMCUMOCTYM OT TUNa LUM30PPEHNM U TeYeHWs 3ab0N1eBaHMA. KNMHULMCTBI YacTo YNycKaloT 3T0 U3 BUaY
W3-3a CNIOMHOCTM OLeHKM. TecT Ha pucoBaHue Yacos (TPY) — 370 KpaTKMiA, NPOCTOM M LIMPOKO UCMONb3YEMbIA MHCTPYMEHT
KOFHUTMBHOMO CKPUHUHIA.

Lene. CpaBHWTb YpOBEHb KOTHUTMBHBIX HapyLLEHWI cpeaun NOATMMOB LM30GPEHMM ¢ noMoLlbio TPY.

Mamepuanel u Memodel. Tokaszatenu TPY y nauMeHTOB, HaxoOALMXCA B CTaUMOHape C LUM30QpeHVen Tpex
KMMHUYECKMX NOATUNOB: NapaHouaHow (n = 45), HeomddepeHumpoBaHHoW (n = 45) 1 ae3opraHnsoBaHHoM (n = 45), — BbiKn
COMOCTaB/EHbI C NMOKA3aTeNIAMM KOHTPOMBbHOW rpynmbl (n = 435), cONOCTaBMMOM MO BO3PAcTy M nony. TAMECTb CUMNTOMOB
B KawJow rpynne oLeHMBanach ¢ nomolubio TPY, WKanbl NONOKUTENBHBIX M OTPULLATENBHBIX CUMMTOMOB (aHr.: Positive
and Negative Symptoms Scale, PANSS) v KpaTKoM LUKanbl NCUXMATPUYECKON oueHKu (aurn.: Brief Psychiatric Rating
Scale, BPRS) Ha MOMeHT noctynsieHus. [Ina CpaBHEHWA 3TUX TPynn 6bINM UCMONb30BaHbI KPUTEPUI % M 0OHOCTOPOHHMIA
ANOVA-TeCT ¢ MHOXeCTBEHHbIM cpaBHeHMeM boHdeppoHu. Beinn paccumtaHbl KoadduumeHTbl Koppenaumn [upcoHa
LNA ONPefeneHna [BYHaNpaBeHHOW B3aMMOCBA3M MEM[Y HEMPEepbIBHbIMM NEPEMEHHBIMM, BKIKYAA OLIEHKY MO LKanaM
PANSS, BPRS, TPY 1 oueHKY MWHM-TECTA Ha NCUXMYECKoe cocToAHWe (aHrn.: Mini-Mental Status Examination, MMSE),
Cpeau pasnuyHbIX rPynn CPaBHEHUA.

Pe3ynemamel. TauneHTbl M3 rpynnbl 4e30praHM30BaHHOr0 TUNA NoKasanu bonee HWU3KMe pesynbTathl (3,06 + 2,27),
4yeM NauMeHTbl Fpynnbl napaHompansHoro tvna (6,06 + 1,86), rpynnbl HeanddepeHumpoBaHHoro Tina (4,60 + 2,71)
U rpynnbl cpaBHeHuA (8,68 + 1,22), p < 0,004. Mokasatenu TPY oTpuuaTtensHo KoppenupoBanu ¢ nokasatenamu PANSS
(r=-0,47,p<0,001) n BPRS (r=-0,47, p < 0,001) B Tpex noatunax. MMSE B 6onbLUel CTENEHN KOPPENMPOBANO C OLIEHKOM
TPY B rpynne gesopraHm3oBaHHoro tina (r = 0,65, p < 0,001), yeM B rpynne napaHoupaHoro tvna (r = 0,43, p < 0,05).

3aknoyenue. TonyyeHHble pe3ynbTaThl CBUOETENLCTBYIOT 0 TOM, 4To TecT TPY MOXKHO MCMonb3oBaThb y MOCTenu
6onbHOro, YTobbl pa3nuyaTh [e30praHN30BaHHbIA U NapaHOMAANbHBIA TUMbI WK3odpeHun. Paznnuna B 3pdeKTUBHOCTH
TPY MoryT 6bITb CBA3aHBI C Pa3NNyYHbIM BOBJIEYEHWEM HEMPOHHBIX KOPPENIATOB B pasHbIX NOATMNAX WwusoppeHum. Kpome
TOro, 3¢¢pexTnBHOCTL TPY MoeT bbiTb MONMe3Ha KAMHMLMCTAM B MOBCEOHEBHOW KIIMHUYECKOW NpaKTUKe npu Bbibope
COOTBETCTBYIOLLMX (apPMaKONOrMYECKMX U NCMXOCOLMATbHBIX BMELLIATESBCTB.
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ABSTRACT

INTRODUCTION: Cognitive deficit is the enduring, persistent, and core feature of schizophrenia associated with
increased risk of psychosocial disability. The cognitive deficit is highly prevalent, and variable according to the type of
schizophrenia and course of illness. It is often overlooked by clinicians because of the complexity of assessment. The
clock drawing test (CDT) is a brief, simple, and widely used cognitive screening instrument.

AIM: To compare the level of cognitive impairment among subtypes of schizophrenia using CDT.

MATERIALS AND METHODS: The CDT performance of institutionalized patients with schizophrenia of three clinical
subtypes, Paranoid (n = 45), undifferentiated (n = 45), and disorganized (n = 45) was compared with age and sex-matched
controls (n=45). The severity of symptoms in each group was assessed using Free drawn CDT, Positive and Negative
Symptoms Scale (PANSS), and a Brief Psychiatric Rating Scale (BPRS) at the time of admission. The ? test and One-
way ANOVA test with Bonferroni multiple comparison test were used to compare these groups. Pearson correlation
coefficients were calculated to determine the bi-variate relationship among continuous variables including PANSS score,
BPRS score, CDT Score, and Mini-Mental Status Examination (MMSE) Score among various comparison groups.

RESULTS: The patients in the disorganized group (3.06 + 2.27) performed more poorly than the paranoid group
(6.06 + 1.86), undifferentiated (4.60 + 2.71), and the comparison group (8.68 + 1.22), p < 0.004. The CDT performance
was negatively correlated with the PANSS score (r =-0.47, p <0.001) and BPRS score (r =-0.47, p < 0.001) among three
subtypes. The MMSE was highly correlated with CDT score among the disorganized group (r = 0.65, p < 0.001) than the
paranoid group (r = 0.43, p < 0.05).

CONCLUSION: Our findings suggest that the CDT test can be used at the bedside to distinguish between
disorganized and paranoid types of schizophrenia. The disparity in CDT performance may be due to the different
involvement of neural correlates among schizophrenia subtypes. Furthermore, CDT performance may be useful to
clinicians in routine clinical practice in selecting appropriate pharmacological and psychosocial interventions.
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LIST OF ABBREVIATIONS

BPRS — Brief Psychiatric Rating Scale

CDT — Clock Drawing Test

Cl — confidence interval

DSM-IV-TR — Diagnostic and Statistical Manual of Mental Disorders,
IV edition, text revision

MMSE — Mini Mental Status Examination

NA — not available

PANSS — Positive and Negative Syndrome Scale

INTRODUCTION

The term Dementia Praecox was coined by Emil
Kraepelin to describe schizophrenia, a complex disease
characterized by early onset, cognitive deficit, and a
deteriorating course with hallucination and delusion
[1]. The symptoms of schizophrenia are grouped into
domains of dysfunction, which include positive symptoms,
negative symptoms, affective symptoms, and cognitive
impairment. These symptoms vary in severity, frequency,
course of illness, and outcome across patients. Though
the classification of schizophrenia is not beneficial, the
researchers attempted to solve schizophrenia heterogeneity
by clustering symptoms in different domains [2].

The DSM-IV-TR (Diagnostic and Statistical Manual
of Mental Disorders, IV edition, text revision) classifies
schizophrenia into subtypes, which include:

1) paranoid: associated with one or more systematized
delusions and hallucinations;

2) disorganized: associated with disorganization in
speech and behaviour;

3) catatonic: marked psychomotor disturbance;

4) other subtypes including undifferentiated type,
residual type [3-4].

During the course of illness, clinical subtypes remain
unstable [5], nonspecific to explain the etiology and
pathophysiology, treatment, and prognosis of schizophrenia
[6-8].

Cognitive deficit is a persistent, highly variable,
enduring, and core feature of schizophrenia. Cognitive
deficits vary across schizophrenia subtypes and are further
classified as neurocognitive and social-cognitive deficits.
The neurocognitive deficit affects specific brain areas and
neural circuits, whereas the social cognitive deficit affects
the process of interacting with the social world [9]. The
neurocognitive deficits affect the speed of information
processing, attention/vigilance [10], working memory
[11], visual memory, reasoning, and problem-solving [12].
Cognitive deficit is one of the strong predictors of poor
social and occupational outcomes among patients with
schizophrenia [13]. The deficit in executive function and
working memory is known to produce maximum cognitive
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impairment. The early detection and intervention of
cognitive impairment are required for disability limitation
and better prognosis in schizophrenia [14].

Various approaches are used to assess the cognitive
deficit in schizophrenia including experimental, ecological,
psychometric, and neuropsychological approaches [15].
These approaches are complex, time-consuming, and
limited to researchers only. Despite being aware of the
potential implication of cognitive deficit in a patient with
schizophrenia, clinician mostly fails to prioritize the
assessment of cognitive deficit among subtypes. Thus, the
need of the hour is that the cognitive test should be simple,
easy to administer and interpret.

Clock drawing test (CDT) has been considered
as reliable screening test to measure mild cognitive
impairment in delirium and dementia along with Mini-
Mental Status Examination (MMSE), besides, it is simple,
easy to administer, and interpret [16, 17]. Though MSE
and CDT are moderately correlated with each other, they
measure different aspects of cognitive impairment. MMSE
is considered a nonspecific measure of global cognitive
function while CDT is a specific indicator of executive
function [18]. The present study was aimed to compare
the level of cognitive impairment among subtypes of
schizophrenia using CDT.

MATERIALS AND METHODS

The cross-sectional study was carried out at the
Tertiary Care Rural Hospital of Central India and after
obtaining permission from Institute Ethics Committee. After
explaining the nature of the study, the written consent was
obtained from all participants.

The Inclusion criteria for cases were:

1) age between 18 to 65 years;

2) minimum 10 years of education;

3) right-handed;

4) that fulfils the DSM-IV — TR for Schizophrenia.

The Exclusion criteria were the presence of delirium
or dementia, organic diseases of brain, past history of
head injury and epilepsy, learning disability, poor eyesight,
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and hearing. Age and sex-matched controls were selected
from the community fulfilling exclusion criteria and never
visited psychiatry OPD in their lifetime. The patients who
fulfilled the inclusion and exclusion criteria were assessed
with Folstein MMSE [19], CDT (free drawn), Positive
and Negative Syndrome Scale (PANSS) scale, and Brief
Psychiatric Rating Scale (BPRS) on the day of admission.
The CDT performance was assessed with Sunderland
Scoring System [20]. The patient with schizophrenia was
grouped later into three categories based on their clinical
features as per DSM-IV-TR Diagnostic criteria.
Socio-demographic characteristic. A total of 135
patients of schizophrenia consisting of Paranoid (n = 45),
undifferentiated (n = 45), and disorganized (n = 45) groups
were included. The age and sex-matched controls (n =
45) were included in the study. The socio-demographic
profile of the four groups is presented in Table 1. All four
groups are age and sex-matched with male predominance

Table 1. Comparison of Socio-demographic Profile
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among paranoid subtype of schizophrenia. (66.7%, male
vs 33.3%, female) followed by disorganised schizophrenia
(62.2%, male vs 37.8%, female). A significant difference
was observed in their years of education among patients
with schizophrenia (11.11 + 2.31) and the healthy group
(13.56 + 1.71, p < 0.001). However, the educational status
of a subgroup of schizophrenia was comparable to each
other. Most of the patients with schizophrenia were
unemployed, unmarried / divorced, and living alone. There
were more unemployed patients in the disorganised group
than in the paranoid group (71.11% vs 54.54%). The number
of unemployed patients was almost equal (68.88%) in the
undifferentiated and in the disorganized group (x% = 9.10,
df = 3, p = 0.02).

Clinical Characteristics. Clinical characteristics of
study group are shown in Table 2, and results of Bonferroni
post-hoc multiple comparison tests are shown in Table 3,
Figure 1.

Variables Paranoid Undifferentiated | Disorganised Control ANOVA Test
n 45 45 45 45 -
Age, years 26.45 +9.27 30.00£7.13 27.00 + 9.49 29.24 +7.47 p =0.4271
Sex
Male, n (%) 30 (66.66) 22 (18.88) 28 (62.20) 21 (45.45) =530, df -3,
Female, n (%) 15 (33.33) 23 (51.11) 17 (37.80) 24 (54.54) p=015
Years of education, n (%) 111 +£2.31 1110 £ 1.66 1111 £231 1356 + 1.71 p < 0.001
Marital status
Married, n (%) 22 (48.89) 14 (31.11) 102222) 221888) | ,2-1032 df-3,
Unmarried / divorce, n (%) 23 (51.11) 31 (68.89) 35 (77.77) 23 (51.11) p=0016
Occupation
Employed, n (%) 21 (45.45) 14 (31.11) 13 (28.89) 25 (55.55) =910, df =3,
Unemployed, n (%) 24 (54.54) 31 (68.89) 32 (71.11) 20 (b i) p=0.02
Table 2. Comparison among Subtypes of Schizophrenia
Variables Paranoid Undifferentiated | Disorganised Control ANOVA Test
n 45 45 45 45 -
CDT score (1-10) 6.06 +1.86 460271 3.06 £2.27 8.68 £ 1.22 p =0.004
PANSS Total score 73.43 + 25.69 71.80 £ 16.42 83.36 £ 22.14 - p=0.09
PANSS-P score 19.34 +7.82 17.00 + 8.75 21.38+9.20 - p =027
PANSS-N score 17.41 + 8.68 16.60 £5.93 19.29 +9.20 - p =049
PANSS-G score 36.68 £ 13.57 38.20 £+ 551 42.69 +9.90 - p=0.04
BPRS score 56.23 +17.03 55.90 + 13.91 63.44 + 15.49 - p=0.08
MMSE score (0-30) 19.30 £5.15 19.00 + 4.80 16.69 + 4.86 26.88 +1.38 p < 0.001

DOl https://doi.org/10.17816/PAVLOVJ501723
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Table 3. Bonferroni Post-Hoc Multiple Comparison among Subtypes of Schizophrenia

Var Con(;r:l:ipson Bonferroni's Post Hoc Comparison (95 % CI)
ariables E,p P.aranoid.& F"aranoic.! & Paranoid & Undi.fferenti'ated Undifferentiated | Disorganised &
Undifferentiated | Disorganised Control & Disorganised & Control Control

CDT score (1-10) | 87.38, p<0.001 [ -0.17t03.10 | 2.14to 413" | -357t0-1.64"* | 0.032to 3.30* | -569t0-246* | -6.70t0-478"
PANSS Total 2.37,p<009 | -18311t021.57 | -21.99to 2.14 NA -31.45t0 8.34 NA NA
PANSS-P 132,p<027 | -4971t09.65 -6.46 t0 2.39 NA -11.68 t0 2.922 NA NA
PANSS-N 070,p<049 | -6.62t0824 | -6.38t02.62 NA -10.11t0 4.73 NA NA
PANSS-G 3.16,p < 0.047*| -11.26 0822 |-11.90to -0.11* NA -14.21 10 5.235 NA NA
BPRS 252,p<0.085 [ -13.38 to 14.04 | -15.52 to 1.08 NA -21.23t0 6.14 NA NA
MMSE 5326, p<0.001 | -3.58t04.17 0.26 to 4.95* | 987t0-529"* [ -1.56t0 6.18 | -11.7110-406"* | -1246 t0 -7.91"

Notes: * — p < 0.05, ** — p < 0.01, *** — p < 0.001; BPRS — Brief Psychiatric Rating Scale, CDT — Clock Drawing Test, CI — Confidence Interval,
MMSE — Mini Mental Status Examination, NA — not available, PANSS — Positive and Negative Syndrome Scale
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Fig. 1. Comparison between three clinical subtypes of schizophrenia with control group: on CDT (a, p = 0.004), MMSE (b, p < 0.001),

PANSS score (c, p = 0.9), BPRS score (d, p = 0.08).
Notes: BPRS — Brief Psychiatric Rating Scale, CDT — Clock drawing test, MMSE — Mini-Mental Status Examination, PANSS — Positive and Negative

Syndrome Scale.
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All patients with schizophrenia irrespective of their
subtype performed worse on CDT than healthy controls
(p = 0.004). The CDT performance differed significantly
across all four groups as reflected by highly significant
group interaction (F = 87.38, df = 3,145, p < 0.001).
Among the patients with schizophrenia, disorganized
group performed worse on CDT (3.06 + 2.27) than the
paranoid group (6.06 + 1.86) and the undifferentiated
group (4.60 + 2.71). The patients in the undifferentiated
group performed worse than in the paranoid group (p <
0.004). On multiple comparison tests, the difference was
more significant between paranoid and disorganised group
(95% confidence interval (Cl) 2.14-4.13, p < 0.001) than
between the undifferentiated and disorganised group (95%
C1 0.03-3.30, p < 0,05).

There was no significant difference among four
groups on PANSS Total (p = 0.09), PANSS — positive
(p = 0.27), PANSS — negative (p = 0.49) and BPRS scale
(p = 0.08). The significant difference was observed on
PANSS — G subscale (p = 0.04). Bonferroni's Post-hoc
multiple comparison tests were performed for comparisons
between groups. A significant difference is observed
between paranoid and disorganized groups (95% CI
-11.90 — -0.11, p < 0.05, Bonferroni adjusted).

We observed significant differences between patients
with schizophrenia and the control group (p < 0.001). On
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Multiple comparison significant difference was observed
between paranoid and disorganized group (95% ClI
0.26—4.95, p < 0.05, Bonferroni adjusted) than paranoid and
undifferentiated (95% CI -3.58-4.17, p > 0.05, Bonferroni
adjusted), undifferentiated and disorganised group (95%
Cl-1.56—6.18, p > 0.05, Bonferroni adjusted). The difference
was highly significant between subtypes of schizophrenia
and healthy control (p < 0.001).

All analyses were performed using SPSS software
version 20.0 (SPSS, Cary, N.C., USA). Descriptive statistics
in terms of percentages was used for categorical variables
such as sociodemographic characteristics and clinical
characteristics. The Chi-Square test and Fisher's exact test
were used for the analysis of categorical data. Student-
independent t-tests were performed to analyze continuous
data between two groups. One-way ANOVA was used to
compare the continuous data for three or more groups.
Pearson correlation coefficients were calculated to
determine the bi-variate relationship among continuous
variables including PANSS score, BPRS score, CDT Score,
and MMSE Score among various comparison groups.

RESULTS

The representative example of CDT task is depicted in
Figure 2 according to subtypes of schizophrenia.

Fig. 2. Representative Examples of CDT by Patients with Schizophrenia: (a) patients with disorganised schizophrenia, Sunderland’s
Score — 3; (b) patients with Paranoid schizophrenia, Sunderland’s Score — 5; (c) patients with undifferentiated schizophrenia,
Sunderland's Score — 9; (d) patients with undifferentiated schizophrenia, Sunderland’s Score — 10.

DOl https://doi.org/10.17816/PAVLOVJ501723
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Correlates of CDT Performance and Socio-
Demographic and Clinical Variables. The correlations
between neurocognitive function measured on CDT,
MMSE, and clinical variables were assessed with Pearson
correlation coefficient. No significant correlation was
observed between age, education, and CDT performance.
The poorer performance on CDT positively correlated with
poorer scores on MMSE among disorganised and paranoid
subtypes of schizophrenia.

A high level of positive correlation is observed
between CDT and MMSE among disorganised subtype of
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schizophrenia (Pearson correlation coefficient r = 0.65,
p < 0.001) than paranoid group (r = 0.43, p < 0.01). The
MMSE score highly correlated with BPRS score (r = -0.47,
p < 0.001), PANSS total (r = -0.47, p < 0.001), PANSS-
negative (r = -0.45, p < 0.05), PANSS general (r = -0.45,
p < 0.001) among paranoid group than disorganized group.
Among disorganised groups, correlation between MMSE
with BPRS score (r = -0.33, p < 0.05), PANSS total score
(r=-0.40, p <0.01) and PANSS negative (r =-0.32, p < 0.05)
was observed. No significant correlations were observed
between other clinical variables (Table 4).

Table 4. Pearson correlations (r value) of CDT Score with MMSE score, PANSS Score, BPRS Score among subtypes of

schizophrenia

Paranoid (n = 45) Undifferentiated (n = 45) Disorganised (n = 45) Control (n = 45)
Variables
MMSE score| CDT score |MMSE score| CDTscore |MMSE score| CDTscore | MMSE score | CDT score

Age -0.041 -0.23 0.44 -0.021 0.069 0.1 0.12 0.059
Education -0.029 -0.46 -0.M -0.38 0.14 0.016 -0.10 0.19
MMSE NA 0.43** NA 0.11 NA 0.65%** NA -0.02
BPRS -0.477* -0.16 -0.49 0.17 -0.33* -0.19 NA NA
PANSS Total -0.477* -0.20 -0.60 -0.14 -0.40** -0.32** NA NA
PANSS Positive 02 2020 046 015 028 016 NA NA
Scale
PANSS Negative | g ;s 019 -0.56 039 -03¢6* 032 NA NA
Scale
PANSS General
psychopathology -0.45** -0.13 -0.45 -022 -0.30% -028 NA NA
scale

Notes: * — p < 0.05, ** — p < 0.01, *** — p < 0.001; BPRS — Brief Psychiatric Rating Scale, CDT — Clock Drawing Test, CI — Confidence Interval,
MMSE — Mini-Mental Status Examination, NA — not available, PANSS — Positive and Negative Syndrome Scale

DISCUSSION

To the best of our knowledge, no study seems to
have compared neurocognitive functioning with clock
drawing performance among subtypes of schizophrenia.
However, few researchers in past attempted to assess
clock drawing performance among schizophrenia patients
without stratification in subtypes and elderly subjects
[21, 22]. The age and disease process has a significant
impact on clock drawing performance in schizophrenia
[23]. We attempted to overcome this major limitation with
inclusion of younger subjects and stratification in subtypes
of schizophrenia.

As expected, we found that patients with schizophrenia
have low scholastic performance compared to healthy

https://dai.arg/1017816/PAVLOVJS01723

comparison. The cognitive decline in schizophrenia has
been studied extensively and found to be associated
with number of relapses, hospitalizations, premorbid IQ,
length of illness, and depression [24-26]. In the present
study, we tried to minimize the influence of education on
clock drawing performance with a purposeful selection of
subjects that are matriculated.

The index study confirms previous research finding
that patients with a higher score on PANSS were performed
worse on both MMSE and CDT score. Poorer performance
score on CDT correlated with higher performance
score on PANSS positive symptoms sub-scale [21].
These finding may be suggestive of potential impact of
positive, negative and affective domains of schizophrenia
on cognitive domains. P. Brazo, et al. (2002) in their
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study found that patients with positive symptoms have
better cognitive skills than disorganized subtype [27].

The patients with paranoid schizophrenia performed
better on CDT and had higher MMSE score than other
subtypes. They were mostly employed, married than
another subtype. The CDT was studied as a specific
indicator of executive function, and Mini mental status
is considered as indicator of global cognitive function
[18]. The intact executive function, working memory,
sustained attention is required for occupational and social
functioning [20, 28]. It may be suggestive of the patients
with schizophrenia being cognitively superior to other
subtypes. The most of the authors previously reported that
the paranoid and undifferentiated group of schizophrenia
are cognitively heterogenous with near normal or normal
cognitive function termed as ‘Neuropsychologically
normal schizophrenia' [29-31].

The representatives of disorganised group were
more unemployed, divorced or living single and had worst
MMSE score and poor performance on clock drawing test.
The employment requires the ability to plan, prioritize and
solve the problems along with planning for future and
setting goals. The wide range of neurocognitive functions
is required for better occupational and social functioning,
which includes attention, memory, executive function
and learning. These all are affected in schizophrenia,
which leads to increased unemployment among patients
with schizophrenia. The index study suggests the
unemployment is higher in disorganised group, which
is secondary to impaired cognitive function and appears
subtype specific. It can be assessed with clock drawing
test at early stage to better plan management in clinical
practice.

The poor performance of disorganised group on clock
drawing test compared to paranoid and disorganised group
may be suggestive of different underlying neurobiological
mechanism contributing to same. The most of the
previously conducted functional neurcimaging studies
suggests that hypoactivity of mesocortical dopaminergic
pathway to dorsolateral prefrontal cortex mediates
cognitive and negative symptoms of schizophrenia, and
hyperactivity of mesolimbic dopamine pathway to nucleus
accumbens is being involved in positive symptoms of
schizophrenia [32-34]. The one of the recently conducted
studies suggests the correlation between severity of
negative symptoms with grey matter volume reduction
in ventrolateral prefrontal cortex, and severity of positive
symptoms with grey matter reduction in temporal and
medio-frontal cortex. Most of these symptoms were found
to be associated with slowing down of processing speed
and impairment in working memory [35].

The Nenadicetal achieved 98.5 % accuracy in
classification of schizophrenia into three groups on
the basis of Voxel Based Morphometry. They reported
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association of stronger deficit in medial temporal and
cerebellar region with disorganised subsyndrome, the
paranoid/hallucinatory subsyndrome with superior
temporal cortex, and negative subsyndrome with
stronger deficit in thalamus [36]. Interestingly, in our
study we found highly significant difference on clock
drawing performance among disorganised and paranoid
group which is almost comparable to their neuroimaging
studies and may indicate the potential of CDT to delineate
heterogenous schizophrenia into their subtypes. However,
it requires further exploration with both qualitative and
quantitative analysis of CDT.

The various neurotransmitter systems have
previously been postulated, which modulate the cognitive
symptoms in schizophrenia along with positive, negative
and affective symptoms. The antipsychotics use has been
reported with improvement in cognitive function. Atypical
antipsychotics such as quetiapine and olanzapine have
been proven more efficacious in cognitive outcomes in
patients with schizophrenia than risperidone, ziprasidone,
and haloperidol [37]. The patient with better cognitive
performance is able to maintain regular drug compliance
and to monitor their symptoms. They are considered
as suitable candidates for cognitive behaviour therapy.
Thus, bedside assessment of cognitive heterogeneity
may appear useful for clinicians to select appropriate
pharmacotherapy and psychosocial therapy. The clinician
may set different vocational and educational goals from
those set for other patients and may allow higher degree
of independent living.

Limitations. Our study has few limitations. Firstly,
we included only inpatients who are obvious with higher
severity of symptoms than outpatients. Therefore,
further study with matched case control is warranted
to generalize these finding in clinical practice. Secondly,
it is expected that simple screening tests are usually
insufficient to discriminate subjects with subtle cognitive
impairment from cognitively healthy subjects. Thirdly, in
index study, cognitive performance was not compared
with any standardised neuropsychological test.

CONCLUSION

The clock drawing test has potential to differentiate
subtypes of schizophrenia from each other and
healthy control. Being a brief, relatively time-efficient
screening test, it is easy to administer, well accepted
by patient and easy to document in clinical settings.
It may help to measure improvement or deterioration
in cognitive deficit, negative symptoms among patients
with schizophrenia. It may guide the selection of
psychotropics and a better understanding of underlying
functional impairment of neural circuits in patient
with schizophrenia.
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