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1. INTRODUCTION
Schizophrenia is a complex neu-

rodevelopmental disorder with im-
pairment of cognitive function as a 
central feature, which is confirmed 
by a number of studies performed 
on patients who suffer from Sch 
where clinical symptoms and social 
functioning of patients are conse-
quences of neurocognitive deficits. 
The cognitive deficit is core aspect 
of the schizophrenic illness (1, 2). 
Traditionally, significant cognitive 
impairment was thought to be evi-
dent only in elderly deteriorated pa-
tient with schizophrenia. Significant 
cognitive impairment is common in 
schizophrenia, affecting up to 75% 
of patients (3). Only 27% of the pa-
tients with schizophrenia were clas-
sified as neuropsychopathological-
ly “normal”. This indicates that sig-
nificant cognitive impairment in 
schizophrenia is, in fact, the norm. 
The pathophysiology underlying the 
cognitive deficits often associated 
with schizophrenia may be distinct 

from that causing some of the core 
clinical features (3). In general, the 
strongest voices to emerge have been 
those that claim a disproportion-
ate impairment of memory func-
tioning (4, 5). The cognitive impair-
ment often pre-dates the illness on-
set. A wide range of cognitive func-
tions are affected, particularly mem-
ory, attention, motor skills, execu-
tive function and intelligence. Cog-
nitive impairment is related to social 
and functional outcome (3).

Cognitive impairment in opera-
tional memory, declarative memo-
ry and attention are the basic symp-
toms of schizophrenia that contrib-
ute to heterogeneity in the phenom-
enological expression of symptoms 
and influence on the complexity, di-
versity course and outcome of the dis-
ease. Schizophrenia is a chronic dis-
order involving approximately 1% 
of the general population. Prefron-
tal cortex plays a dominant role in 
the psychic life of humans, because 
it integrates information coming di-

rectly from the limbic regions, neo-
cortex, brainstem and hypothalamus 
and indirectly via the thalamus from 
almost all regions of the brain, so 
dysfunctional, that certain structur-
al and/or functional changes in this 
part of the CNS leading to quantita-
tive and qualitative disorders of con-
sciousness, planning, actions imple-
mentation, the quantitative and qual-
itative disorders of vision, concentra-
tion, speech, emotion and affect (6). 
As a group, people with schizophre-
nia have lower achievements on a 
wide range of cognitive tests, espe-
cially those relating to regulation of 
the frontal lobe such as attention, the 
use of strategies and problem solving 
(7). Numerous scientific studies show 
that the variance of neurocognitive 
deficits in schizophrenic patients is 
between 20-60% and in numerous 
studies, is closely related to the out-
come of the symptoms. Schizophre-
nia is a chronic mental illness that 
leads to a high degree of impairment 
in relation to other psychiatric disor-
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ders, based on the significant decline 
in social, occupational functioning 
and lower education level. Current 
estimates indicate that 85% of pa-
tients were unemployed at any given 
time. During the past twenty years, 
many evidences showed that patients 
with schizophrenia have a standard 
deviation of 1-2 damage on various 
measures of neurocognitive function, 
including attention, visuospatial/ex-
ecutive function and working mem-
ory, language and problem solving 
in relation to healthy control (8). Pre-
sented papers suggest that neurocog-
nitive deficits are explaining 20-60% 
of the variance in studies of interper-
sonal problem-solving abilities, social 
(social and occupational) function-
ing and the extent of acquiring skills 
in rehabilitation programs

To date there are no validated 
brief screening instruments for the 
diagnosis and assessment of severity 
of schizophrenia cognitive deficits. 
In this study, we compared the Mon-
treal Cognitive Assessment (MoCA), 
a clinician friendly, validated, brief 
instrument for the detection of mild 
cognitive impairment (MCI) with 
the Mini-Mental State Examination 
(MMSE) as a screening test for cog-
nitive deficits in schizophrenia.

Since the MoCA assesses multiple 
cognitive domains, it may be a use-
ful cognitive screening tool for sev-
eral neurological diseases that affect 
younger population, such as Parkin-
son’s disease (5 studies showing the 
superiority of the MoCA over the 
MMSE), depression, schizophrenia 
and heart failure. Cognitive evalua-
tion facilitates the differential diag-
nosis. Studies show that cognitive 
functioning is the best single pre-
dictor of the need for patients to be 
admitted to the clinic with patients 
who are examined as well as emer-
gency cases, even better than the di-
agnosis which is set (9). Cognitive 
screening also has significant clini-
cal relevance.

Although the need for screen-
ing (rapid testing) has become wide-
ly recognized, it is limited by the 
availability of short tests suitable for 
the evaluation of the heterogeneous 
population of hospitalized psychiat-
ric patients with schizophrenia.

2. GOALS
The goals of our study were:
To compare the psychometric 

properties of two instruments and 
the characteristics of applications 
that may be relevant for the clinical 
application of these instruments.

To examine and compare the de-
gree of cognitive impairment in spe-
cific cognitive domains (working 
memory, declarative memory and/or 
attention) in patients suffering from 
schizophrenia using MoCA and the 
MMSE alone.

Comparison of the degree of sen-
sitivity of the applied instruments 
(MMSE and MoCA)

3. MATERIAL AND METHODS
The study included inpatients 

(n=30) who suffering from Schizo-
phrenia (Sch) diagnosed according 
to tenth revision of the Internation-
al classification of diseases (ICD-
10), treated at the Psychiatric Clinic, 
Clinical Centre University of Sara-
jevo (CCUS). The patients were fol-
lowed during 2010. The study was, 
for the most part, conducted as a 
prospective method of clinical re-
search and partly as a descriptive 
controlled study. The patients were 
treated with typical antipsychotics 
(haloperidol and chlorpromazine) 
(n=15) and atypical antipsychotics 
(olanzapine, risperidone and clozap-
ine) (n= 15).

To test the statistical significance 
of observed differences between 
groups used one-way anal-
ysis of variance (ANOVA), 
while testing the intercon-
nection of the observed 
variables used Spearman’s 
correlation coefficient, with 
significance level of p<0.05 
is considered statistically 
significant.

Instruments
We used MoCA (Mon-

treal Cognitive Assessment 
Test) and MMSE (Mini 
Mental State Examination) 
for the assessment of cogni-
tive deficits.

The MoCA is relative-
ly new cognitive screening 
test takes 10 to 12 minutes 
to administer. The Mon-
treal Cognitive Assessment 

(MoCA) is more sensitive to subtle 
cognitive deficits in patients with 
Parkinson’s disease, but in schizo-
phrenia, compared with the conven-
tional Mini-Mental Status Examina-
tion (MMSE). The MMSE is the most 
commonly used screening instru-
ment to detect cognitive dysfunc-
tion in schizophrenic patients. Both 
tests are scored from 0 to 30, with 
lower scores representing cognitive 
dysfunction.

4. RESULTS
In the study we included 30 pa-

tients diagnosed with schizophre-
nia, where the age of onset of illness 
ranged from 17-45 years and the aver-
age age of disease onset was 24 years 

gender M 15 (50.0%)

F 15 (50.0%)

age Mean 32.3±7.1

range 18-47

Marital status Married 7 (23.3%)

Single 17 (56.7%)

divorced 6 (20.0%)

Employment Employed 7 (23.3%)

Unemployed 18 (60.0%)

retired 5 (16.7%)

age of disease 
onset

Mean 24.4±6.7

range 17-45

Education level 8 years 8 (26.7%)

14 years 15 (50.0%)

16 years 5 (16.7%)

20 or more yrs. 2 (6.7%)

tobacco smoking Smoker 25 (83.3%)

Non smoker 5 (16.7%)

Table 1. Demographic data

Course of illness First hospitalization 10 (33.3%)

intermittent 7 (23.3%)

progradient 6 (20.0%)

Chronic 7 (23.3%)

duration of episode 
before hospitalization

Mean 35.2±12.9

range 15-60

Medication prior 
hospitalization

None 12 (40.0%)

Neuroleptics 18 (60.0%)

Current medication Haloperidol 14(46.7%)

largactil 1 (3.3%)

olanzapine 6 (20.0%)

risperidone 3 (10.0%)

Clozapine 6 (20.0%)

type of schizophrenia paranoid 11 (36.7%)

Hebephrenic 17 (56.7%)

Non differentiated 2 (6.7%)

Table 2. Basic data on disease
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(24.4±6.7; X±SEM). Demographic 
data showed that number of unem-
ployment was 60%, which indicate 
the high degree of work 
incapacity cause by early 
disease onset (hebephre-
nic schizophrenia 56.7%), 
compared to the level of 
education, with domi-
nation of the secondary 
school education (59%).

Average scores on the 
MoCA scale were 19.9±5.1, 
corresponding to moder-
ate to severe cognitive im-
pairment, while scores on 
the MMSE scale was 24.9±3.3, 
corresponding to the result of 
mild cognitive impairment.

14 patients (77.8%) of those 
who on MMSE scale had a score 
greater or equal to 26 (normal 
range) and the MoCA scale had 
a normal score (>24), while 2 or 
22.2% of patients reported mod-
erate to severe cognitive disability.

Analysis of the correlation co-
efficient between the total score of 
MoCA and MMSE scale indicates a 
statistically significant positive cor-
relation with Pearson rho=0.403 and 
p=0.027 (p<0.05). Sensitivity was 
41.7%, specificity = 66.7%, PPV = 
83.3%, NPV = 22.2%

If we make a comparison MoCA 
scale according to the MMSE ac-
cording to cut-off values then we 
find that there were 10 true positive, 
true negative 4, 14 false positive and 
2 false negative. This all leads to sen-
sitivity of MoCA scale, again in com-
parison with the MMSE of 41.7%, 
specificity 66.7%, positive predictive 
value of 83.3% and negative predic-
tive value of 22.2% which indicates 
that the scale is really good at detect-
ing true positive but have poor per-
formance in the exclusion of false 
negative findings.

5. DISCUSSION
The published results of a small 

number of clinical studies assess 
the severity of cognitive deficits in 
schizophrenic patients.

In our clinical study all patients 
(n=30) underwent the following test-
ing: MoCA and MMSE. The mean 

MoCA score was, consistent with 
moderate to severe cognitive im-
pairment (10). Average scores on the 
MoCA scale were 19.9±5.1, corre-
sponding to moderate 
to severe cognitive im-
pairment, while scores 
on the MMSE scale 
was 24.9±3.3, corre-
sponding to the result 
of mild cognitive im-
pairment.

These results are in 
agreement with the re-
sults of Preda et al. for 
MoCA but not for the 
MMSE scale, which 
states. The mean MoCA score was 
20±4.7, consistent with moderate to 
severe cognitive impairment. In con-
trast, the mean MMSE score was 
27.2±2, which is within the normal 
to mild MCI cognition score range.

According to the research of Pre-
da et al. (11) the mean MoCA score 
was 20± 4.7, consistent with moder-
ate to severe cognitive impairment. 
In contrast, the mean MMSE score 

was 27.2±2, which is within the nor-
mal to mild MCI cognition score 
range. Twenty-one patients (84%) of 
those who scored > or = 26 (normal 
range) on the MMSE had a MoCA 
score <26 (MCI range). Twenty-three 
(85%) of those who scored >or = 24 
on the MMSE (MCI range) had a 
MoCA score <24 (moderate to severe 
cognitive impairment). 14 patients 
(77.8%) of those who on the MMSE 
scale had a score > or = 26 (normal 
range) also at MoCA scale had a nor-
mal score (>24), while in 2 or 22.2% 
of patients was reported moderate 
to severe cognitive disability. These 
findings are in contrast with the 
findings of Preda et al, where twen-
ty-one patients (84%) of those who 
scored >or = 26 (normal range) on 
the MMSE had a MoCA score <26 
(MCI range). Twenty-three (85%) of 
those who scored >or = 24 on the 
MMSE (MCI range) had a MoCA 
score <24 (moderate to severe cogni-
tive impairment).

Analysis of the correlation co-
efficient between the total score 
of MoCA and the MMSE scale in-
dicates a statistically significant 
positive correlation with Pearson 
rho=0.403 and p=0.027 (p<0.05), but 
this study did not analyze individu-
al subscales as stated in research by 
Preda et al. and it is difficult to com-
pare with their findings. What arises 

is the same conclusion that the sen-
sitivity of 41.7%, specificity = 66.7%, 
PPV = 83.3%, NPV = 22.2%. The 
MoCA test validation study (9) has 
shown the MoCA to be a promising 
tool for detecting Mild Cognitive 
Impairment (MCI) compared with 
the well-known Mini-Mental State 
Examination (MMSE).

During the past few years, an ap-
proach that ensures the construct va-

X N Sd SEM

MiNi–MENtal StatE EXaMiNatioN 24.9333 30 3.25823 .59487

MoCa- MoNtrEalSKa lJEStViCa KogNitiVNE proCJENE 19.8667 30 5.09045 .92938

Table 3. Comparison MMSE : MoCA
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Paranoid 11 (36.7%) 
Hebephrenic 17 (56.7%) 
Non differentiated 2 (6.7%) 

Demographic data showed that number of unemployment was 60%, which 
indicate the high degree of work incapacity cause by early disease onset 
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Figure 1. Comparison MMSE : MoCA 
 
Average scores on the MoCA scale were 19.9±5.1, corresponding to moderate to 
severe cognitive impairment, while scores on the MMSE scale was 24.9±3.3, 
corresponding to the result of mild cognitive impairment. 
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MoCa total
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Table 4. MINI–MENTAL STATE EXAMINATION * MoCA. Chi-
square=0.139; p=0.545
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Figure 4. MINI - MENTAL STATE EXAMINATION * MoCA 
 
14 patients (77.8%) of those who on MMSE scale had a score greater or equal to 
26 (normal range) and the MoCA scale had a normal score (>24), while 2 or 
22.2% of patients reported moderate to severe cognitive disability. 
Analysis of the correlation coefficient between the total score of MoCA and 
MMSE scale indicates a statistically significant positive correlation with Pearson 
rho=0.403 and p=0.027 (p<0.05). Sensitivity was 41.7%, specificity = 66.7%, PPV 
= 83.3%, NPV = 22.2% 
If we make a comparison MoCA scale according to the MMSE according to cut-off 
values then we find that there were 10 true positive, true negative 4, 14 false 
positive and 2 false negative. This all leads to sensitivity of MoCA scale, again in 
comparison with the MMSE of 41.7%, specificity 66.7%, positive predictive value 
of 83.3% and negative predictive value of 22.2% which indicates that the scale is 
really good at detecting true positive but have poor performance in the exclusion 
of false negative findings. 
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lidity of cognitive assessment of vari-
ous researchers have suggested a re-
cent exploration of the proposal to 
apply a generalized deficit in order 
to determine whether multiple per-
formance deficits in schizophrenia 
are the result of common underly-
ing processes (12).

6. CONCLUSION
There is considerable difficulty 

is comparison of reliably for assess-
ment scales. To date there are no val-
idated brief screening instruments 
for the diagnosis and assessment of 
severity of schizophrenia cognitive 
deficits. The MoCA has higher sen-
sitivity and specificity to detect cog-
nitive impairment than the MMSE. 
The MoCA is an easy to administer, 
useful screening tool for the assess-
ment of cognitive deficits associat-
ed with schizophrenia. Our prelim-
inary results also suggest that the 
MoCA might be a sensitive test for 
the assessment of some of the core 
cognitive deficits in schizophrenia 
such as speeded attention and ex-
ecutive functioning. Further stud-
ies validating MoCA against stan-
dard neurocognitive testing batter-
ies are recommended. However, it 
had been established that the MMSE 
is not well suited for mild cognitive 
impairment, which raises the ques-
tion whether it is an adequate „stan-
dard“ to compare performance with 
the MoCA.
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