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ABSTRACT

Aim. To assess the association of clinical and therapeutic parameters with the severity of the neurocognitive deficits 
in patients with schizophrenia.

Materials and methods. We examined 118 patients with schizophrenia, aged 34 [29; 41] years, and with a 
disease duration of 10 [4; 16] years. 33 patients (28%) received conventional antipsychotic drugs (CAD), and 
85 (72%) patients received atypical antipsychotic drugs (AAD). As concomitant therapy, 58 people (49.1%) 
took trihexyphenidyl, 60 people did not take it (50.9%). Assessment of cognitive functions was carried out for 
all patients using the Brief Assessment of Cognition in Schizophrenia (BACS), and clinical psychopathological 
symptomatology was evaluated using the Positive and Negative Syndrome Scale (PANSS). Statistical analysis 
of the data was performed using the Kruskal – Wallis test ANOVA with the multiple comparison procedure, the 
Pearson’s chi-squared test, and K-means cluster analysis.

Results. Neurocognitive deficits formed three clusters of disturbances that differ in clinical severity: 1) mild,  
2) moderate, 3) severe. According to the subscale of positive PANSS symptoms, patients with mild neurocognitive 
deficits had a lower average total score compared to patients with severe neurocognitive deficits (p = 0.011), who, 
in turn, received significantly longer antipsychotic therapy compared with patients with moderate (p = 0.014) 
and mild (p = 0.01) neurocognitive deficits. Herewith, the duration of CAD treatment did not differ between 
clusters; consequently, the obtained results on antipsychotics as a whole were obtained due to AAD (p = 0.005 and  
p = 0.001, respectively). Trihexyphenidyl did not affect the severity of neurocognitive deficits.

Conclusion. The severity of positive symptoms of schizophrenia was lower in patients with mild neurocognitive 
deficits. The most pronounced neurocognitive deficits are observed in patients receiving AAD.
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РЕЗЮМЕ

Цель. Оценить связь клинических и терапевтических показателей с выраженностью нейрокогнитивного 
дефицита у пациентов с шизофренией.

Материалы и методы. Были обследованы 118 пациентов с шизофренией в возрасте 34 [29; 41] лет, с дли-
тельностью заболевания – 10 [4; 16] лет. Конвенциональные антипсихотические препараты (КАП) получа-
ли 33 пациента (28%), атипичные антипсихотическое препараты (ААП) – 85 (72%) пациентов. В качестве 
сопутствующей терапии 58 человек (49,1%) принимали тригексифенидил, не принимали его 60 человек 
(50,9%). Оценка когнитивных функций проведена всем пациентам по шкале краткой оценки когнитивных 
функций у пациентов с шизофренией (Brief Assessment of Cognition in Schizophrenia, BACS), клинико-пси-
хопатологической симптоматики – с использованием шкалы позитивных и негативных синдромов (Positive 
and Negative Syndrome Scale, PANSS). Статистический анализ полученных данных выполнен с исполь-
зованием критерия Краскела – Уоллиса ANOVA с процедурой множественного сравнения, критерия χ2 
Пирсона и кластерного анализа методом K-средних.

Результаты. Нейрокогнитивный дефицит образовал три кластера нарушений, отличающихся между со-
бой клинической выраженностью: 1) легкий, 2) умеренно выраженный, 3) выраженный. По субшкале по-
зитивных симптомов PANSS пациенты с легким нейрокогнитивным дефицитом имели меньший средний 
суммарный балл по сравнению с больными с выраженным нейрокогнитивным дефицитом (p = 0,011), кото-
рые, в свою очередь, значимо дольше получали антипсихотическую терапию по сравнению с пациентами с 
умеренным (p  = 0,014) и легким (p = 0,01) нейрокогнитивным дефицитом. При этом длительность приема 
КАП не различалась между кластерами, следовательно, имеющиеся результаты по антипсихотикам в це-
лом получены за счет ААП (p = 0,005 и p = 0,001 соответственно). Тригексифенидил не оказал влияния на 
выраженность нейрокогнитивного дефицита.

Заключение. Выраженность позитивных симптомов шизофрении была ниже у пациентов с легким нейро-
когнитивным дефицитом. Наиболее выраженные нейрокогнитивные нарушения отмечаются у пациентов, 
получающих ААП.
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INTRODUCTION
Contemporary antipsychotics are primarily an-

tagonists of second type dopamine receptors and can 
induce extrapyramidal adverse events [1]. Anticholi- 
nergics are widely used for their relief in psychiatric 
practice. However, anticholinergic agents precipitate 
different peripheral side effects like dry mouth, urina-
tion disturbances, and constipation; as well as central 
side effects: cognitive deficits, worsening of tardive 
dyskinesia and emergence of delirium [2]. Cognitive 
deficits occur at the earliest stages of schizophrenia 
process and account for the main part of functional 
problems related to the disorder. Likely, the long-term 
combined use of antipsychotics and anticholinergics 
intensifies the basic cognitive deficits in patients with 
schizophrenia, which eventually affects their quality 
of life [3]. Thus, modern guidelines for the treatment 
of schizophrenia do not normally recommend preven-
tive and long-term use of anticholinergic agents. Nev-
ertheless, the widespread long-term use of anticho-
linergics in the combination with antipsychotics has 
taken place in several countries [3–5]. The results of 
the study of this problem are debatable. The number of 
surveys of the previous decade shows the positive ef-
fect of anticholinergic agents on cognitive functions in 
patients with schizophrenia [4, 6, 7]. An earlier study 
dedicated to the possible effect of anticholinergics 
on residual symptoms of schizophrenia showed that 
antipsychotics and trihexyphenidyl in combination 
have a positive effect on the memory and attention of  
patients [8]. 

However, modern studies contain more data in-
dicating the adverse effect of anticholinergics on the 
cognitive functions of patients with schizophrenia, or 
the absence of such an effect [5, 9, 10]. Thus, S. Ogi-
no et al. [3] defined that cancellation of long-term use 
of anticholinergics can improve objective indicators 
of cognitive functions and subjective characteristics 
of the quality of life for patients with chronic schizo-
phrenia. 

S. Eum et al. [10] investigated the influence of 
the total anticholinergic burden arising from the 

рованное согласие. Исследование одобрено этическим комитетом НИИ психического здоровья, Томского 
НИМЦа (протокол № 99 от 17.04.2017).

Для цитирования: Корнетова Е.Г., Гончарова А.А., Дмитриева Е.Г., Аржаник А.А., Корнетов А.Н., Сем-
ке А.В. Влияние клинических и терапевтических показателей на выраженность нейрокогнитивного де-
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combined use of anticholinergic and antipsychotic 
drugs on the cognitive functions of patients with 
psychotic disorders and schizophrenia.  According 
to their data, the common anticholinergic burden 
was inversely proportional to the level of cogni-
tive activity; especially, it affected the impairment 
of verbal memory. Despite the similar cumulative 
anticholinergic burden in groups with various psy-
chotic disorders, increased cognitive susceptibility 
to anticholinergic agents was revealed in patients 
with schizophrenia.

A number of studies have shown improvement 
in cognitive functions of varying degrees with the 
use of second-generation antipsychotics in the treat-
ment of long-term schizophrenia or the first psychotic  
episode. The positive effects of clozapine, risperidone, 
olanzapine, quetiapine, sertindole, and aripiprazole on 
various cognitive functions were noted. At the same 
time, some authors have the opinion that there is cur-
rently no convincing evidence of the greater effective-
ness of second-generation antipsychotics compared to 
first-generation antipsychotics for cognitive impair-
ment [4, 6].

In routine clinical psychiatric practice in various 
countries, psychiatrists continue to widely use a com-
bination of antipsychotics and anticholinergics for the 
treatment of schizophrenia. In this connection, there 
is a necessity to further study the effects of prolonged 
combined use of antipsychotics and anticholinergic 
agents for the treatment of schizophrenia.

The aim of the study was to assess the association 
of clinical and therapeutic parameters with the sever-
ity of neurocognitive deficits in patients with schizo-
phrenia.

MATERIALS AND METHODS

The study included inpatients of the hospital of 
Mental Health Research Institute of Tomsk National 
Research Medical Center of the Russian Academy of 
Sciences and Tomsk Clinical Psychiatric Hospital. 
The criteria of inclusion in the study were age from 
18 to 60 years, verified diagnosis of schizophrenia 
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according to the ICD-10 Classification of Mental and 
Behavioral Disorders – Diagnostic Criteria for Re-
search [11], and the ability to write informed consent. 
The criteria for non-inclusion were the presence of or-
ganic mental disorders, brain and severe somatic dis-
orders leading to organ failure, and refusal to take part 
in the study.

Thus, we examined 118 patients with schizo-
phrenia, aged 34 [29; 41] years, and with a disease 
duration of 10 [4; 16] years and the average age of 
onset of 23 [20; 29] years. All patients included in 
the study received antipsychotics as basic therapy in 
therapeutic dosages approved by the Russian Minis-
try of Health. 

Based on the receptors profile of basic antipsy-
chotic therapy patients were divided into two groups: 
33 patients (28%) received conventional antipsy-
chotic drugs (CAD), and 85 (72%) patients received 
atypical antipsychotic drugs (AAD). All dosages of 
various antipsychotics were brought to uniformity 
in the equivalent of chlorpromazine (CPZeq) [12], 
common antipsychotic burden was 320 [160; 598.5]; 
for CAD – 416.9 [160; 1000], for AAD – 300 [199.9; 
428.1].

As concomitant therapy, 58 people (49.1%) took 
trihexyphenidyl and 60 people did not (50.9%). The 
duration of receiving trihexyphenidyl was 2 [0.5; 4] 
years. In this study, due to its observational nature, the 
reasons and purpose of trihexyphenidil prescription in 
the course of treatment of patients were not taken into 
account, but the fact of prescribing an anticholinergic 
drug was assessed as likely to have an effect on cogni-
tive deficit in patients with schizophrenia.

Assessment of cognitive functions was carried out 
for all patients on the Brief Assessment of Cognition 
in Schizophrenia (BACS) [13], in the adapted Russian 
version [14]. A set of tasks on this scale (“List lear- 
ning”, “Digit sequencing task”, “Token motor task”, 
“Verbal fluency”, “Symbol coding”, “Tower of Lon- 
don”) allows us to evaluate the parameters according 
to the sequence of the list: verbal memory, working 
memory, motor speed, processing speed, attention and 
processing speed, executive functions.

The psychopathological assessment was carried 
out using a Positive and Negative Syndrome Scale 
(PANSS) [15] in the adapted Russian version – SCI-
PANSS [16].

The obtained data were tested for normal distribu-
tion with the SPSS Kolmogorov – Smirnov Test for 
Normality (with the Lilliefors significance correction) 
and the Shapiro – Wilk Test.  Data with a normal 

type of distribution are presented as mean and stan-
dard deviation (M ± SD), in the absence of a normal 
distribution; the data are presented as the median and 
quartiles (Me [Q1; Q3]). Qualitative data are presented 
by frequency indicators (n (%)). Comparing several 
independent samples of quantitative data having a 
non-normal distribution, we used the Kruskal – Wallis 
ANOVA test with the multiple comparison procedure. 
To compare frequencies, the Pearson’s chi-squared cri-
terion was used. To reveal the variants for the severity 
of neurocognitive deficits (NCD), K-means clustering 
was used. Statistical analysis was performed using the 
software Statistica for Windows (V. 12.0). The thresh-
old value of the achieved significance level of p was 
taken equal to 0.05. 

RESULTS
Neurocognitive deficits are formed by three clus-

ters of impairment registered in accordance with all 
BACS subscales, which differ in clinical severity: 1) 
mild, 2) moderate, 3) severe. Consequently, patients 
were stratified according to the level of severity as fol-
lows (Fig., Table 1):  cluster 1 (37 (31.4%)), cluster 2 
(51 (43.2%)) and cluster 3 (30 (25.4%)). The results 
of the analysis of variance for all clusters represent the 
good quality of clustering (< 0.0001).

Then, the assessment of the connection between 
the severity of NCD and clinical and therapeutic indi-
cators was made in the selected clusters.

The average age of schizophrenia onset and the 
duration of the disorder had no differences between 
the clusters; however, the average age of the patients 
in the study had significant differences (Table 2)  
between cluster 2 and cluster 3 (p = 0.024).

An assessment of the effect of the actual men-
tal state on the severity of NCD (Table 3) showed 
that according to the subscale of positive symptoms 
PANSS patients with mild NCD had a lower average 
total score of positive symptoms compared with pa-
tients with severe NCD, who had a more pronounced 
predominance of the positive symptom complex  
(p = 0.011).

For assessing the effect of trihexyphenidyl on the 
severity of NCD, the Pearson’s chi-squared criterion 
was used; statistically significant differences were not 
established. The duration of receiving trihexyphenidyl 
was evaluated in 58 patients; the evaluation was based 
on interviews and medical records including medical 
histories. The duration of receiving was presented in 
years. Differences between the clusters were not re-
vealed. Also, the clusters of the severity of NCD had 
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T a b l e  1
Descriptive statistics for identified clusters in accordance with BACS, M ± SD 

Tasks of BACS Cluster 1 
n = 37 (31.4%)

Cluster 2 
n = 51 (43.2%)

Cluster 3 
n = 30 (25.4%)

List learning 42.6 ± 11.4 35.3 ± 9.5 24.7 ± 9.1
Digit sequencing task 19.8 ± 3.8 18.1 ± 4.7 12.5 ± 4.8
Token motor task 59.2 ± 11.6 31.3 ± 13.3 24.6 ± 11.6
Verbal fluency 49.7 ± 11.5 37.6 ± 9.7 23.7 ± 8.1
Symbol coding 48.1 ± 12.4 39.6 ± 9.7 19.0 ± 8.9
Tower of London 16.8 ± 2.3 14.5 ± 4.7 10.4 ± 5.8

T a b l e  2
Clinical indicators depending on the severity of NCD according to BACS, Me [Q1; Q3]

Clinical indicators Cluster 1
n = 37 (31.4%)

Cluster 2
n = 51 (43.2%)

Cluster 3
n = 30 (25.4%) p (1–2; 1–3; 2–3)

Age, years 35 [29; 39] 32 [28; 38] 37.5 [33; 53] 1.0; 0.167; 0.024
Age of onset, years 26 [20; 29] 22 [19; 27] 23.5 [20; 29] 0.588; 1.0; 1.0
Duration of the disorder, years 10 [4; 14] 8 [2; 16] 13.5 [5; 22] 1.0; 0.118; 0.073

T a b l e  3
PANSS scores depending on the severity of the NCD according to BACS,  Me [Q1; Q3]

PANSS subscales Cluster 1
n = 37 (31.4%)

Cluster 2
n = 51 (43.2%)

Cluster 3
n = 30 (25.4%) p (1–2; 1–3; 2–3)

Positive symptom subscale score 19 [16; 22] 21 [15; 25] 23 [20; 27] 0.626; 0.011; 0.166
Negative symptom subscale score 25 [23; 28] 25 [21; 28] 26.5 [22; 30] 1.0; 1.0; 0.485
General psychopathology subscale score 54 [48; 60] 54 [48; 58] 55.5 [49; 61] 1.0; 1.0; 0.807
Total score 100 [92; 107] 100 [86; 109] 107.5 [94; 114] 1.0; 0.227; 0.199
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no differences depending on the type of basic anti-
psychotic therapy: patients receiving CAP or patients 
receiving AAP. Assessment of the total antipsychotic 
burden revealed that CPZeq had no differences in all 
clusters as well as in groups receiving CAP and AAP.

The duration of antipsychotic therapy had differenc-
es (Table 4) between cluster 1 and cluster 3 (p = 0.01), 
as well as between cluster 2 and cluster 3 (p = 0.014). 
These results suggest that patients receiving long-term 
antipsychotic therapy have more severe NCD.

Figure. “Cognitive profile” of the selected variants 
of the severity of neurocognitive deficits according 
to BACS in the group of patients with schizophrenia: 
I – List Learning Test; II – Digit Sequencing Task; 
III – Token Motor Task; IV – Verbal Fluency; 
V – Symbol Coding; VI – Tower of London Test;  

1 – cluster 1; 2 – cluster 2; 3 – cluster 3.
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T a b l e  4
Duration of basic antipsychotic therapy depending on the 

severity of NCD according to BACS, Me [Q1; Q3]

Parameter
Cluster 1

n = 37 
(31.4%)

Cluster 2
n = 51 

(43.2%)

Cluster 3
n = 30 

(25.4%)

p (1–2; 1–3; 
2–3)

Duration of 
antipsychotic 
therapy

3 [0.5; 5] 3 [1; 5] 7 [3; 17] 1.0; 0.01; 
0.014

The duration of CAP administration had no differ-
ences in the clusters of the severity of NCD, it means 
that the available results on antipsychotics were ob-
tained due to AAP generally: 1–3 clusters – p = 0.001; 
2–3 clusters – p = 0.005 (Table 5).

T a b l e  5
Severity of NCD according to BACS depending on the 

duration of the therapy with the use of conventional and atypic 
antipsychotics, Me [Q1; Q3]

Duration  
of antipsy- 

chotic  
therapy

Cluster 1
n = 37 

(31.4%)

Cluster 2
n = 51 

(43.2%)

Cluster 3
n = 30 

(25.4%)

p (1–2; 
1–3; 2–3)

Duration of 
receiving CAP

5.5  
[2.5; 10.5] 3 [1; 8] 8.5  

[0.3; 20]
1.0; 1.0; 

1.0

Duration of 
receiving AAP 3 [0.3; 4] 3 [0.8; 5] 7 [4; 13.5]

1.0; 
0.001; 
0.005

DISCUSSION 
At present, in addition to the existing dichotomic 

theory of schizophrenia dividing positive and neg-
ative syndromes, the cognitive symptom complex is 
considered as the third component of the disorder [2], 
while cognitive functioning of patients is increasingly 
in view of the researchers, not only in the field of cli- 
nical and biological psychiatry [17, 18] but also in the 
sphere of somatic medicine [19]. 

The use of anticholinergic agents in the treatment 
of adverse movement phenomena of antipsychotic 
therapy has a negative effect on cognitive functions 
in patients with schizophrenia [9, 20], just like the ge- 
neral index of anticholinergic burden [10]. Attention 
to this issue should be strengthened with consideration 
of the physical status of the patients and the poten-
tial influence of anticholinergics in combination with 
other agents used in psychiatry on the cardiovascular 
system [21], as cardio-vascular diseases themselves 
induce cognitive impairment. The obtained results did 
not show the influence of the use of trihexyphenidyl 
on the intensity of NCD in patients with schizophre-
nia. The attained results have some limitations, as the 
influence of a particular medication was assessed, but 
not the total cholinergic burden. The use of somatic 

drug groups with similar effect was not taken into 
consideration either. Nevertheless, in contemporary 
literature, this issue has hardly been discussed and the 
studies on the influence of the combination of anti-
psychotics and anticholinergic agents have been few 
[3, 6, 22]. 

The existing assumption on the influence of anti-
psychotics on the cognitive functions in patients with 
schizophrenia took root in the psychiatric communi-
ty; for example, the use of CAP is thought of being 
connected with the negative influence on the cognitive 
functions, while the use of AAP is thought to be con-
nected with their improvement [7, 23], although this 
fact is controversial [4]. In our study, we have not ob-
served differences in the intensity of NCD in patients 
who received CAP and ААP as basic therapy.

Meta-study of A.L. Mishara, T.E. Goldberg [24] 
demonstrated that CAP, in general, has a moderately 
positive effect on cognitive functions, while the do- 
sage of the medicine does not have any effect on cogni-
tive functions, which was also observed in the course 
of our study. The use of agents of the third generation 
is connected with multiple advantages, including their 
positive effect on cognitive functions [25].

It was revealed that the longer the patient receives 
antipsychotic therapy, the higher the intensity of 
NCD; although the length of the disorder, which is 
closely linked to the duration of receiving supporting 
therapy, in our sampling did not have such significant 
influence. The length of use of AAP is also linked to 
the higher intensity of NCD, which was not found 
in patients receiving CAP, although they were used 
for a longer period. The revealed data on the higher 
intensity of NCD in view of increasing the length of 
the basic antipsychotic therapy in patients receiving 
AAP precisely appears interesting, as the long-term 
treatment observation of patients with schizophrenia 
showed that after 8 weeks of treatment there did not 
appear to be any dissimilarities in cognitive indica-
tors in patients with schizophrenia receiving CAP and 
AAP [26].

The existence of negative symptoms and neuro-
cognitive deficits in clinical evidence of schizophre-
nia has a relatively constant character, unlike the po- 
sitive symptoms which can fluctuate in the course of 
the disorder. Lowering of the score according to the 
subscales of negative and positive symptoms PANSS 
was connected with the improvement in BACS task 
performance in patients with schizophrenia [27]. It 
should be emphasized that the surveyed patients were 
in the active phase of the disorder, so the PANSS 
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scores must be cross-referenced with the results of 
similar studies conducted in the period of remission 
[28]. The received dissimilarities in the higher score 
according to the PANSS subscale of positive symp-
toms in patients with significant NCD in comparison 
with the patients with mild NCD correspond with the 
data referring to the length of use of basic antipsychot-
ic therapy, as the choice of AAP was possibly made 
taking into account the grave mental condition and the 
predominance of delusions and hallucinations.

CONCLUSION 
The influence of trihexyphenidyl and atypical an-

tipsychotics of the second generation on cognitive 
indicants in patients with schizophrenia remain an 
open question and warrant further investigation and 
examination of the issue taking into account the com-
bined drug burden. As expected, patients performed 
the BACS tasks better against the background of AAP 
usage, although long-term use of agents of this group 
was connected with the higher level of NCD in pa-
tients with schizophrenia.
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