
Cognitive impairment in adults under compulsory
psychiatric care: association with psychotic
symptoms and high-dose antipsychotics
Maria Karanikola, Maria Nystazaki, Katerina Kaikoushi, Nicos Middleton and Andreas Chatzittofis

Background
There is limited evidence on the association between cognitive
function, psychotic symptoms and doses of antipsychotics in
adults under compulsory psychiatric care.

Aims
We assessed (a) the degree of cognitive impairment in adults
involuntarily hospitalised for compulsory psychiatric care and (b)
correlation of Montreal Cognitive Assessment (MoCA) score with
psychotic symptoms, polypharmacy and prescription of high-
dose antipsychotics.

Method
This was a nationwide, cross-sectional study, conducted at the
only referral state hospital for compulsory psychiatric care in
Cyprus (December 2016–February 2018). Τhe MoCAwas applied
for the assessment of cognitive functioning. The Positive and
Negative Syndrome Scale (PANSS) was applied for the assess-
ment of psychotic symptoms.

Results
The sample comprised 187 men and 116 women. The mean
MoCA score was 22.09 (reported scale range (RSR): 3–30); the
mean PANSS general symptoms subscale score was 49.60
(RSR = 41–162). The participants who reported positive psychi-
atric history (mean 21.71, s.d. 5.37), non-adherence to pharma-
cotherapy (mean 21.32, s.d. 5.56) and prescription of high-dose
antipsychotics (with medication prescribed as needed: mean
21.31, s.d. 5.70; without medication prescribed as needed:
mean 20.71, s.d. 5.78) had lower mean MoCA scores compared
with those who reported negative psychiatric history

(mean 23.42, s.d. 4.51; P = 0.017), adherence to pharmacother-
apy (mean 23.10, s.d. 6.61; P = 0.003) and no prescription of
high-dose antipsychotics (with medication prescribed as
needed: mean 22.56, s.d. 4.90; without medication prescribed
as needed: mean 22.60 s.d. 4.94; P = 0.045–0.005), respectively.
Mean MoCA score was mildly and inversely associated with
total PANSS score (r = −0.15, P = 0.03), PANSS general (r = −0.18,
P = 0.002) and PANSS negative (r = −0.16, P = 0.005) symptoms
subscales, respectively.

Conclusions
Our findings support the evaluation of cognitive functioning in
adults under compulsory psychiatric care via theMoCA tool, with
focus on those prescribed high-dose antipsychotics, with
positive mental health history and non-adherence to
pharmacotherapy.
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Cognitive impairment is more prevalent in individuals with schizo-
phrenia than in the general population, and this is evident in verbal
ability, memory, processing speed, attention and executive func-
tions.1,2 Similar data has been reported for those diagnosed with
bipolar disorder and substance misuse disorders.3 Data also highlight
the role of cognitive impairment in individuals’ functional level, with
higher degree of cognitive impairment limiting independent living,
occupational status, social functioning and self-care.4

Evaluation of cognitive functioning in adults with severe
mental health problems, such as schizophrenia, is proposed to
be based on a comprehensive battery of neuropsychological
tests, such as the Measurement and Treatment Research to
Improve Cognition in Schizophrenia (MATRICS) or the
MATRICS Consensus Cognitive Battery.5 These typically focus
on assessment of multiple cognitive abilities, such as memory,
executive functions, attention and visuospatial ability. Their
main advantage is that they may identify patterns of strengths
and weaknesses across multiple functional domains.1,6

Disadvantages include the fact that they require approximately
1 h to be administered by trained clinicians, and their use is
costly.6,7 Thus, these tests are not suitable for everyday clinical
practice in acute psychiatric in-patient settings.

Montreal Cognitive Assessment (MoCA)

Brief psychometric tools evaluating cognitive functioning have been
developed for use in clinical settings, such as the Brief Assessment of
Cognition in Schizophrenia or the Brief Cognitive Assessment Tool
for Schizophrenia. However, these tools have not been adequately
established in clinical praxis, mainly because of lack of time and
scoring difficulties, with no direct total score or cut-off scores avail-
able.8 As cognitive impairment is transdiagnostic, related to psych-
otic symptoms, it has prognostic value and has been reported in in-
patient acute psychiatric settings;9 subsequently, validated screening
tools for the assessment of cognitive function are needed.
Additionally, as declined cognition is related to disability and
non-adherence to medication, it can be used as a predictor of medi-
cation discontinuation and patient relapse.10 Therefore, cognitive
impairment is highly relevant in in-patient care, and especially com-
pulsory psychiatric care, since it is related to poormedication adher-
ence, deterioration of symptoms and lack of insight.9 The Montreal
Cognitive Assessment (MoCA) tool is short and easy to apply; it was
developed to detect mild cognitive impairment in the general popu-
lation. However, it has been applied in many clinical populations,
including adults with severe mental health problems (e.g. schizo-
phrenia), mainly as a screening tool with adequate metric
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properties.11 Moreover, MoCA scores can be used to follow patients’
cognitive impairment over time because it can quantify one’s cogni-
tive capacity.5 MoCA is available in multiple languages and allows
the assessment of executive functions, short-term memory, atten-
tion and working memory, which are commonly affected in indivi-
duals with severe mental health problems. Nevertheless, the use of
MoCA tool for the assessment of cognitive impairment in adults
with severe mental health problems is limited. A recent review iden-
tified only nine small studies in adults with schizophrenia that
included the MoCA tool; among those, only two studies involved
in-patients and none were in compulsory psychiatric settings.
Additionally, there is scarce evidence on the association between
the MoCA score and clinical factors in adults with severe mental
health problems, such as the Positive and Negative Syndrome
Scale (PANSS) score or medication variables.8,12

Aim

The aim of this study was to assess (a) the degree of cognitive
impairment assessed by the MoCA tool in adults involuntarily
admitted to hospital for compulsory psychiatric care, and (b) corre-
lations with clinical variables, including polypharmacy, prescription
of high-dose antipsychotics and psychotic symptoms. The metric
properties of the MoCA tool were also assessed.

Method

Design and study setting

This was a nationwide cross-sectional study, conducted at the
Athalassa Psychiatric Hospital (APH) (capacity of 132 beds),
which is the only in-patient facility for compulsory psychiatric
care in the Republic of Cyprus since the enactment of the
Psychiatric Hospitalisation Act 77(I) in 1997.13 Compulsory psychi-
atric care in Cyprus is provided when violent behaviour toward
oneself or others is present, mainly along with psychotic symptoms,
or when the mental capacity of individuals has deteriorated to the
extent of them being harmful to themselves.13 Although there are
two psychiatric clinics – one at each state general hospital – only
voluntarily admitted patients may receive psychiatric care at these
facilities, thus they were not included in the present study.

Study participants

Study participants were adults under compulsory psychiatric care in
the APH. Data collection was conducted between December 2016
and February 2018. Inclusion criteria for participation in the
study were as follows: (a) age 18–65 years; (b) diagnosis of mood
disorder, substance use disorder or schizophrenia spectrum/other
psychotic disorder according to DSM-V14 criteria; (c) hospital
stay of at least 3 days; and (d) capacity to provide signed informed
consent for participation in the study. In-patients with a diagnosis of
neurocognitive disorders (e.g. Alzheimer’s disease or delirium),
intellectual disabilities, developmental disorders or personality
disorders (less than 3 days hospitalisation) were excluded.

A total of 761 adults were admitted to the APH during the study
period. Twenty-two in-patients were excluded because of their age
(nine were <18 years and 13 were >65 years), 152 were excluded
because their hospital stay was <72 h, 21 were excluded because
they were diagnosed with an intellectual disability, 79 were
excluded because they refused to give informed consent, two
were excluded because they died during their hospital stay and 184
were excluded because they did not complete the MoCA process,
mainly because of the severity of their symptoms and/or pharmaco-
logical sedation. The sample included 303 participants. A detailed
description of the study design is published elsewhere.15

Assessments and procedure

Two research members independently assessed all participants
within the first 72 h after admission to the APH via a structured
data collection sheet. Each data collection sheet included a struc-
tured questionnaire for sociodemographic and clinical data, which
was constructed by the authors, and two structured tools for the
assessment of cognitive function and psychotic symptoms. Each
patient’s data collection sheets from both assessors were kept in
the patient’s medical file. Any disagreements between the two asses-
sors were resolved by discussion and consensus regarding the final
assessment sheet. This was included in the present analysis only if
signed informed consent for participation in the study was given
by the participant on the final day of their hospital stay – an
adequate level of illness insight was expected by this point, enabling
participants to give their consent.

Sociodemographic (gender, age, marital status, nationality, edu-
cational level, occupational status, in receipt of financial reimburse-
ment, body mass index) and clinical data (personal psychiatric
history, family psychiatric history, substance use, main symptoms
leading to their hospital admission (admission cause), psychiatric
diagnosis and prescribed medication) were collected.

Admission cause was categorised as disorganised behaviour (agi-
tation, self-care deficiency, disruption), suicidal/self-harming behav-
iour or aggressive behaviour toward others. Data on non-adherence
to pharmacotherapy and substance use in the weeks before admis-
sion were also recorded, along with admission cause. Psychiatric
diagnosis was classified according to the following grouping: (a)
schizophrenia, (b) other psychotic disorder on the spectrum of
schizophrenia (brief psychotic disorder, schizoaffective disorder,
delusional disorder, schizophreniform disorder, substance/medica-
tion-induced psychotic disorder), (c) mood disorder (bipolar and
related disorders, depressive disorders, substance/medication-
induced bipolar or depressive disorder) and (d) other (anxiety disor-
ders, psychotic disorder resulting from a medical condition).

The dose of each antipsychotic agent was recorded; the equiva-
lent percentage of each antipsychotic was considered by converting
its dose into the maximum percentage of the daily dose, as recom-
mended by the European Medicines Agency (Maudsley Prescribing
Guidelines).16 Then, the sum of the percentages corresponding to
the daily doses of all antipsychotics prescribed for each participant
was calculated. A ‘high-dose prescription’ was deemed when this
sum exceeded 100%. Antipsychotic polypharmacy was considered
when co-prescription of more than one antipsychotic was pre-
scribed for a participant.17 Medication regimens that were pre-
scribed as ‘as needed’/’when required’ were also recorded.

The PANSS was used for the assessment of the severity of psych-
otic symptoms.18 The PANSS includes 30 items; each one corre-
sponds to a group of symptoms, and is rated between 1 to 7 (total
range 30–210). The PANSS includes three subscales: the positive
symptoms subscale (seven items), the negative symptoms subscale
(seven items) and the general symptoms subscale (16 items).18

The higher the value, the more intense the symptoms.
The MoCA was applied for the assessment of cognitive func-

tioning. It includes 30 items and is deemed as a screening test to
detect cognitive impairment. The MoCA is an unidimensional
scale with an administration time of approximately 10 min. It eval-
uates language, visuospatial skills, attention, executive functions,
memory, abstract thinking, calculation and orientation. Scale
scores range from 0 to 30. The initial validation study resulted in
a suggested cut-off score of 26 out of 30, with scores <26 suggesting
cognitive impairment.19,20 Different cut-off scores have been pro-
posed based on population characteristics, age, race, ethnicity and
level of education.21,22 Consequently, a range of cut-off scores to
indicate cognitive impairment have been suggested, ranging from
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≤23 to ≤27.23,24 The cut-off score of 25 has been previously sug-
gested to detect cognitive impairment in adults with long-term
psychosis, but not in clinical populations in high-security psychi-
atric hospital settings.24

Ethics and consent

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and
institutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008. All procedures
involving human patients were approved by the National
Committee of Bioethics of Cyprus (approval number EEBK/EP/
2014/08), the Research Committee of the Ministry of Health of
the Republic of Cyprus (PN: 5.34:01.7.3E) and the Personal Data
Protection Officer (5.43.01.7.6 Ε, PN: 0237/2014).

All participants provided consent to participate in the study fol-
lowing structured and detailed information about the aim and pro-
cedures of the study.

Data analysis

Internal consistency reliability analysis through measurement of
Cronbach’s alpha was performed for the MoCA and the PANSS
scales to support the internal validity of the study tools, since both
scales were used for the first time in adults admitted to hospital
for compulsory psychiatric care in Cyprus. Frequencies were used
to describe the categorical variables. Mean values and standard
deviations (s.d.) were estimated for continuous variables. The
MoCA total score (continuous variable) was calculated by adding
the score of each item, and was further adjusted by adding 1 point
for those individuals who had completed less than 12 years of
education. Following normality test for continuous variables,
comparisons between groups were assessed by parametric tests,
and the chi-squared test was applied for comparisons between
groups for categorical variables. The association of the mean total
MoCA score with clinical and sociodemographic characteristics,
polypharmacy (with and without ‘as needed’medication regimens),
and prescription of high-dose antipsychotics (with and without ‘as
needed’ medication regimens) were estimated with the chi-
squared test or t-test/analysis of variance, accordingly. Age and edu-
cational level were used as categorical variables in the linear regres-
sion model.

After assessing univariable associations (statistical significance
set to 0.05 or lower), and aiming to test these associations after con-
trolling for their confounding effect in the final model, the mean
total MoCA score (continuous variable) for each of the sociodemo-
graphic (Table 1) and clinical characteristics, including prescribing
patterns (high-dose antipsychotics, polypharmacy) (Table 2), was
estimated in multiple forward linear (stepwise) regression models.
The 95% confidence intervals were estimated. SPSS software
version 20.00 for Windows 11 was used for data analysis.

Results

Sociodemographic and clinical characteristics of study
participants (n = 303)

The sample included 187 men and 116 women. Approximately
10.2% (n = 31) were aged 18–24 years, 32.0% (n = 97) were aged
25–34 years, 24.8% (n = 75) were aged 35–44 years and 33.0%
(n = 100) were aged 45–65 years. A total of 39.5% (n = 120) had fin-
ished higher secondary education, 78.2% (n = 237) were
unemployed and 54.8% (n = 166) were receiving economical reim-
bursement from the state. Additionally, 88.8% (n = 269) were

single. The sociodemographic characteristics of study participants
are presented in Table 1.

MoCA and PANSS scores

The mean total MoCA score was 22.09 (s.d. 5.24) (reported scale
range (RSR): 3–30) and the mean total PANSS score was 98.60
(s.d. 25.36) (RSR = 41–162). The mean PANSS general symptoms
subscale score was 49.60 (s.d. 11.67) (RSR = 24–78), the mean posi-
tive symptoms subscale score was 28.80 (s.d. 9.06) (RSR = 7–45) and
the mean negative symptoms subscale score was 20.18 (s.d. 9.38)
(RSR = 7–45).

Internal consistency reliability analysis

Cronbach’s alpha was 0.757 for the MoCA scale and 0.896 for the
PANSS scale.

Association ofMoCA scoreswith sociodemographic and
clinical characteristics

Christian Orthodox participants (mean 21.88, s.d. 5.12) and those
who received state financial support (mean 21.19, s.d. 5.36) reported
significantly lower mean total MoCA scores compared with those of
other religions (mean 23.84, s.d. 5.92) and those who did not receive
financial support (mean 23.18, s.d. 4.88). Similarly, those with a
positive psychiatric history (mean 21.71, s.d. 5.37), those who
reported non-adherence to pharmacotherapy in the weeks before
the admission (mean 21.32, s.d. 5.56) and those who were prescribed
high doses of antipsychotics during their hospital stay (including ‘as
needed’ medication regimens: mean 21.31, s.d. 5.70; excluding ‘as
needed’ medication regimens: mean 20.71, s.d. 5.78) had signifi-
cantly lower mean total MoCA scores compared with those with
no psychiatric history (mean 23.42, s.d. 4.51), those who reported
adherence to pharmacotherapy (mean 23.10, s.d. 6.61) and those
were not prescribed high doses of antipsychotics (including
‘as needed’ medication regimens: mean 22.56, s.d. 4.90; excluding
‘as needed’ medication regimens: mean 22.60, s.d. 4.94). Those
aged 25–35 years reported significantly higher MoCA scores
(mean 23.67, s.d. 4.78) compared with those aged 35–65 years
[35–44 years: mean 21.13, s.d. 5.49; 45–65 years: mean 21.19, s.d.
5.43). Moreover, those with primary education (6 years) (mean
18.63, s.d. 2.43) had significantly lower MoCA scores compared
with those with higher education (lower secondary education:
mean 21.34, s.d. 3.54; tertiary education: mean 22.36, s.d. 2.43)
(Table 2).

Additionally, the mean total MoCA score was statistically
significantly and inversely associated with total PANSS score (r =
−0.15), PANSS general symptoms subscale score (r =−0.18) and
PANSS negative symptoms subscale score (r =−0.16). There was
no association between total MoCA score and PANSS positive
symptoms subscale score (r =−0.066).

Regression analysis

Multiple linear forward stepwise regression analysis was conducted
with sociodemographic and clinical factors, to assess the association
with the mean total MoCA score. The set of variables associated
with the mean total MoCA score in the final regression model
were educational level, location of living, age, score on the PANSS
general symptoms subscale and prescription of high-dose
antipsychotics (without ‘as needed’ medication regimens). Table 3
presents the quantification of the relationship between mean total
MoCA score and these variables. With every increase of one point
in the score of the PANSS general symptoms subscale, the MoCA
score (on the average) decreases by 0.09 (95% CI −0.13 to −0.04)
units. Moreover, those who were prescribed high-dose
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antipsychotics (no ‘as needed’medication regimens included) had a
1.28 (95% CI −2.55 to −0.01) lower mean total MoCA score com-
pared with those who were not prescribed high-dose antipsychotics
(without ‘as needed’ medication regimens).

Discussion

To the best of our knowledge, this was the largest study assessing cog-
nitive impairment by using the MoCA tool in adults under involun-
tary care. Previous studies using the MoCA tool were conducted in
smaller samples, and no links to clinical symptoms and medication
use were explored.19,21 In contrast, our study assessed medication
doses, cognitive impairment andpsychotic symptoms simultaneously.

We found a positive association between cognitive impairment
and general psychotic symptoms and prescription of high-dose
antipsychotics, when additional sociodemographic and clinical con-
founders were considered. These data suggest that those who were
prescribed with higher doses of antipsychotics experienced more

severe psychotic symptoms and more intense cognitive distur-
bances. Indeed, previous data supported the association of intense
psychotic symptoms with cognitive disturbances.22 Other studies
showed a link between prolonged experience of mental health pro-
blems, including psychotic symptoms, and advanced therapeutic
schemas in terms of high doses of antipsychotics.25

One way to interpret the present association between cognitive
impairment, general psychotic symptoms and prescription of high
doses of antipsychotics is that high-dose antipsychotics and cogni-
tive impairment are attributable to the severity of the underlining
disease. Indeed, there is evidence that cognitive decline in psychosis
starts at least a decade before the onset of psychotic symptoms, and
this is more profound in individuals with schizophrenia, who
experience a decrease in IQ at a rate of 0.35 points per year.26

Additionally, a second acceleration of cognitive decline approxi-
mately two decades after disease onset, with an IQ decrease of
0.59 points per year, has also been reported.26

Based on the cross-sectional design of the present study, the
opposite may also be suggested, i.e. that exposure to high doses of

Table 1 Differences in the Montreal Cognitive Assessment total score between groups, in terms of sociodemographic characteristics (t-test, one-way
analysis of variance)

MoCA total
score

Sociodemographic characteristics
Frequency,
N = 303 Mean s.d. P-value

95% CI of the
difference d.f. t-test/F-statistic

n % Lower Upper

Gender
Male 187 61.7 21.91 5.43 0.62 −1.52 0.92 301 −0.48
Female 116 38.3 22.21 5.12

Family status
Married 34 11.2 22.50 4.81 0.63 −1.42 2.33 301 0.47
Unmarried 269 88.8 22.04 5.29

Religion
Christian Orthodox 270 89.1 21.88 5.12 0.042 −3.85 −0.07 301 −2.04
Other 33 10.9 23.84 5.92

Race
White 295 97.4 22.10 5.24 0.90 −3.47 3.93 301 0.12
Black, Asian or other minority ethnic 8 2.6 21.87 5.33

Ethnicity
Greek Cypriot 244 80.5 21.81 5.31 0.06 −2.88 0.09 301 −1.84
Other 59 19.5 23.22 4.82

Spoken language
Greek 270 89.1 21.91 5.23 0.08 −3.58 0.20 301 −1.76
Other 33 10.9 23.60 5.14

Accommodation location 4 2.54
Nicosia (a) 114 37.6 23.20 4.34
Limassol (b) 91 30.0 22.71 3.54 (a)–(b) 0.93 −1.43 2.57
Larnaca (c) 55 18.2 22.14 4.51 (a)–(c) 0.18 −0.46 4.22
Paphos (d) 30 9.9 20.83 4.65 (a)–(d) −0.99 −3.41 2.43
Famagusta (e) 13 4.3 19.23 5.43 (a)–(e) 0.15 −0.69 7.65

Age 3 4.96
18–24 years (a) 31 10.2 22.45 5.47 (a)–(b), (c), (d) <0.63 −1.52 3.96
25–34 years (b) 97 32.0 23.67 4.38 (b)–(c) 0.008 0.49 4.57
35–44 years (c) 75 24.8 21.13 5.49 (b)–(c) 0.008 0.49 4.57
45–65 years (d) 100 33.0 21.19 5.43 (b)–(d) 0.004 0.59 4.37

Educational level 3 12.78
Primary education (6 years) (a) 47 15.5 18.63 2.43
Lower secondary education (9 years) (b) 52 17.2 21.34 3.54 (a)–(b) 0.035 −5.29 −0.13
Higher secondary education (12 years) (c) 120 39.6 24.11 3.44 (a)–(c) <0.001 −7.81 −3.13

(b)–(c) 0.009 −5.03 −0.51
Tertiary education (<12 years) (d) 84 27.7 22.36 2.43 (a)–(d) <0.001 −5.93 −1.52

Vocational status
Employed 66 21.8 23.10 4.94 0.07 −0.14 2.71 301 1.77
Unemployed 237 78.2 21.81 5.29

Financial reimbursement
Yes 166 54.8 21.19 5.36 0.001 0.82 3.16 301 3.35
No 137 45.2 23.18 4.88

MoCA, Montreal Cognitive Assessment.
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Table 2 Differences in the Montreal Cognitive Assessment total score between groups, in terms of clinical characteristics (t-test, one-way analysis of
variance)

MoCA total
score

Total, N = 303 Mean s.d. P-value
95% CI of the
difference d.f. t-test/F-statistic

Clinical characteristics n % Lower Upper

Number of relapses during the study
One relapse 257 84.8 21.93 5.27 0.18 −2.76 0.53 301 −1.33
Multiple relapses 46 15.2 23.04 4.96

Mental health history
First mental health episode 68 22.4 23.42 4.51 0.017 0.30 3.12 301 2.39
Positive mental health history 235 77.6 21.71 5.37

History of involuntary hospital admission
First admission 114 37.6 23.11 4.89 0.009 0.41 2.83 301 2.64
Readmission 189 62.4 21.48 5.36

Main symptoms leading to the current involuntary hospital admission
Disorganised behaviour (agitation, self-care deficiency, disruption) (a) 249 82.2 21.75 5.33 2 3.12
Suicidal/self-harm behaviour (b) 32 10.6 23.46 5.09 (a)–(b) 0.187 −4.01 0.58
Aggressiveness toward others (c) 22 7.3 24.00 3.57 (a)–(c) 0.130 −4.97 0.48

Health-related behaviours before the admission
Adherence to pharmacotherapy 132 43.6 23.10 6.61 0.003 0.60 2.96 301 2.98
Non-adherence to pharmacotherapy 171 56.4 21.32 5.56
No substance use 236 77.9 21.94 5.42 0.35 −2.10 0.75 301 −0.93
Substance use 67 22.1 22.62 4.52

Psychiatric diagnosis
Schizophrenia (a) 150 49.5 22.19 3 1.67
Other psychotic disorder of the spectrum of schizophrenia (b) 68 22.3 21.10 (a)–(b) 0.48 −0.88 3.06
Mood disorder (c) 80 36.5 22.88 (a)–(c) 0.77 −2.56 1.17
Other (d) 5 1.7 20.20 (a)–(d) 0.83 −4.14 8.12

Substance use history
Negative 167 55.1 21.63 5.63 0.08 −2.22 0.15 301 −1.71
Positive 136 44.9 22.66 4.66

Type of substance use
Alcohol 20 14.7 23.45 4.77 0.38 −1.26 3.24 135 0.87
Drugs 116 85.3 22.46 4.70

High prescribed doses of antipsychotics (>100%), including ‘as needed’ medication regimens
No 191 63.0 22.56 4.90 0.045 0.02 2.46 301 2.01
Yes 103 37.0 21.31 5.70

High prescribed doses of antipsychotics (>100%), excluding ‘as needed’ medication regimens
No 222 73.3 22.60 4.94 0.005 0.56 3.21 301 2.80
Yes 81 26.7 20.71 5.78 0.45 3.31

Polypharmacy prescribed antipsychotics, including ‘as needed’ medication regimens
No 210 69.3 22.25 5.01 0.44 −0.78 1.78 301 0.76
Yes 93 30.7 21.75 5.73

Polypharmacy prescribed antipsychotics, excluding ‘as needed’ medication regimens
No 286 94.4 22.12 5.25 0.68 −2.03 3.11 301 0.41
Yes 17 5.6 21.58 5.20

MoCA, Montreal Cognitive Assessment.

Table 3 Association ofmean total Montreal Cognitive Assessment score with clinical and sociodemographic characteristics in amultiple linear stepwise
regression model (N = 303)

Sociodemographic and clinical
variables

95% CI for B

B s.e. β t-test P-value Lower bound Upper bound

Educational level 0.89 0.26 0.18 3.36 0.001 0.37 1.41
Age −0.57 0.20 −0.15 −2.81 0.005 −0.96 −0.17
Accommodation location −0.52 0.25 −0.11 −2.10 0.037 −1.01 −0.03
Score on PANSS general

symptoms subscale
−0.09 0.02 −0.20 −3.60 <0.001 −0.13 −0.04

High-dose antipsychotics
(without ‘as needed’
medication regimens)

−1.28 0.64 −0.10 −1.98 0.049 −2.55 −0.01

Model summary R R2 Adjusted R2 s.e. of the estimate Durbin–Watson score
0.36 0.13 0.12 4.92 1.95

Variables excluded from the model: financial reimbursement, vocational status, gender, race, ethnicity, religion, family status, spoken language, mental health history, history of involuntary
hospital admission, substance use history, family history of psychiatric disorders, dual diagnosis, high-dose antipsychotics (with ‘as needed’medication regimens included), polypharmacy
(with/without antipsychotics), psychiatric diagnosis, main symptoms leading to hospital admission, health-related behaviours before the admission, PANSS total score, negative symptoms
PANSS subscale score, positive symptoms PANSS subscale score, relapse frequency. PANSS, Positive and Negative Syndrome Scale.
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antipsychotics may have resulted in the reported cognitive impair-
ment. Indeed, there are studies that support the theory that expos-
ure to antipsychotic medicationmay cause cognitive disturbances in
adults with severe psychotic disorders. Specifically, an association
between impaired neurocognitive function and high dopamine D2

receptor occupancy (above 77%) caused by antipsychotics has
been reported.27 Shin et al found that high D2/D3 receptor occu-
pancy by antipsychotics was related to cognitive impairment in
adults with schizophrenia, whereas dose reduction of antipsychotics
improved cognitive function.28

Additionally, there is evidence that clinicians tend to more fre-
quently prescribe high doses of antipsychotics in acute settings.29

Our study not only confirmed this in adults under compulsory
care, but also highlighted the risk for cognitive impairment asso-
ciated with the prescription of high-dose antipsychotics. Yet, there
is no evidence that antipsychotics prescribed at higher than the
maximum licensed dose is more effective, either for persistent
aggression, acute psychosis, treatment-resistant schizophrenia or
relapse prevention.30

The present association between total MoCA score and PANSS
general and negative psychotic symptoms subscales scores sup-
ported the known-groups validity of the MoCA tool, as did the
finding of no association between MoCA score and PANSS positive
symptoms subscale score. Moreover, since the strength of these
associations was mild, it is suggested that these tools measure differ-
ent constructs, supporting the MoCA’s construct validity. Similarly,
since there was no association between PANSS positive symptoms
subscale score and total MoCA score, it seems that these tools
assessed different constructs, supporting the construct validity of
the MoCA scale. Furthermore, these associations were in line with
existing literature.31 Specifically, previous data suggested that cogni-
tive decline was unrelated to the severity of positive psychotic symp-
toms, whereas PANSS negative symptoms subscale score was a
significant predictor for cognitive performance in patients with
schizophrenia, especially for processing speed, reasoning/
problem-solving and overall composite scores using MATRICS.31

The adverse association between positive mental health history
and total MoCA score may be explained by the clinical course of
severe mental illness. Specifically, a number of factors have been
associated with functional and structural cognitive decline, such
as duration of psychotic state after the onset of treatment, and the
number and frequency of relapses early in the illness trajectory.32,33

Overall, there is a need for early and effective interventions in severe
mental illness to reduce the possibility of cognitive decline, and
further longitudinal and intervention studies are proposed.

Although it is well-documented that non-adherence to medica-
tion is associated with relapse, poorer clinical outcome, greater risk
for hospital admission and longer duration of hospital stay,34,35 the
present relationship between cognitive dysfunction and non-adher-
ence to medication is still unclear. In their review, Spiekermann et al
reported that a number of studies comparing adherence to medica-
tion and cognitive function in patients with schizophrenia revealed
a positive correlation between cognitive performance and medica-
tion adherence, although other studies did not.36 Moreover,
although some researchers found that mental healthcare patients
who reported adherence to pharmacotherapy had higher scores
on executive function,37 memory impairment38 and higher total
IQ measures,39 others suggested that those who reported non-
adherence to pharmacotherapy scored better on tests of executive
functions, verbal learning and memory, and had a higher IQ than
those who reported adherence to medication.40,41 Nevertheless,
there is a need for further investigation into this link.37

The present study also confirmed the previously reported asso-
ciation between low educational level and cognitive impairment in
those with severe mental health symptoms who are under

compulsory treatment.8,20,42 Furthermore, the present inverse asso-
ciation between total MoCA score and age >25 years was in line with
previous studies in clinical and non-clinical populations.20,23,27,43

However, there are studies in clinical populations that found that
age has no effect on MoCA total score.8,21,42 Overall, the trajectory
of cognitive impairment in adults with severe mental illness con-
tinues to be poorly understood, and further studies on this subject
are needed to safely interpret relevant associations.

Themost important strength of this study is that it provides data
on the association between cognitive impairment, prescription pat-
terns and psychotic symptom severity in a large census sample of
adults under compulsory treatment in a referral in-patient facility.
Additionally, this is the first national study to describe the
relationship between cognitive impairment and clinical and socio-
demographic variables in this clinical population, providing a
much-needed baseline time point for future assessment of progress.

However, since this was a descriptive, cross-sectional study,
assumptions on causality are not relevant. On this basis, it was
not possible to assess the degree of cognitive decline caused by the
substance use itself, or psychosis. Moreover, since only patients
receiving compulsory care were included in the study, one could
argue that these patients potentially have more severe psychopath-
ology and poor insight compared with voluntarily admitted in-
patients. Further, although the study sample was more homogenous
because it only included patients receiving compulsory psychiatric
care, the results were less generalisable to the general psychiatric
population as a result. We also need to clarify that almost half of
the participants reported that the current episode leading to their
involuntary hospital stay was their first mental health episode.
Thus, the majority of the diagnoses provided in the present
sample were preliminary diagnoses instead of established diagnoses.
Based on this, only a brief grouping of diagnoses was applied. Yet,
assessment of psychotic symptoms and cognitive function were
performed transdiagnostically for all study participants, and this
is the largest study to date assessing the association between severity
of psychotic symptoms, cognitive function, high-dose antipsycho-
tics and polypharmacy in adults receiving compulsory psychiatric
care. Additional limitations included lack of data about length of
hospital stay, cross-titration during switching and pharmacological
management of side-effects, as well as failure to account for the det-
rimental effect that anticholinergic medications – which are fre-
quently prescribed in patients with psychosis – have on cognition.
Most importantly, no additional cognitive assessments or test bat-
teries were used for additional cognitive assessment. Nevertheless,
the MoCA test has limitations in detecting cognitive impairment
in adults with schizophrenia, as it does not assess processing
speed and verbal learning.22,44 Assessment of cognitive functioning
with an additional tool would provide data on the sensitivity and
specificity of the MoCA tool in this clinical population, and on
the scale’s cut-off value for this population. However, the present
study supported the internal consistency reliability, the construct
and the known-groups validity of this tool for the first time, to
the best of our knowledge, in a clinical population under compul-
sory treatment. Furthermore, we did not follow a test–retest
reliability design at admission and discharge. However, it has
been shown that cognitive impairment is relatively stable over
different test–retest intervals and across psychotic state changes,45

supporting our decision to only administer the MoCA test at admis-
sion. Our study did not also include a healthy control comparison
group.

In conclusion, the present findings demonstrated the need for
structured evaluation of cognitive functioning in adults under com-
pulsory treatment. Integration of this assessment as a standard
process in adults with low educational level, higher age and severe
psychiatric symptoms who are prescribed high-dose antipsychotics
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is expected to enable prompt, state-of-the art interventions.
Moreover, assessment and illness management in out-patient
clinics and compulsory psychiatric settings, especially during the
first psychotic episode, can be useful in identifying cognitive impair-
ment at a relatively early stage of the disease. The application of an
easily applied tool such as the MoCA would be very beneficial for
healthcare practitioners to detect severe cognitive impairment.
Additionally, prescribers should pay attention to the risks of cognitive
decline associated with the prescription of high doses of antipsychotic
medication. Educational programmes on prescribing skills in clini-
cians have been shown to successfully alter prescribing behaviours.46

Implementation of such programmes is proposed. Overall, optimisa-
tion of antipsychotic medication, avoidance of medication with det-
rimental effects on cognition (such as anticholinergics) and regular
evaluation of prescribed medications are proposed. Similarly,
further research on the association between high doses of anti-
psychotic drugs and cognitive function in patients under involuntary
treatment in psychiatric settings is needed. Moreover, the results of
this study also supported the need to develop and implement inter-
ventions that can improve adherence to pharmacotherapy, such as
the use of long-acting injectable antipsychotics.47 Considering the
clinical role of mental health nurses in community settings, it is of
crucial importance to implement educational programmes in cogni-
tive assessment tools and batteries, promoting adoption of cognitive
assessment procedures in everyday clinical practice.
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