Eur J Clin Pharmacol (2016) 72:755-764
DOI 10.1007/s00228-016-2032-2

@ CrossMark

PHARMACOEPIDEMIOLOGY AND PRESCRIPTION

Elderly patients treated with psychotropic medicines admitted
to hospital: associated characteristics and inappropriate use

Xavier Vidal' - Antonia Agusti’

- Antoni Vallano” - Francesc Formiga* .

Antonio Fernandez Moyano>* . Juana Garcia®* . Alfonso Lépez-Soto”*
Nieves Ramirez-Duque®* - Olga H. Torres®* - José Barbé'™* . Antonio San-José
on behalf of Potentially Inappropriate Prescription in Older Patients in Spain (PIPOPS)

Investigators’ project

Received: 17 December 2015 / Accepted: 24 February 2016 /Published online: 5 March 2016

© Springer-Verlag Berlin Heidelberg 2016

Abstract

Purpose The purpose of this study is to describe the charac-
teristics of older patients treated with psychotropic medicines
and the associated factors and to assess their inappropriate use.
Methods An observational, prospective study was carried out
in 672 elderly patients admitted to seven hospitals for a year. A

Electronic supplementary material The online version of this article
(doi:10.1007/s00228-016-2032-2) contains supplementary material,
which is available to authorized users.

P< Antonia Agusti
aagusti@vhebron.net; antonia.ficf@gmail.com

Xavier Vidal
xvg@icf.uab.cat

Francesc Formiga
fformiga@bellvitgehospital.cat

Antonio Fernandez Moyano
merxe84@msn.com

Juana Garcia
gamoju@gmail.com

Alfonso Lopez-Soto
alopez@qclinic.ub.es

Nieves Ramirez-Duque
nievesramirezduque@yahoo.es

Olga H. Torres
otorres(@santpau.cat

José Barbé
jbarbe@vhebron.net

Antonio San-José
asanjose@vhebron.net

comparison of sociodemographic characteristics, geriatric var-
iables, multimorbidity and the number of prescribed medi-
cines taken in the preceding month before hospitalization be-
tween patients treated with psychotropics and those not treated
was performed. To assess factors associated with psychotro-
pics, multivariate logistic regression analyses were performed.
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Inappropriate use was assessed using the Beers and the
STOPP criteria.

Results A total of 57.5 % patients (median [Q1-Q3] age 81.7
[78.2-86.1], 65.7 % female) were treated with psychotropics
(44.2 % anxiolytics, 22.6 % antidepressants and 10.8 % anti-
psychotics). Independent factors associated with the use of
psychotropics were female gender (OR = 2.3; CI 95 %,1.6—
3.5), some degree of disability on admission (slight [OR =2.2;
1.2-4.2], moderate [OR = 3.2, 1.6-6.6], severe [OR = 3.4;
1.4-8] and very severe [OR = 5.1; 2.0-12.8]) and
polypharmacy (5-9 medicines [OR = 3.0; 1.3-6.9] and >10
medicines [OR = 6.0; 2.7-13.6]). The associated factors var-
ied depending on the different types of psychotropics. In pa-
tients treated with psychotropics, the percentage of those with
at least one Beers (61.6 %) or at least one STOPP (71.4 %)
criteria was significantly higher in comparison with those not
treated with psychotropics (30.7 and 47.7 %, respectively,
p <0.001).

Conclusions Psychotropics are widely used in the elderly
population and often their use is inappropriate. Female gender,
a poor functional status and polypharmacy, are the character-
istics linked to their use. Interventional strategies should be
focused on patients with these characteristics.

Keywords Psychotropic medicines - Polypharmacy -
Potentially inappropriate medicines - Antidepressants -
Antipsychotics - Anxiolytics or hypnotic-sedatives

Background

A high use of psychotropic medicines has been reported on
especially in the elderly [1-9]. Additionally, a progressive
increase in their use has been described in older people over
the years [2, 6]. This high use is a matter of concern because
their prescription has often been judged inappropriate
[10—-13]. Moreover, inappropriate use of medicines has an
impact on hospitalizations, mortality and costs [14].
Particularly, inappropriate use of psychotropic medicines has
been associated with a high incidence of side effects especially
in the older population such as psychomotor and cognitive
impairment, falls and fractures [15-17].

This high prescription of psychotropic medicines in older
people has been described in those living in nursing homes [7,
8] and in elderly community-dwelling people as well [1, 3, 6,
9]. The figures for psychotropic medicine prescription have
varied from 52 to 75 % for the elderly population living in
nursing homes [7, 8]. The corresponding figures in the elderly
community-dwelling people have ranged from 29 to 43.5 %
[1, 6]. In addition, several factors are responsible for psycho-
tropic medicine prescription in the elderly community-
dwelling population [1, 6] and also in those living in nursing
homes [7, 8].
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Although patterns of psychotropic drugs have often been
assessed in patients admitted to nursing homes and also in the
community-dwelling patients, fewer studies have analysed the
prevalence and the characteristics of patients treated with psy-
chotropic medicines admitted to hospitals [13].

In the context of a multicentric study focused on inappro-
priate prescribing of medicines in the elderly (patients 75 years
old and over) in the month prior to hospital admission [18], a
sub-analysis of the use of psychotropic drugs was performed.
The goals of this sub-analysis were to describe the character-
istics of older patients treated with different classes of psycho-
tropic medicines, and the associated factors, in order to typify
the characteristics of elderly patients treated with these medi-
cines and compared them to those not treated with psychotro-
pic medicines. In addition, a secondary objective was to assess
the inappropriate use of psychotropic medicines in this popu-
lation and compare them to those not treated with psychotro-
pic medicines. The initial hypothesis was that the use of psy-
chotropic drugs in elderly patients is high, very often inappro-
priate and the profile of patients treated with these medicines
differs between the different types of psychotropic drugs.

Methods

A prospective, multicentric study on a cohort of patients hos-
pitalized in the Internal Medicine Services of seven Spanish
hospitals was carried out for a year (from April 2011 to March
2012). The study methodology has been described in detail in
previous papers [18, 19], and this is a study focusing on the
use of psychotropic drugs in this population. The study was
approved by the Ethics Committee of Clinical Investigation in
each participating hospital. Signed informed consent was ob-
tained from patients or caregivers in case of cognitive
impairment.

Patients, 75 years or older, admitted with an acute illness or
an exacerbation of a chronic condition were included.
Hospital admission was through either the emergency depart-
ment or directly from primary care. Patients with a scheduled
or a short-duration (less than 24 h) admission, those seen as an
outpatient by the researcher, and those where no access was
available to primary care medical information were excluded
from the study. Each hospital included two patients per week
admitted with the inclusion criteria. Patients were selected
randomly every week on consecutive days from the hospital-
ization lists using a random number generation program. By
design, half of the included patients were 85 years or older
[20].

Information on a patient’s characteristics and the prescrib-
ing medicines was obtained from the hospital and the primary
care electronic medical records and from interviews with the
patients and/or relatives, using a structured questionnaire. On
admission, data about the patient’s age, gender and social
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characteristics such as residence (home, nursing home or an-
other hospital), and frequency of health care services utiliza-
tion (number of visits to general practitioner or hospital ad-
missions) for 1 month prior to admission, was collected.

In addition, information on activities of daily living, basal
(1 month previous to admission) and on admission (during the
first 48 h), using the Barthel index [21], cognitive function
using the Pffeifer scale [22], specific diagnosis and cumulative
multimorbitity as quantified by the Charlson Co-morbidity
index [23] and the polypathological patient scale [24], number
of falls in the preceding 3 months and delirium during the first
48 h of admission using the Confision Assessment Method
[CAM] [25], was assessed. On discharge, data about where
the patient went (home, nursing home or another hospital) and
the Barthel index score were obtained.

Regarding medicine exposure, information on the number
and type of prescription medicines in the preceding month
before admission was obtained using a complete pharmaco-
logical anamnesis. Polypharmacy has been defined as the con-
comitant use of five or more drugs [26-28]. Medicines were
classified according to the Anatomical Therapeutic Chemical
(ATC) classification system. Psychotropic drugs were catego-
rized as follows: any psychotropic (ATC-codes NO5SA except
lithium, NO5SB/NO5C and NO6A,), antipsychotics (NO5SA but
lithium), anxiolytics or hypnotics-sedatives (NOSB/NO5C)
and antidepressants (NO6A).

For the purpose of this study, data on patients treated with
any psychotropic medicine and with different kinds of psy-
chotropic medicines were compared to those not treated with
these medicines. To assess inappropriate prescribing in pa-
tients, the Beers 2002 [29] and STOPP [30] criteria were used.
Beers-listed Potentially Inappropriate Medicines (PIM) were
considered when at least one of the Beers criteria was pre-
scribed, STOPP-listed PIM, when at least one STOPP criteria
was prescribed. In addition, the Beers-listed PIM and STOPP-
listed PIM criteria related to the central nervous system or to
psychotropic medicines were analysed specifically (shown in
the supplementary material).

Since the number of eligible patients was different in the
participating centres, and the study design oversampled the
proportion of older patients, analyses were weighted by fre-
quency and age distribution of the eligible population in each
hospital. Descriptive results for continuous and count vari-
ables are shown as median, first (Q1) and third (Q3) quartiles.
Comparisons for continuous and count variables were made
using regression analyses and for categorical ones using Rao-
Scott Chi-square tests. To examine the association between
psychotropic use of medicines and associated factors, a mul-
tivariate logistic regression analysis was performed where pre-
scribing psychotropic medicines was the dependent variable
and sociodemographic and geriatric variables, multimorbidity,
number of prescription medicines in the preceding month be-
fore hospitalization were the independent variables. In

addition, the same variables were used to examine the associ-
ation between anxiolytics or hypnotic-sedatives, antidepres-
sants and antipsychotics and potential risk factors. The adjust-
ed odds ratio (OR) with its 95 % confidence intervals (CI) was
calculated. Statistical significance was considered when the p
value was <0.05. Statistical analysis was performed using the
procedures for complex surveys of the SAS 9.2 program (SAS
Institute Inc., Cary, NC, USA).

Results

A total of 672 patients [median age (Q1-Q3) 82 (79-86)
years, 55.9 % female] were included, and 57.5 % of them were
treated with a psychotropic medicine (35.2 % were treated
with one psychotropic drug, 15.8 % with two and 6.5 % with
three or more psychotropic drugs).

The main clinical characteristics of patients treated with
any psychotropic medicines are shown in Table 1. Median
age (Q1-Q3) was 81.7 (78.2-86.1) years, and 65.7 % were
female. Patients treated with any psychotropic medicine were
more frequently women (p < 0.001), lived more often in nurs-
ing homes (p = 0.030), had more multimorbidity (»p =0.016), a
worse functional status (p < 0.001) and poorer cognitive base-
line function (p = 0.008). They were more often discharged to
nursing home facilities and less often to their homes
(» = 0.011). Polypharmacy was more often seen in patients
treated with psychotropic drugs than those not treated (97.1
vs. 86.2 %, p < 0.001).

A total of 44.2 % of patients were treated with anxiolytics or
hypnotics-sedatives (38.7 % of them with one medicine and
5.5 % with two or more), 22.6 % with antidepressants (19.4 %
with one medicine and 3.2 % with two or more) and 10.8 %
with antipsychotics (9.1 % with one medicine and 1.7 % with
two or more). A total of 12.4 % were treated with a combina-
tion of anxiolytics or hypnotics-sedatives and antidepressants.
The most frequently prescribed psychotropic medicines were
anxiolytics or hypnotics-sedatives (lorazepam [17.4 %] and
potassium clorazepate [7.2 %]), antidepressants (citalopram
[6.6 %] and paroxetine [3.3 %]) and antipsychotics (haloperidol
[4.7 %], risperidone [3.4 %] and quetiapine [2.3 %]). The char-
acteristics of patients treated with anxiolytics or hypnotics-sed-
atives, antidepressants and antipsychotics in comparison with
those not treated with these medicines are shown in Table 2.

In patients treated with any psychotropic medicine, the per-
centage of those with at least one PIM-listed Beers or at least
one PIM-listed STOPP were significantly higher in compari-
son with those not treated with these medicines (p < 0.001)
(Table 3). The percentage of PIM-listed Beers and PIM-listed
STOPP criteria related to psychotropic medicines and central
nervous system in patients treated with any psychotropic med-
icine were 33.0 and 11.3 %, respectively. In patients treated
with anxiolytics or hypnotics-sedatives and in those treated
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Table 1 Baseline characteristics

of patients treated with Baseline characteristics Treated with Not treated with p
psychotropic drugs (weighted psychotropic psychotropic
percentages) medicine 57.5 % medicine 42.5 %
patients patients
Age (median [Q1-Q3]) 81.7 (78.2-86.1) 81.3 (78.1-85.0) 0.171
Gender female (%) 65.7 42.7 <0.001
Admission reason (%)
* Acute disease 46.9 57.6 0.018
« Exacerbation of chronic disease 53.1 424
Dwelling (%)
* Community 84.5 90.7 0.030
* Nursing home 15.5 92
GP visits during previous month (%)
* None 41.0 38.6
* One or two 46.3 51.1 0.494
* Three or more 12.6 10.3
Admissions during the previous month (%)
* None 84.0 86.7
* One 13.2 12.2 0.302
» Two or more 2.8 1.1
Barthel index (median [Q1-Q3])
* Basal 65 (40-85) 80 (55-95) <0.001
* On admission 35 (10-65) 55 (20-75) <0.001
* On discharge 50 (20-70) 65 (40-85) <0.001
Failures in Pfeiffer test (median [Q1-Q3]) 3(1-5) 2 (0-4) <0.001
Pfeiffer categories (%)
» Normal 48.2 58.4
» Mild intellectual impairment 23.9 27.6 0.008
* Moderate intellectual impairment 19.8 10.0
* Severe intellectual impairment 8.1 39
Positive CAM on admission (%) 16.5 11.3 0.089
Charlson Index (median [Q1-Q3]) 3(1-4) 3(1-4) 0.865
Multimorbidity (%) 66.5 55.8 0.016
Number of medicines (median [Q1-Q3]) 11 (8-14) 9 (6-12) <0.001
Number of medicines (%)
04 29 13.8
*59 32.5 42.0 <0.001
* 10 and more 64.6 441
Discharged to (%)
* Home 71.5 79.6
* Nursing home 20.1 12.3 0.011
* Another hospital 1.8 0
* Died 6.6 8.1

GP general practitioner, CAM confusion assessment method

with antidepressants the percentage of those with at least one
PIM-listed Beers and with at least one PIM-listed STOPP
were also higher in comparison with the percentages of those
not treated with these medicines (Table 3). However, in those
treated with the antipsychotics, no differences were found in
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the percentage of those with at least one PIM-listed Beers in
comparison with those not treated with these medicines but
the percentage of those with at least one-listed STOPP were
higher in patients treated with antipsychotics in comparison
with those not treated.
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Table3  Prevalence of PIM according to the Beers and STOPP criteria in patients treated with any psychotropic medicine and with the different kind of

psychotropic group (weighted percentages)

Criteria Psychotropics Anxiolytics or hypnotics-sedatives Antidepressants Antipsychotics
Yes No Yes No Yes No Yes No
Beers total 66.1 % 307% 723 % 342 % 698% 456% 456% 51.7%
» <0.001 p <0.001 p <0.001 p=0361
Specific criteria for psychotropic medicines  33.0 %  — 27.0 % - 10.8 % — 1.1 %
Criteria for other medicines 331% 307% 453 % 342 % 59.0% 456% 445% 517 %
STOPP total 714% 477% 723 % 52.6 % 662% 599% 763% 595 %
p <0.001 p <0.001 p=0221 p =0.009
Specific criteria for psychotropic medicines  11.3 %  — 8.7 % - 2% - 128 % -
Criteria for other medicines 60.1% 47.7% 63.6% 52.6 % 642% 599% 635% 595 %

The use of long-acting benzodiazepines independent of
diagnoses or conditions (19.7 %) and the use of short- to
intermediate-acting benzodiazepine and tricyclic antidepres-
sants in patients with previous falls or syncopes (17.3 %) were
the most commonly found PIMs according to the Beers’
criteria. The most commonly encountered STOPP criteria
were also the use of benzodiazepines in patients who are prone
to falls (25.7 %) and the use of long-term long-acting benzo-
diazepines and benzodiazepines with long-acting metabolites
(18.8 %) (shown in the supplementary material).

The results of the multivariate regression analysis are
shown in Table 4. Only the statistically significant risk factors
are presented. Independent factors associated with use of any
psychotropic medicines were female gender, a poor functional
status and polypharmacy. Among those treated with anxio-
lytics or hypnotic-sedative medicines, female gender, use of
antidepressant medicines and polypharmacy were the associ-
ated independent factors. Female gender, use of anxiolytics or
hypnotic-sedatives medicines, living in nursing home facili-
ties and polypharmacy were factors associated with the use of
antidepressant medicines. Finally, independent factors associ-
ated with the use of antipsychotics medicines were a poor
functional status and delirium.

Discussion

Our study shows that there is a high prevalence of psychotro-
pic medicine use, especially of anxiolytics or hypnotic-
sedatives followed by antidepressants and with a lower fre-
quency antipsychotic medicines, in elderly patients admitted
to hospital. Moreover, use of these drugs is often inappropriate
and in these patients inappropriate use of medicines, in gen-
eral, is higher than in those not treated with psychotropic
medicines. The characteristics of patients treated with psycho-
tropic medicines differ from those not treated with these med-
icines. Several factors are associated with the use of any
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psychotropic medicines such as female gender, a poor func-
tional status and polypharmacy. However, the associated fac-
tors vary according to the different kind of psychotropic med-
icines. The main contributions of our study are the description
of'the use of psychotropic medicines in elderly patients admit-
ted to hospital and the analysis of factors associated with the
different types of psychotropic medicines in comparison with
those not treated with these medicines.

The high prevalence of psychotropic use in the elderly
admitted to hospital has already been reported on in other
studies. Gallagher et al. [31] and Barry et al. [32] described
their use as the second most prescribed group of drugs in this
population. In the study by Prudent et al. [13] and Barry et al.
[32], psychotropic medicines were used in around 50 % of
patients. In our study, this percentage was even slightly higher.
This high prevalence of use in this population is a matter of
concern because their use has been associated to an increase of
risk of severe side effects such as delirium, falls and fractures
[33]. In addition, it should be noted as a factor of more concern
that their use was often inappropriate in our study as has also
been mentioned in other studies [13, 31]. Several factors have
been linked to the use of psychotropic drugs. In the study by
Prudent et al., the presence of depressive syndrome, cognitive
symptoms deterioration, living in an institution,
polypharmacy and co-morbidity were the factors related to
psychotropic prescribing. Although most of these factors were
statistically significant in the univariate analysis in our study,
only polypharmacy, poor functional status and female gender
were associated to the prescription of psychotropic drugs in
the multivariate analysis. These findings are important be-
cause they allow us to identify the profile of patients (old
women with a poor functional status treated with multiple
drugs) where interventional measures should be focused on
in order to prevent the misuse of these drugs.

Anxiolytics or hypnotics-sedatives have been the most fre-
quently prescribed psychotropic medicines and their use was
inappropriate in most cases. Use of long-acting
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Table 4 Results of the
multivariate regression analysis Associated factor OR (95 % CI) p
for the use of psychotropic
medicines Any psychotropic
Female gender (reference category, male) 2.3 (1.6-3.5) <0.001
Barthel index on admission (reference category, no disability)
- Slight disability 22(1.2-4.2) 0.015
- Moderate disability 3.2 (1.6-6.6) 0.002
- Severe disability 34 (1.4-8.0) 0.006
- Very severe disability 5.1 (2.0-12.8) <0.001
Polypharmacy (reference category, 0—4 drugs)
- 5-9 drugs 3.0 (1.3-6.9) 0.010
- >10 drugs 6.0 (2.7-13.6) <0.001
Anxyolitics and hypnotics-sedatives
Female gender (reference category, male) 1.8 (1.2-2.6) 0.002
Antidepressants use (reference category, no) 2.0(1.3-3.1) 0.002
Polypharmacy (reference category, 0—4 drugs)
- 5-9 drugs 3.2 (1.3-7.7) 0.009
->10 drugs 4.2 (1.8-10.0) 0.001
Antidepressants
Female gender (reference category, male) 2.1 (1.3-34) 0.002
Living in nursing homes (reference category, living in the community) 1.7 (1.0-3.0) 0.045
Anxyolitics and hypnotics-sedatives (reference category, no) 2.0(1.3-3.2) 0.001
Polypharmacy (reference category, 0—4 drugs)
- 5-9 drugs 8.4 (1.1-63.4) 0.039
- >10 drugs 18.7 (2.5-137.2) 0.004
Antipsychotics
Barthel index on admission (reference category, no disability)
- Slight disability 1.6 (0.3-8.2) 0.599
- Moderate disability 3.4 (0.6-18.3) 0.162
- Severe disability 5.6 (1.0-31.3) 0.048
- Very severe disability 13.8 (2.6-74.5) 0.002
Delirium (reference category, no) 2.5(1.3-4.8) 0.007

Only the statistically significant risk factors associated to each group of psychotropic medicines are presented

benzodiazepines and their use independent of their half-life in
patients with antecedents of falls or syncope were identified as
the most frequent inappropriate criteria according to the Beers
and STOPP tools. The magnitude of this problem has become
a health concern in most European countries. In Spain, use of
benzodiazepines has been described as the highest (85.5 DDD
per 1.000 persons/day) in comparison with other developed
countries such as USA (82.9 DDD per 1.000 persons/day),
France (76.0 DDD per 1.000 persons/day), Italy (52.4 DDD
per 1.000 persons/day), UK (19.3 DDD per 1.000 persons/
day) and Germany (18 DDD per 1.000 persons/day) [34].
Moreover, the prevalence rate of population attributable risk
of hip fracture has been associated with benzodiazepine use.
Thus, in Spain, the population attributable risk of hip fracture
associated with its use was 8.2 % in comparison to that of
Germany that was 1.8 % [34]. In our study, polypharmacy,
concomitant use of antidepressants and female gender were

the factors linked to the prescription of anxiolytics or
hypnotics-sedatives and interventions to decrease their use
should be implemented especially in patients with these char-
acteristics. In fact, some local initiatives have already been
carried out in order to reduce the extent of inappropriate ben-
zodiazepine usage. Vicens et al. in a randomized clinical trial
showed that a structured intervention with a written individu-
alized stepped-dose reduction is effective in primary care in
reducing benzodiazepine use [35]. Simple interventions based
on standardized interviews led by nurses and general practi-
tioners aimed at withdrawing patients from long-term benzo-
diazepine use are being developed [36]. The impact of these
initiatives should be evaluated in clinical practice in the com-
ing years.

In our study, use of antidepressant medicines has been sim-
ilar to that reported on in previous studies [6, 13, 31].
Antidepressants were the second group of psychotropic
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medicines used, and their use was often inappropriate too.
Although in other studies an underuse of antidepressants has
been described in a significant proportion of patients with
depression [11], the present study aimed at analysing overuse
of these medicines. Their inappropriate use in patients with
antecedents of falls or syncope or in those with chronic con-
stipation, urinary disturbances, arrhythmias or glaucoma were
the most frequent criteria according to the Beers and STOPP
instruments. In our study, polypharmacy, concomitant use of
anxiolytics or hypnotics-sedatives, female gender and living
in nursing home facilities were the characteristics linked to the
use of antidepressants. In addition, use of antidepressants and
anxiolytics or hypnotics-sedatives was the most frequent com-
bination. Prescription of several kinds of medicines with ef-
fects on the central nervous system is common in the elderly
and increases the risk of some side effects such as cognitive
impairment, falls and fractures [37].

More than 10 % of the patients were treated with an anti-
psychotic medicine. The patients’ characteristics differed con-
siderably in comparison with those of patients treated with
other kind of psychotropic medicines. Generally, these pa-
tients were older, lived and were discharged more often to
nursing home facilities, had a worse functional status, more
delirium at admission and a worse cognitive function.
Nevertheless, only delirium and a worse functional status
were the statistically significant factors linked to antipsychotic
medicines use in the multivariate analysis. Their long-term use
as hypnotics (linked to risk of confusion, hypotension, extra-
pyramidal side effects, gait dyspraxia and falls) and in patients
with parkinsonism (likely to worsen extra-pyramidal symp-
toms) were the most frequent inappropriate criteria according
to the STOPP tool. It is noteworthy that the mortality of these
patients during admission was double that of patients not treat-
ed with antipsychotics. These data are consistent with the
increase in mortality reported on in other studies [38, 39].
The use of antipsychotics in elderly patients has been broadly
discussed because of their safety concerns [40], especially in
older patients with dementia, and the increased risks of stroke
and sudden death [38, 41]. In spite of these concerns, their use
is still high especially in older people with conditions such as
dementia, non-psychotic depression, anxiety and sleep disor-
ders [42, 43].

Our results showed an inappropriate use of medicines in
patients treated with psychotropics, as has already been de-
scribed in other studies [13]. However, a relevant finding was
that inappropriate use of medicines in these patients was
higher in comparison with those not treated with psychotropic
medicines. Moreover, depending on the tool and the class of
the psychotropic medicine, inappropriate use of medicines in
these patients was higher even when the criteria related to the
use of psychotropic medicines were excluded. These findings
suggest that patients’ characteristics result in a higher inappro-
priate use of medicines in this elderly population. In the study
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by Prudent et al., polypharmacy was associated with inappro-
priate use in the population [13]. Therefore, in these patients,
to review the appropriateness of medicine use is crucial espe-
cially in those with polypharmacy. In line with this, some
studies have already showed a beneficial impact of cessation
of psychotropic drugs on falls and cognitive status [44].
Additional interventional strategies aimed at avoiding inap-
propriate use of psychotropic medicines and improving health
care in the elderly are warranted.

This study has some limitations. Firstly, this is a
subanalysis of a previous study aimed at analysing use of
medicines in elderly population admitted to hospital, but this
has probably not affected the results of the study. Secondly,
the Beers’ criteria version 2002 was used, and currently, there
are new versions [45, 46] which appeared once the study was
initiated. A new version of the STOPP/START criteria has
also been published very recently [47]. Thirdly, only patients
admitted to medical units in hospitals were included and they
are not representative of the very elderly community dwelling
patients. Fourthly, there is not a universally accepted defini-
tion of polypharmacy, and different numbers of drugs have
been used as a cut-off to define it. However, in our study, a
cut-off point of five or more medicines was used because it is
one of the definitions most frequently used. Finally, the con-
sequences of inappropriate prescribing were not analysed. Our
study also has some strengths. Firstly, it was carried out on a
large group of very elderly people treated with psychotropic
medicines in which few studies are available. Secondly, it was
a multicentric study involving several hospitals lasting a year,
and thirdly, an accurate methodology in both the geriat-
ric and the pharmacological assessment of patients was
applied.

In conclusion, psychotropic medicines are extensively
used, and often inappropriately, in elderly patients admitted
to hospital, despite the propensity of this population to devel-
op side effects. Anxiolytics or hypnotic-sedatives are the most
frequently used, followed by antidepressants and with a lower
frequency, antipsychotic medicines. In these patients, inappro-
priate use of medicines, in general, is higher than in those not
treated with psychotropic medicines even when specific
criteria linked to psychotropic medicines are excluded.
Factors associated with the use of any psychotropic medicines
are female gender, a poor functional status and polypharmacy,
although they vary depending on the studied kind of psycho-
tropic medicines. The identification of these patients’ charac-
teristics allows us to focus the interventional strategies on
them in order to avoid inappropriate use and improve health
care in this population.
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