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Abstract
Purpose Potentially inappropriate medication (PIM) is sug-
gested to give rise to adverse drug events. To study this
suggestion for elderly psychiatric patients, an observational
analysis related prescription of PRISCUS PIMs and drug-
induced side effects in old aged (≥65 years) psychiatric inpa-
tients and outpatients under conditions of everyday
pharmacotherapy.
Methods Request forms from a therapeutic drug monitoring
(TDM) survey and medical files were screened for medication
to identify PIMs of the PRISCUS list and assessed using the
Udvalg for Kliniske Undersøgelser (UKU) side effect rating
scale.
Results From 914 TDM request forms, data were available for
168 patients (64.3 % female). Patients (mean±SD age 73.0±
5.5 years) received by mean 6.4±3.9 drugs per day. More than
half of them (53.0 %, n=89) had at least one PIM, inpatients
0.9±0.8 and outpatients 0.5±0.7. Predominant PIMs were
hypnotic drugs (69 %) in inpatients and antipsychotic drugs
(35.6 %) in outpatients. The number of PIMs correlated with
the total number of drugs administered per day (Spearman
correlation coefficient 0.225, p<0.01, CI 95 %). Side effects
were documented for 106 patients (63 %). Severity of side

effects did not correlate significantly (p>0.05) with number of
PIMs. However, only 6 of 77 patients who took no PRISCUS
PIMs but 2 of 3 patients who took 3 PRISCUS PIMs exhibited
severe side effects.
Conclusions Though the prevalence for PIMs and side effects
was high in old aged psychiatric inpatients and outpatients,
PIMs could not be identified as major determinants of overall
unwanted side effects. Nevertheless, prescription of PIMs
should beminimized, especially of hypnotic drugs, to improve
safety.

Keywords Inappropriate medication . PRISCUS list .

Elderly . Psychiatry . Psychotropic drugs . Hypnotic drugs

Introduction

Healthcare is confronted with a growing number of elderly
patients suffering from numerous disorders including psychi-
atric diseases. These patients require multiple drugs. Because
of polypharmacy [1], multimorbidity, and age-related changes
in pharmacokinetics and pharmacodynamics [2–4], they are
high-risk patients for the development of drug-induced ad-
verse drug react ions (ADRs) [5] . Especial ly in
gerontopsychiatry, physicians have to be aware about an
increased sensitivity to neuroleptic drugs [6, 7]. In particular,
patients with diagnosed frailty-syndrome are highly sensitive
to ADRs [8–10]. Polypharmacy increases the ADR risk due to
pharmacodynamic and pharmacokinetic drug–drug interac-
tions [11]. Therefore, ADRs are often the results of cumulative
effects of multiple drugs, especially by summation of
delirogenic properties [12, 13]. In addition, prescribing poten-
tially inappropriate medication (PIM) is suggested to be an
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important risk factor for the development of ADRs in older
patients [14–17]. Many commonly prescribed psychotropic
drugs are categorized as potentially inappropriate in the elder-
ly [16, 18]. This gives rise to the suggestion that avoidance or
reduction of PIM prescription will improve safety and tolera-
bility of drugs [17].

Lists of PIMs for elderly patients have been developed by
different expert teams [18–21, 16] aiming to improve safety
and tolerability of pharmacotherapy. The PRISCUS list [16]
was established and published in 2010 for the German phar-
maceutical market [22, 23]. It contains 83 drugs from 18
classes.

Before integrating the use of the PRISCUS list in every day
practice, it has to be shown that intake of PIMs is really
associated with the occurrence of adverse events. A review
of medical records from emergency cases aged 65 years or
older revealed a high rate of adverse events. Prescription of
PRISCUS PIMs, however, accounted for only 6.1 % of this
adverse events [15]. Since many PRISUS PIMs are psycho-
active drugs and factors such as depression or polypharmacy
have been identified as risk factors for PIM intake [24–27], it
may be suggested that elderly psychiatric patients have a high
prevalence for prescription of PIMs and that the impact of
inducing unwanted side effects is more pronounced in elderly
psychiatric patients than in emergency patients. Data on old
aged psychiatric patients, however, relating prescription of
PIMs and the occurrence of drug-induced side effects are so
far lacking.

We analyzed prescription of PRISCUS PIMs in old aged
psychiatric patients for whom monitoring of drug concentra-
tions in blood had been requested. It was hypothesized that
there is a high rate of PIM prescriptions and that this is related
to side effects. Moreover, it was hypothesized that inpatients
receive more PIMs than outpatients since they are sicker than
outpatients and that there is a gender difference with more
prescription of drugs in female than in male patients [24, 27].

Methods

Patients

The present study was a retrospective analysis, conducted on
psychiatric patients who were treated in academic and nonac-
ademic psychiatric hospitals with inclusion of three outpatient
care units. Due to the retrospective nature of the study, real-life
pharmacotherapy could be studied, since included patients
were treated under everyday clinical conditions. Data were
obtained from inpatients and outpatients for whom therapeutic
drug monitoring (TDM) had been requested. Request forms
included information on patients’ characteristics, medication,
and side effects [28]. For inpatients, data from TDM request

forms were supplemented with information from medical
files.

Patients were excluded when evaluation of side effects in
relation to prescribed medication was not possible, for exam-
ple, in the case of acute detoxification or moderate to severe
dementia at the time of blood withdrawal. Elderly patients
who were identified by TDM as noncompliant at the time of
blood withdrawal were also excluded. Each patient was in-
cluded for analysis only once. When multiple serum level
measurements were requested for the same patient, only the
latest information was considered. No restriction was made
according to diagnosis and severity of illness, length of treat-
ment, or comedication.

The total number of drugs prescribed per day was calcu-
lated, excluding topical, ophthalmic, inhaled, and otologic
medications. Dietary supplements and medical devices were
also excluded from calculation.

Identification of PIM

Potentially inappropriate medication (PIM) was identified
using the PRISCUS list [16], considering the criteria dosage
or formulations that are not recommended.

Evaluation of side effects

Side effects and their severity were assessed by the treating
physician using the Udvalg for Kliniske Undersøgelser
(UKU) rating scale for side effects [29] as documented on
the TDM request form (0=no, 1=mild, 2=moderate, 3=se-
vere side effect). In the case of incomplete information on the
request form, a clinical pharmacist checked the medical re-
cords if side effects had been reported around the time of
blood withdrawal.

Statistical analysis

Descriptive statistics of patients’ data were presented as mean
values±standard deviations (mean±SD). Referring to the hy-
pothesis of the study, multiple comparisons between patient
groups were conducted using one-way analysis of variance
(ANOVA), as normal distribution was assumed and two inde-
pendent groups were compared concerning one metric crite-
rion. For post hoc comparison, Tukey’s HSD was used. If
heterogeneity in data was detected, the Welch’s test was
applied. A significant association between the occurrence of
side effects and the intake or number of PRISCUS PIMs was
analyzed using the chi-square (χ2) test for independence.
Using Spearman’s correlation analysis, a possible correlation
between various factors in the two patient groups was deter-
mined. Statistical analysis was carried out by using IBM®
SPSS® Statistics version 21.0 (IBM GmbH, Ehningen,

166 Eur J Clin Pharmacol (2015) 71:165–172



Germany). A p value of <0.05 was considered as statistically
significant.

Results

Patients

Overall, 914 request forms for determination of drug concen-
trations in blood were available from 206 old aged patients
(117 inpatients and 89 outpatients). Using the last observation
per patient and excluding patients with incomplete informa-
tion, 168 patients (64.3 % female) underwent our analyses.
Their mean±SD age was 73.0±5.5 years (Table 1). The most
frequent diagnoses (ICD-10) were recurrent depressive disor-
der (F33, 47.9 %), schizophrenia (F20, 16.8 %), and depres-
sive episode (F32, 10.8 %). For outpatients, the most frequent
diagnoses (ICD-10) were recurrent depressive disorder (F33,
38.6 %), schizophrenia (F20, 26.1 %), and bipolar affective
disorder (F31, 12.5 %). With regard to hospitalized patients,
recurrent depressive disorder (F33, 58.2 %) and depressive
episode (F32, 16.5 %) were predominant. Schizophrenia
(F20) was diagnosed for only 6.3 % of the patients.

Medication and prescription of PRISCUS PIMs

The 168 patients included for retrospective analysis of pre-
scribed PIMs and side effects received by mean±SD of 6.4±
3.9 drugs per patient and day, inpatients twofold more than
outpatients, i.e., 8.8±3.9 and 4.2±4.3, respectively (p<0.01).
In total, 53.0 % (n=89) of all patients received at least one
PIM, by mean 0.7±0.8 (range 0–3, Table 1). Considering the
mean number of 6.4 drugs and 0.7 PIMs per patient, the
relative number indicated that 10.9 % of prescribed drugs
were PIMs. This percentage was similar in inpatients
(11.9 %) and outpatients (10.2 %). With regard to gender,

there were no significant differences (p>0.05) concerning the
number of prescribed PIMs. The mean number of adminis-
tered drugs was similar in females (6.3±3.9) and males (6.4±
3.9). The amount of prescribed PIMs correlated significantly
with the total number of drugs administered per day,
Spearman’s correlation coefficient was 0.225 (p<0.01, CI
95 %). Outpatients received significantly (p<0.01) fewer
PIMs than inpatients (0.5±0.7 and 0.9±0.8, respectively).
Altogether, 40.4 % of the outpatients (n=36) received at least
one PIM compared to 67.1 % of the inpatients (n=53,
Table 1).

Pharmacological properties of PRISCUS PIMs

For the 89 patients who received at least one PIM, the most
frequently prescribed PIMs were lorazepam >2 mg/day (n=
31, 26.1 %), zopiclone >3.75 mg/day (n=11, 9.2 %), diaze-
pam (n=10, 8.4 %), haloperidol >2 mg/day (n=8, 6.7 %),
amitriptyline (n=7, 5.9 %), clozapine (n=7, 5.9 %), and
zolpidem >5 mg/day (n=7, 5.9 %) as shown in Table 2.
Hypnotic/anxiolytic drugs were thus by far the most frequent-
ly prescribed PIMs (n=63, 52.9 %), most of them benzodiaz-
epines (n=45). Other frequently prescribed PIMs were anti-
psychotic (n=23, 19.3%), antidepressant (n=20, 16.8%), and
antihypertensive drugs (n=6, 5.0 %). With respect to pharma-
cological properties of PIMs, GABAA receptors (n=63,
23.5 %) were the most frequent target structures, followed
by alpha 1-adrenoceptors (n=43, 16.0 %), muscarinic (mAch)
receptors (n=37, 13.8 %), histamine (H) receptors (n=36,
13.4 %), serotonin (5-HT) receptors (n=33, 12.3 %), and
dopamine (D) receptors (n=25, 9.3 %).

In inpatients, more than two thirds (n=51, 68.9 %) of PIMs
were hypnotics/anxiolytics (Fig. 1), which consisted of ben-
zodiazepines (n=35) and the Z-drugs zopiclone and zolpidem
(n=16). Other PIMs were antidepressants (n=8, 10.8 %) and
antipsychotics (n=7, 9.5 %).

Table 1 Main characteristics of
elderly psychiatric inpatients and
outpatients included for
retrospective analysis of the use
of potentially inappropriate
medications (PIMs)

*Significant difference (p<0.01)
compared with inpatients (one-
way ANOVA)

Outpatients Inpatients Total group

Patient numbers (%) 89 (100.0) 79 (100.0) 168 (100.0)

Mean±SD age (years) 72.5±5.6 73.5±5.4 73.0±5.5

Number of female patients (%) 56 (62.9) 52 (65.8) 108 (64.3)

Number of male patients (%) 33 (37.1) 27 (34.2) 60 (35.7)

Mean±SD number of prescribed
drugs per patient

4.2±2.3* 8.8±3.9 6.4±3.9

Number of PIMs (PRISCUS list) 0 53 (59.6) 26 (32.9) 79 (47.0)

1 27 (30.3) 35 (44.3) 62 (36.9)

2 9 (10.1) 15 (19.0) 24 (14.3)

3 0 3 (3.8) 3 (1.8)

Mean±SD number of PIMs 0.5±0.7* 0.9±0.8 0.7±0.8
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In outpatients, the predominant PIMs (Fig. 1) were anti-
psychotics (n=16, 35.6 %), mostly haloperidol >2 mg/day
(n=7, 15.6 %) and clozapine (n=5, 11.1 %), antidepressants
(n=12, 26.7 %), and hypnotics/anxiolytics (n=12, 26.6 %;
lorazepam >2 mg/day, n=6, 13.3 %).

PRISCUS PIM intake and related side effects

Information on the occurrence or absence of side effects was
available for all patients except two. Side effects were explic-
itly documented as absent in 60 (35.7 %) and present in 106
patients (63.1 %). For patients without side effects, no (n=31,
51.7 %), one (n=22, 36.7 %), or two (n=7, 11.7 %) PIMs had
been prescribed. For 49 patients (29.2 %) with mild side
effects, an intake of no (n=23, 46.9 %), one (n=17, 34.7 %),
and two (n=9, 18.4%) PIMswas found.Moderate side effects
were observed in 45 patients (26.8 %) and associated with an
intake of no (n=17, 37.8 %), one (n=19, 42.2 %), two (n=8,

17.8 %), and three (n=1, 2.2 %) PIMs. Severe side effects
were found in 12 patients (7.1 %). They received no (n=6,
50.0 %), one (n=4, 33.3 %), or three (n=2, 16.7 %) PIMs.

Most side effects reported for the 106 patients were cardio-
vascular disturbances (n=32, 30.2 %), agitation (n=25,
23.6 %), extrapyramidal symptoms (n=22, 20.8 %),
drowsiness/sedation (n=22, 20.8 %), gastrointestinal distur-
bances (n=20, 18.9 %), and cognitive decline (n=16, 15.1 %).

A statistically significant correlation between the severity
of side effects and number of PRISCUS PIMs or between PIM
intake and the overall occurrence of side effects was not found
in this study (p>0.05). However, only 6 of 77 patients who
took no PRISCUS PIMs but 2 of 3 patients who took 3
PRISCUS PIMs exhibited severe side effects.

Overall, these 12 patients who exhibited severe side effects
received by mean 0.83±1.1 PIMs, and the most frequent side
effects were falls (n=5) and cardiovascular symptoms (n=5),
followed by extrapyramidal symptoms (n=4), agitation (n=
3), cognitive decline (n=3), drowsiness/sedation (n=2),
hyposalivation (n=2), and sleep disturbances (n=2). For sin-
gle cases, hypersalivation, gastrointestinal disturbances, uro-
genital disturbances, tremor, sweating, constipation, paresthe-
sia, photosensibility, dysarthria, and diminished appetite were
considered as severe. Five of these patients received inappro-
priate hypnotics/anxiolytics, two had received antiemetics and
antidepressants as PIMs, and the remaining six patients with
severe side effects took no PIMs.

Discussion

This study analyzed medication and related prescription of
PIMs with side effects of elderly psychiatric inpatients and
outpatients. As this study was conducted in Germany, the
German PRISCUS list, and not the Beers criteria, was used
as screening tool for PIM use. The PRISCUS list is based on a
selective literature search, a qualitative analysis of internation-
al PIM lists, amongst others, the Beers criteria, and a struc-
tured survey of expert opinions. The PRISCUS list was con-
sidered as useful, since Bauer and colleagues [30] detected
that drugs from the PRISCUS list correlated with the inci-
dence of injuries, and Dormann and coworkers [15] detected
in older patients admitted to an emergency unit that PRISCUS
PIMS were a risk factor for the development of an adverse
drug reaction.

Our expectation that elderly patients receive frequently
PRISCUS PIMs was confirmed.More than half of the patients
had at least one PRISCUS PIM. The absolute number of PIMs
was higher in inpatients than in outpatients, the relative num-
ber of about 11 % PIMs of prescribed drugs, however, was
similar in inpatients and outpatients. In inpatients, most PIMs
(69 %) were hypnotic/anxiolytic drugs and antipsychotic

Table 2 Potentially inappropriate medications (PIMs) identified in old
aged psychiatric patients (n=168) and drug classes for therapeutic and
potential side effects

PIM (number, %) Type of drug

Lorazepam>2 mg/day (31, 26.1) Hypnotic/anxiolytic

Zopiclone>3.75 mg/day (11, 9.2) Hypnotic

Diazepam (n=10, 8.4) Hypnotic/anxiolytic

Haloperidol>2 mg/day (8, 6.7) Antipsychotic

Amitriptyline (7, 5.9) Antidepressant

Clozapine (7, 5.9) Antipsychotic

Zolpidem>5 mg/day (7, 5.9) Hypnotic

Clomipramine (6, 5.0 Antidepressant

Olanzapine>10 mg/day (6, 5.0) Antipsychotic

Clonidine (3, 2.5) Antihypertensive

Temazepam (3, 2.5) Hypnotic

Trimipramine (3, 2.5) Antidepressant

Etoricoxib (2, 1.7) Analgetic (NSAID)

Levomepromazine (2, 1.7) Antipsychotic

Tranylcypromine (2, 1.7) Antidepressant

Acetyldigoxin (1, 0.8) Antiarrhythmic

Dimenhydrinate (1, 0.8) Antiemetic

Dimetindene (1, 0.8) Antihistamine

Doxazosin (1, 0.8) Antihypertensive

Doxepin (1, 0.8) Antidepressant

Hydroxyzine (1, 0.8) Antihistamine

Imipramine (1, 0.8) Antidepressant

Nifedipine (nonretarded) (1, 0.8) Antihypertensive

Oxazepam>60 mg/day (1, 0.8) Hypnotic/anxiolytic

Prazosin (1, 0.8) Antihypertensive

Solifenacin (1, 0.8) Spasmolytic

Overall, 89 (53.0 %) patients received at least one PIM
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drugs in outpatients. Drug-related side effects were reported
rather frequently, by mean 63% for inpatients and outpatients.
However, we found no significant association between PIM
intake and overall side effects. There was just a trend between
severe side effects and the number of PRISCUS PIMs, as only
6 of 77 patients who took no PRISCUS PIMs but 2 from 3
patients who took 3 PRISCUS PIMs exhibited severe side
effects.

The prevalence rate of PIM intake of 53.0 % (40.4 % in
outpatients and 67.1% in inpatients) was about twofold higher
in our old aged psychiatric patient sample than in other types
of patients that had been analyzed from data of health insur-
ances (22.0 %–25.0 % [24, 27]). In a study conducted in a
geriatric hospital for rehabilitation [31], 35 % of the patients
received a PIM at admission, 43 % during hospitalization, and
29 % at discharge. A high prevalence rate of PRISCUS PIM
use in psychiatric patients was also observed by Berger and
coworkers [32] who reported that 40 % of old aged patients
(≥65 years) with the diagnosis of generalized anxiety disorder
received potentially inappropriate agents. For these patients,
however, it was not analyzed if PIM intake is associated with
poor drug tolerability. Our finding of a relation of drug con-
sumption and PRISCUS PIM use in the hospitalized setting
was consistent with the findings of Siebert and coworkers [31]
for geriatric inpatients.

In inpatients, most inappropriate medications were
hypnotic/anxiolytic drugs. A similar high prevalence of pre-
scription of 33 % of hypnotic drugs was reported by Berger
and coworkers [32]. Siebert and colleagues [31] analyzed
retrospectively the prevalence and type of PIMs in a clinic
for geriatric rehabilitation. The main drug groups with 64 %

PIMs at admission, 88 % while hospitalized and 86 % at
discharge, were sedatives/hypnotics, antidepressants, and an-
tiarrhythmics. Thus, 17 % received a potentially inadequate
hypnotic/anxiolytic drug at admission, 35 % while hospital-
ized, and 21 % at discharge.

In our patients, the number of PIMs correlated significantly
(p<0.05) with the number of administered drugs per day. This
was in accordance with other studies that detected number of
drugs as risk factor for PIM intake [26, 24, 25].

No significant gender differences concerning number of
prescribed PIMs could be detected. Other studies that investi-
gated claims data from statutory health insurances reported
that female patients have a higher risk for receiving a PIM than
male patients [24, 27]. Since the mean number of administered
drugs was similar in females (6.3±3.9) and males (6.4±3.9) in
our patient sample but higher for females in other investiga-
tions, it is concluded that the increased risk for receiving PIMs
was primarily due to number of drugs and not due to gender-
specific differences.

Side effects were reported rather frequently, for 63 % of all
patients. Most reported side effects were in accordance with
the pharmacological properties of prescribed drugs. Our pri-
mary hypothesis, however, that overall side effects may be
explained substantially by inappropriate medication could not
be confirmed. There was just a trend between the number of
PRISCUS PIMs and severe side effects that occurred in 12
patients. For these few patients, the most frequent drug-related
severe side effects were falls (n=5), cardiovascular distur-
bances (n=5), and extrapyramidal motor symptoms (n=4).
The overall occurrence of severe side effects was 67 % with
three PIMs and only 8 % without PIM prescription. However,

Fig. 1 Drug classes of potentially
inappropriate medications (PIM),
as defined by the PRISCUS list,
identified retrospectively in
elderly psychiatric inpatients (n=
53, light bars) and outpatients
(n=36, dark bars)
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one must also be aware that six of the 12 patients with severe
side effects had not received any PIM. A number of comor-
bidities, renal or hepatic insufficiency, or heart failure are
further risk factors for adverse drug reactions [15, 33]. More-
over, appropriately prescribed antipsychotic and antidepres-
sant drugs may also give rise to adverse drug reactions [34,
14]. PRISCUS PIMs should thus be regarded as one of mul-
tiple risk factors that influence the tolerability of drugs in
elderly psychiatric patients. On the other hand, Bauer and
colleagues [30] found in routine data of frail elderly persons
aged ≥65 years a positive correlation between appropriate
medication with antidepressant, anxiolytic, hypnotic, seda-
tive, and antiarrhythmic drugs as well as drugs from the
PRISCUS list with falls and injuries. Dormann and coworkers
[15] reported that elderly patients who were treated in the
emergency department of a hospital and who took PIMs had
an increased risk of adverse drug reactions and medication
errors. However, most drug-related adverse reactions were
due to non-PIMs.

Regarding medications of the PRISCUS list, one should
also be aware that PRISCUS drugs are not absolutely contra-
indicated for elderly psychiatric patients. Prescription of drugs
of the PRISCUS list should therefore always include an indi-
vidual risk-benefit analysis, and it must be critically evaluated
if safer alternatives are available which are not listed as PIMs
[16].

Limitations

Since included patients were selected from a therapeutic drug
monitoring (TDM) database, a selection bias may be assumed.
According to the AGNP guidelines for TDM in psychiatry
[28], TDM is recommended for elderly patients. Moreover, a
number of indications such as suspected noncompliance, lack
of clinical improvement, combination treatment with a drug
known for its interaction potential, or pharmacokinetic comor-
bidities are specific indications to use TDM. The participating
hospitals are regular users of TDM, especially for their elderly
patients. Inpatients and outpatients of our study were therefore
regarded as representative for elderly psychiatrically ill pa-
tients. This view was supported by the finding that the med-
ication of the selected patient sample was similar to that of
other studies on geriatric psychiatric patients, especially the
frequent use of benzodiazepines [32, 35, 36].

The interpretation of our results is restricted by a relatively
small sample size of only 168 patients. Multivariate analysis
and adjustment for number of prescriptions, comorbidities, or
other variables were not possible. On the other hand, it should
be stressed that this study related prescription of PIMs and
drug side effects in elderly psychiatric patients. This approach
so far has not been applied by other investigators.

Finally, this study relies on retrospective data which has the
limitation that information on side effects may be assumed
less reliable than in the case of a prospective study. To over-
come the problem of missing data, a trained clinical pharma-
cist checked the medical records for documented side effects.
Under conditions of a prospective observational study, how-
ever, it must be considered that a prospective study may affect
treatment. When patients and treating physicians are aware
that the appropriateness of the medication is surveyed, treating
psychiatrists will be cautious and try to avoid inappropriate
medication. Therefore, it was suggested that a retrospective
study design as ours reflects everyday practice of pharmaco-
therapy possibly better than a prospective study.

Conclusions

Our study is the first analysis that related prescription of
PRISCUS PIMs and reported side effects in elderly psychiat-
ric patients. It was revealed that prevalence of PIMs is con-
siderably high as expected. However, a significant association
between PIM intake and the occurrence of side effects was not
observed. There was just a trend in a minority of patients that
severe side effects might be associated with PRISCUS PIMs.
Based on our observations and in accordance with another
study that used the STOPP and Beers criteria [37], PIMs of the
PRISCUS list can be considered as one of multiple factors that
influence the tolerability of drugs in elderly psychiatric
patients.
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