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Abstract 

Purpose  In recent years, the need for a more appropriate prescription of medications in the older population 
has emerged as a significant public health concern. In this study, we aimed to evaluate the prevalence of potentially 
inappropriate medications (PIM) in hospitalized adults aged ≥ 75.

Patients and methods  This was a retrospective descriptive observational study of patients at 16 hospitals in Spain. 
The study population included inpatients aged ≥ 75 admitted during a 7-day period (May 10 to 16, 2021). Data were 
obtained from the pharmacy databases of the participating hospitals. The list of PIMs was based on the Beers, STOPP-
START, EU-PIM and PRISCUS criteria.

Results  A total of 4,183 patients were included. PIMs were detected in 23.5% (N = 1,126) of the cohort. The preva-
lence rates at the participating hospitals ranged from 10% to 42.5%. The PIM/patient ratio was 1.2. The most common 
PIMs were midazolam, dexketoprofen, diazepam, and doxazosin, all of which (except for doxazosin) were more com-
mon in women. Benzodiazepines accounted for 70% of all PIMs. In 35% of cases, the PIMs were initiated before hos-
pital admission. Of the 818 PIMs initiated during hospitalization, the two most common were benzodiazepines (49%) 
and anti-inflammatory drugs (25%). At discharge, only 4.9% of the PIMs initiated during the hospital stay were still 
prescribed.

Conclusion  In this population of older hospitalized patients, the overall prevalence of PIMs was moderate. How-
ever, the prevalence rate at the participating hospitals was highly variable. In most cases, PIMs prescribed prior 
to hospitalization for chronic conditions were not withdrawn during the hospital stay. No significant increase in PIMs 
was observed from pre-admission to post-discharge.

These findings underscore the need for multidisciplinary interventions to optimize the pharmaceutical treatment 
in older adults in the hospital setting to reduce the consequences of PIMs in patients.
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Introduction
In recent decades, prescription drug use has increased 
substantially around the world. Polypharmacy, defined 
as the chronic use of five or more drugs, is present in 
approximately 40% of adults over age 65 years [25, 28, 
30]. In adults over 75 years of age, the prevalence of poly-
pharmacy at hospital admission can be as high as 90% 
[32].

Multimorbidity, the concomitant presence of multiple 
chronic conditions, is common in older adults, which 
is why pharmacotherapy plays an important role in the 
treatment of these patients [9]. Although polypharmacy 
is often necessary and beneficial in older adults, there is 
a growing concern over the increasing prevalence of this 
practice, which is associated with potentially dangerous 
drug interactions, poor adherence, a greater risk of falls, 
higher overall costs of care, and increased mortality [13, 
23]. Furthermore, due to the physiological changes asso-
ciated with age, changes in the pharmacokinetics and 
pharmacodynamics of these drugs may increase the risk 
of adverse effects in patients who take multiple medica-
tions [45].

In older adults, polypharmacy is associated with the 
use of potentially inappropriate medications (PIM), 
which has been defined as medications whose risks out-
weigh the clinical benefits, particularly when safer or 
more effective alternatives are available [35]. In general, 
these drugs should be avoided in all patients, but particu-
larly in older adults [1]. Inappropriate prescribing in the 
elderly has emerged as a significant public health concern 
[16]. The practice of potentially inappropriate prescrib-
ing (PIP)—defined as the prescription of medications 
that may not benefit patients and/or that do not adhere 
to clinical guidelines—is widespread. For example, a 
study conducted in the primary care setting found that 
the prevalence of PIP in adults aged > 64 is as high as 33% 
[21]. The widespread practice of PIP is concerning given 
the association with all-cause mortality, hospital read-
mission, functional decline, and other deleterious effects 
in hospitalized older patients [27].

In older adults, the estimate prevalence of PIMs ranges 
from 16 to 42% [8, 41, 42]. PIMs have been associated 
with an increased risk of hospitalization, a decrease in 
physical function, and even death in vulnerable popula-
tions; they have also been associated with incident dis-
ability and hospitalization in healthy older adults [22, 29]. 
In addition, studies show that elderly individuals exposed 
to two or more PIMs have a higher risk of developing 
adverse health outcomes than patients exposed to only 
one PIM [47].

In this context, several different tools have been devel-
oped to help clinicians identify PIMs, including the Beers 
criteria [1], the STOPP/START criteria  [33], and the 
PRISCUS list [26]. All of these tools have the same pur-
pose: to help healthcare professionals to identify medica-
tions whose risks outweigh their clinical benefits in order 
to reduce older patients’ exposure to these drugs. These 
tools can also be used to analyze drug prescription pat-
terns in this population.

The prevalence of PIMs is highly variable and influ-
enced by a wide range of factors, including the following: 
1) the specific population and prescribing practices in a 
given country; 2) the setting (community, hospital, nurs-
ing home, primary care, etc.); 3) the individual healthcare 
center and characteristics of the clinical staff; and 4) the 
tool or criteria used to identify the PIMs. In this regard, 
it is evident that any intervention designed to reduce or 
avoid the use of PIMs must be adapted to suit the specific 
situation. This is particularly important in older hospital-
ized patients, who have a higher risk of developing drug-
related problems [14, 20].

In this context, the present study had three aims: 1) 
determine the prevalence of PIMs among hospitalized 
patients age ≥ 75 at a representative sample of hospitals, 
2) identify most common; and 3) explore the prescription 
dynamics.

Material and methods
This was a retrospective descriptive observational study 
involving 16 hospitals located in four different autono-
mous communities (regions) in Spain (Catalonia, Basque 
Country, Navarra, Madrid). All of these hospitals are 
members of the MAPAC-MPC (Mejora de la Adecuación 
de la Práctica Asistencial y Clínica) network, whose aim 
is to improve the appropriateness of healthcare practice 
and clinical care across the national health care system 
[4].

The study population included all patients aged ≥ 75 
admitted to the participating hospitals during the 7-day 
period from May 10 to May 16, 2021. Patients admit-
ted to the emergency room for more than 16 h were also 
included in the study.

The patients’ clinical and sociodemographic data, 
together with data on the drugs administered during 
hospitalization, were obtained from electronic pre-
scription records of the pharmacy departments of the 
participating centres. The following variables were col-
lected: hospital (name, location); hospital department; 
sociodemographic data (age, sex); date of admission; 
date of discharge; PIMs received during hospitalization 
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(the specific drugs for each patient); and mortality (dur-
ing hospitalization or within one month of discharge). 
Anonymized data from each patient were introduced 
to the Clinapsis® application, an online application for 
the design and management of epidemiologic and clini-
cal studies (https://​www.​recer​casan​tpau.​cat/​en/​clini​cal-​
resea​rch/​clina​psis/). Afterwards, study team members 
from the MAPAC-MPC network of each centre validated 
the detected PIMs and revised: 1) If they were already 
part of the patients’ pre-admission medication; 2) If they 
were still present upon discharge, and 3) If they were still 
prescribed one month after discharge. This revision was 
possible because in almost all Spanish regions there is 
a common online healthcare prescription platform that 
allows clinicians working in the public National Health-
care System to access information regarding a patient’s 
ambulatory pharmacological treatment, with start and 
end dates, as well as to consult changes in prescriptions 
and find out if a treatment was considered chronic (≥ 3 
months).

The list of PIMs used in the present study was based 
on a document by the Medication Management Depart-
ment of the Catalan Health Service on potentially inap-
propriate medications on older adults [40], which 
includes medications that comply with at least one of 
the following criteria: a) Being included in at least two 
of internationally-recognized lists of PIM (Beers  [2], 
STOPP-START  [34], EU-PIM  [37] and PRISCUS  [19]); 
b) Having an explicit contraindication in their technical 
datasheet against use in older adults; c) Having a specific 
alert in the Spanish Agency for Medicines and Health 
Products (AEMPS, a state agency attached to the Span-
ish Ministry of Health). From this list, we then identified 
all the drugs included in the pharmacological guidelines 
of the participating hospitals. The final list contained a 
total of 56 PIMs. For additional details, see Supplemen-
tary Table 1.

The overall prevalence of PIMs at the participating hos-
pitals—defined as at least one PIM per patient admitted 
during the study week—was evaluated. We then deter-
mined the mean number of PIMs per patient during the 
study period and the most commonly prescribed drugs 
by sex and hospital department. For PIMs detected dur-
ing hospitalization, we determined in which setting they 
were initiated (i.e., pre-admission or during hospitaliza-
tion) and whether they remained prescribed one month 
after hospital discharge. For each PIM, we identified the 
work setting of the prescribing physician (primary care, 
hospital, intermediate care center, other) and type of 
medication chronic vs. non-chronic. A secondary analy-
sis that included only the patients who were still alive at 

one-month post-discharge was performed. That analysis 
excluded all patients who died during hospitalization or 
within the first month after discharge.

Due to the descriptive nature of the study, no sample 
size estimation was considered necessary. Nevertheless, 
we used the GranMo calculator to calculate the theoreti-
cally needed sample size [15]. Based on that calculation, 
we estimated that a minimum sample size of 400 patients 
was needed considering an infinite population, 5% preci-
sion, 95% confidence interval (CI) and PIM prevalence 
of 50%. The final sample size (1,126 patients receiving at 
least one PIM) was considered sufficient to perform the 
analysis.

For the descriptive analyses, we calculated frequencies, 
proportions, means, ranges, standard deviation (SD), and 
cross-tabulations. The Mann–Whitney test was applied 
to test for statistically significant differences between 
numerical independent data. The Chi-square test was 
used to test for significant differences between categori-
cal data. The cut-off for statistical significance was set 
at p < 0.05. Microsoft Excel and the IBM-SPSS statistical 
software program (V. 26.0) were used to perform the sta-
tistical analyses.

The study was approved by the Ethics Committee for 
Research with Medicinal Products (CEIM) of the Fun-
dació de Gestió Sanitària de l’Hospital de la Santa Creu 
i Sant Pau. Informed consent has been waived by the 
CEIM of the Fundació de Gestió Sanitària de l’Hospital 
de la Santa Creu i Sant Pau, with reference code IIBSP-
MAP-2021-146, as this was a retrospective observational 
study, using secondary and anonymized data, in the con-
text of improving the appropriateness of healthcare. The 
study fully adhered to the principles of the Declaration of 
Helsinki.

Results
A total of 4,813 patients aged ≥ 75 years admitted to the 
16 participating hospitals during the study week were 
included in the study. Of these, 53.2% were women (range 
42.8%-61.3%). Figure 1 provides a detailed distribution of 
the participants across the participating hospitals.

PIMs were detected in 23.5% (N = 1,126) of the sam-
ple (23% of the men and 24% of the women). The mean 
age of the women with PIMs was 83.6 ± 5.1 years (range 
75–103) versus 82.2 ± 5.8 years (range 75–96) in the men 
(p = 0.001). During hospitalization, 197 (17.5%) of the 
patients with PIMs died (90 women, 107 men).

The prevalence rates at the participating hospitals 
ranged from 10% to 42.5% (Fig. 2). A total of 1,407 PIMs 
(35 different drugs) were detected during the study week 
(see Supplementary Table  2). The PIM to patient ratio 

https://www.recercasantpau.cat/en/clinical-research/clinapsis/
https://www.recercasantpau.cat/en/clinical-research/clinapsis/
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was 1.2 (as some patients—15% of the sample—received 
more than one PIM).

Of the 56 drugs on the PIM list, the following 10 
accounted for 90% of all PIMs: midazolam (N = 244), 
dexketoprofen (N = 241), diazepam (N = 160), doxazosin 
(N = 159), alprazolam (N = 97), paroxetine (N = 76), clon-
azepam (N = 72), zolpidem (N = 64), pethidine (N = 61), 
and bromazepam (N = 56). These drugs were more com-
mon in women, with a significant difference for alpra-
zolam and bromazepam (p < 0.001). The only two drugs 
that were significantly more common in men were 

doxazosin and pentoxifylline (p < 0.001) (Fig.  3). Given 
the high intrahospital mortality rate in the PIM group 
(N = 173, 15.4%), we conducted a sensitivity analysis that 
excluded all PIMs detected in those patients. That analy-
sis showed the same PIM distribution, except for mida-
zolam, which as only the 4th most common PIM in the 
secondary analysis.

In terms of the distribution of PIMs by hospital depart-
ment, the following six departments accounted for 55% 
of all PIMs: Internal Medicine (N = 269); Emergency 
Department (N = 150); General and Digestive Surgery 

Fig. 1  Patients admitted during the week of the study by sex and hospital

Fig. 2  Prevalence of potentially inappropriate medications (PIMs) by hospital
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(N = 114); Orthopedics (N = 92); Cardiology (N = 72); 
and Geriatrics (N = 68). Midazolam was the most com-
monly prescribed PIM in the Internal Medicine, Geriat-
rics, Oncology, and Respiratory Medicine departments. 
By contrast, dexketoprofen was the most frequently 
prescribed PIM in the Orthopedics, Anesthesia, Emer-
gency, Urology, and General and Digestive Surgery 
departments.

Data on the pre- and post-admission period were 
reported by 14 hospitals (missing information from two 
hospitals). A total of 1,267 PIMs corresponding to 1,026 
patients were studied to determine in which setting the 
PIMs were initiated (i.e., pre-admission or during hos-
pitalization) and whether the PIMs remained prescribed 
one month after hospital discharge. Thirty five percent 
of these PIMs were initiated prior to hospital admission 
(Algorithm 1), most of which (88%) were medications for 
chronic conditions. In 75% of cases, the prescriber was a 
primary care physician. Benzodiazepines accounted for 
70% of the PIMs initiated prior to hospital admission. 
Of the PIMs initiated during the hospital stay (N = 818), 
49% were benzodiazepines (mainly midazolam and diaz-
epam) and 25% were anti-inflammatory drugs (mainly 
dexketoprofen).

 Algorithm 1. PIMs detected during hospitalization; PIMs detected prior 
to admission; and PIMs prescribed at discharge and at one month 
post-discharge

Fig. 3  Top ten most common potentially inappropriate medications (PIMs)
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To determine the PIMs that were still prescribed one 
month after hospital discharge, we first excluded all 
patients who died during hospitalization or within one 
month of discharge (N = 211). That analysis showed that 
38% of the PIMs were still present at hospital discharge 
and 36% were still present at one month. Considering 
only the PIMs that were started during the hospital stay 
(N = 818), only 40 (4.9%) were still prescribed at dis-
charge and only 21 (2.6%) at one month (Table 1).

Discussion
The main aim of this study was to describe the use of 
PIMs among older adults in a representative sample of 
hospitals in Spain. The prevalence of PIMs at these 16 
hospitals was considered moderate (23.5%), although the 
prevalence rate varied widely (from 10% to 42.5%) among 
the participating hospitals. Overall, the prevalence of 
PIMs was similar in men and women. However, of the 
10 most commonly prescribed PIMs, eight were more 

common in women. The only two that were more com-
mon in men were pentoxifylline and doxazosin (a drug 
indicated for prostate hypertrophy).

In the literature, the prevalence of PIMs varies highly 
depending on the setting, the patients’ characteristics, 
the geographical region, and the criteria used to define 
PIMs, among other factors. In general, however, the 
reported prevalence is high. Interestingly, the prevalence 
is usually higher in nursing homes than in hospitals or in 
the community setting [11]. A systematic review was per-
formed to assess the prevalence of PIP (all care settings) 
in older adults in Central and Eastern Europe, finding a 
median prevalence of 34.6% (range 6.5%-95.8%), however, 
as the authors of that review noted, the certainty of evi-
dence was very low due to the risk of bias, imprecision, 
and inconsistency [5]. Thomas et al. carried out a system-
atic review to determine the prevalence of PIMs in adults 
over age 64. All of the studies included in that review 
used either the STOPP/START or Beers criteria. The 

Table 1  Potentially inappropriate medications (PIMs) first prescribed during hospitalization and then continued at discharge and at 
one month

a  Data available from 14 of the 16 participating hospitals

PIMs prescribed during 
hospitalization (818/1,267a)

PIMs prescribed during 
hospitalization and at discharge 
(40/818)

PIMs prescribed during 
hospitalization, at 
discharge, and at one-
month post-discharge 
(21/818)

N (%) N (%) N (%)

TOTAL 818 (64.6) 40 (4.9) 21 (2.6)
Dexketoprofen 209 (16.5) 5 (0.6) 0 (0.0)

Midazolam 202 (15.9) 0 (0.0) 0 (0.0)

Diazepam 78 (6.2) 6 (0.7) 2 (0.2)

Doxazosin 67 (5.3) 11 (1.3) 6 (0.7)

Pethidine (meperidine) 59 (4.7) 0 (0.0) 0 (0.0)

Alprazolam 40 (3.2) 1 (0.1) 1 (0.1)

Clorazepate 31 (2.4) 2 (0.2) 0 (0.0)

Clonazepam 27 (2.1) 8 (1.0) 7 (0.9)

Paraffin 25 (2.0) 1 (0.1) 1 (0.1)

Zolpidem 21 (1.7) 3 (0.4) 3 (0.4)

Bromazepam 18 (1.4) 0 (0.0) 0 (0.0)

Diclofenac 13 (1.0) 0 (0.0) 0 (0.0)

Indomethacin 6 (0.5) 0 (0.0) 0 (0.0)

Fluoxetine 5 (0.4) 0 (0.0) 0 (0.0)

Paroxetine 5 (0.4) 3 (0.4) 1 (0.1)

Nifedipine 4 (0.3) 0 (0.0) 0 (0.0)

Clobazam 2 (0.2) 0 (0.0) 0 (0.0)

Pentoxifylline 2 (0.2) 0 (0.0) 0 (0.0)

Clonidine 1 (0.1) 0 (0.0) 0 (0.0)

Phenobarbital 1 (0.1) 0 (0.0) 0 (0.0)

Medazepam with amitriptyline 1 (0.1) 0 (0.0) 0 (0.0)

Prasugrel 1 (0.1) 0 (0.0) 0 (0.0)
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prevalence of PIMs in studies that used the STOPP crite-
ria was 42.8% in the community setting and 51.8% in the 
hospital setting. By contrast, in the studies that applied 
the Beers criteria, the prevalence rates in both settings 
were higher (58% and 55.5%, respectively) [43]. In the 
systematic review by Hill-Taylor et al., the prevalence of 
PIMs (STOPP criteria) was highly variable, ranging from 
21.4% to 79%. However, as the authors emphasized, this 
large range should be interpreted cautiously due to the 
heterogeneity—in terms of the study population and 
study designs—of the studies included in that review [18]. 
A recent review involving > 370 million older outpatients 
from 17 countries reported a pooled PIM prevalence of 
36.7% (95% CI: 33.4%-40.0%) worldwide and a prevalence 
of 35.0% (95% CI: 28.5%-41.8%) in Europe [44]. Another 
recent systematic review assessed the prevalence of PIMs 
in nursing homes, with prevalence rates ranging from 
67.8% to 87.7% (STOPP criteria) [12].

In acute hospitalized patients, estimated prevalence 
rates for PIMs (STOPP criteria) range from 16 to 77% at 
the international level, and from 25 to 58% in Spain [11]. 
In recent years, several studies in Spain—mostly single 
center studies—have reported prevalence rates in hos-
pitalized older patients ranging from 27 to 93% [3, 6, 10, 
24]. In this context, the prevalence rate (23.5%) observed 
in our study falls within the lower range of those previ-
ous reports. The reason for this could be due to the use of 
different criteria to define PIM (different tools, domains, 
versions, etc.), the selection of patients with polyphar-
macy in some studies, the duration of the hospital stay, or 
that single center studies are not representative, among 
other reasons.

In the 16 hospitals included in our study, the most 
common PIMs were midazolam, dexketoprofen, diaze-
pam, and doxazosin. In general, the most commonly used 
PIMs were psychotropic drugs, a finding that is consist-
ent with previous reports showing that benzodiazepines 
are the most commonly prescribed PIMs in Spain in both 
inpatient and outpatient settings [38].

Two of the most common PIMs in our study were 
midazolam and dexketoprofen. Since midazolam is 
commonly administered in end-of-life situations and 
dexketoprofen in acute or postoperative cases (i.e., in 
the emergency room or surgical department), the initia-
tion of both of these drugs during hospitalization is to be 
expected. In line with the prescribing patterns for those 
drugs, our data show that neither drug was prescribed 
before hospital admission; rather, they were both initi-
ated during hospitalization.

Of the total number of PIMs (N = 1,407), 35% had been 
prescribed before hospital admission, mostly drugs indi-
cated for the treatment of chronic conditions. Among 
these drugs, the use of benzodiazepines was particularly 

notable, a finding that is in line with previous studies car-
ried out in Spain showing that the prevalence of anxio-
lytics, hypnotics, and sedatives in patients aged ≥ 75 is 
as high as 30% [7, 17]. At one-month post-discharge, the 
prevalence of PIMs remained virtually unchanged from 
the baseline (pre-admission) rate, which suggests that 
patients continued taking the same PIMs they had been 
taking before admission.

By contrast, of the PIMs that were first prescribed in 
the hospital, only 2.6% were still present at one-month 
after hospital discharge, indicating that the participat-
ing hospitals discontinued these PIMs prior to or shortly 
after discharge, which reflects an appropriate approach 
to the management of PIMs in these patients. We believe 
that the present study provides useful information about 
the prescription dynamics for PIMs in hospitalized older 
patients in our country. Our findings show that the PIMs 
prescribed prior to admission were not withdrawn dur-
ing the hospital stay. Importantly, despite the tempo-
rary increase in PIMs during hospitalization, this did 
not lead to a significant increase in PIMs after discharge 
even though some studies have found a higher risk of 
increased PIM use after hospital admission [36].

In this study, we found that the patients’ regular (pre-
admission) medications were maintained during hos-
pitalization and after discharge. Although this could 
be considered a positive finding, it can also be seen 
as a missed opportunity to optimize the use of chronic 
medications in older patients. In other words, the hospi-
tal admission period could be an appropriate setting to 
review the regular medications taken by older patients, 
particularly given the availability of hospital pharmacists 
and/or multidisciplinary teams, who can consult directly 
with the patients and their family and closely monitor 
any medication-related changes. In addition, hospitals 
have clinical decision support systems in place to assist in 
this review process. In fact, many hospitals review ben-
zodiazepine prescriptions in the acute care setting [31]. 
It is also important that hospital clinicians coordinate 
changes in medications after discharge with the patient’s 
primary care physician, especially because these physi-
cians are the source of most prescriptions and responsi-
ble for coordinating the patient’s treatment.

PIMs have been associated with a wide range of health- 
and system-related outcomes [46, 47]. In the hospital set-
ting, PIP has been associated with a 91% increase in the 
risk of adverse drug event-related hospital admissions, 
a 60% increase in functional decline, a 26% increase in 
adverse drug reactions and drug-related events, and an 
increase in the risk of falls [27]. PIM use has also been 
associated with higher costs of hospitalization, increased 
health care expenses, and a greater number of visits 
to the emergency department for adverse drug events, 
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regardless of the specific PIMs, health service, perspec-
tive, and/or screening tools used to identify the PIMs 
[39]. For all these reasons, in older inpatients, it is impor-
tant to determine the prevalence of PIMs, the most 
common PIMs, and prescription patterns for chronic 
conditions both before and after admission. In this 
regard, the present study provides valuable data that help 
to better characterize these prescription patterns. More-
over, these data could be used to develop interventions 
to optimize treatment and deprescribe PIMs in older 
patients in the hospital setting.

The present study has several limitations. It is known 
that PIMs can include medications that are considered 
appropriate in some cases but inappropriate in others 
(e.g., comorbidities, impaired kidney function, concur-
rent treatments) or are considered inappropriate only 
when used long-term. Although these medications may 
be considered inappropriate, in many cases the tradeoff 
between risks and benefits must be assessed on an indi-
vidual basis. Because of this, one limitation of the pre-
sent study is that no information was collected regarding 
the prescription’s indications and that no individualized 
assessments were performed, which could imply that the 
use of some of these drugs was not inappropriate in all 
cases (e.g., midazolam in hospitalized patients requiring 
sedation towards the end-of-life). Another limitation is 
the lack of data on prescribing omissions, which could 
also be of interest. A final limitation is that we did not use 
a standardized list of PIMs, but rather one tailored to our 
country. Consequently, our findings may not be general-
izable to other settings and/or countries.

The main strength of this study is the large number 
of participating hospitals (N = 16) covering a wide geo-
graphic area in Spain, which makes the study largely 
representative of the real-world conditions facing hospi-
talized older patients in Spain. Important, all hospitals 
used the same list of PIMs, thus ensuring data homoge-
neity. Another strength is that we considered prescrip-
tions made before, during, and after hospitalization, 
and also determined when those prescriptions were first 
made (i.e., prior to or during admission) and the indi-
cation (acute vs. chronic). We also evaluated whether 
patients continued taking these drugs at hospital dis-
charge and thereafter.

Conclusion
The results of this large multicenter study (16 hospitals) 
in Spain show a moderate prevalence for PIMs in this 
sample of older (≥ 75 years) hospitalized patients. How-
ever, prevalence rates at the participating hospitals were 
highly variable, ranging from 10% to 42.5%. There were 
no significant differences in prevalence rates between 

men and women. The most common PIMs were benzo-
diazepines, dexketoprofen, and doxazosin. In most cases, 
patients taking PIMs for chronic conditions prior to hos-
pital admission continued to receive those same medica-
tions during the hospital stay. We did not observe any 
significant hospitalization-related increase in PIMs after 
discharge. The use of a unified PIMs list, incorporating 
validated criteria from Beers, STOPP-START, EU-PIM 
and PRISCUS tested in randomized controlled trials with 
relevant geriatric endpoints, has been essential to ensure 
consistency across hospitals. This study provides valuable 
data that could be used to plan multidisciplinary inter-
ventions in the hospital to optimize the pharmacological 
treatment of older adults and to improve the transition 
between primary and specialized care, thereby helping 
to reduce the negative effects of PIMs in this vulnerable 
population.
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