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Background: Many challenges in elderly pharmacotherapy are identified, including

the use of Potentially Inappropriate Medications (PIMs) which may increase the

odds of adverse events, especially in elderly patients with mental health disorders

(e. g., behavioral, and psychological symptoms of dementia–BPSD, schizophrenia,

bipolar disorder). However, information on the knowledge and practice of healthcare

professionals (HCPs) about this topic is still scarce.

Methods: A cross-sectional study was undertaken from July-October 2019. An online

questionnaire was specifically designed and validated for this study. We sought HCPs

(physicians, pharmacists, and nurses) worldwide, using (a) social media, via Facebook,

Twitter, and LinkedIn; and (b) email contacts of the research team (convenience sample).

Either way participants were asked to share on their social media or via e-mail the

questionnaires with other HCPs (snowballing sample). The survey assessed two main

domains: knowledge and practice. Knowledge was evaluated by self-report (perceived

knowledge by a 5-item Likert confidence scale) and using three clinical cases, scored

between 0 and 30 points (each one rated from 0 to 10 points; real knowledge). Barriers in

clinical practice were evaluated using a 5-item Likert scale judging practitioners’ opinion.

Results: A total of 165 questionnaires were collected. HCPs were mainly female

(n = 114; 69.1%), with a mean age of 35.3 ± 11.3 years old. Seventy-two percent

(n = 118) were pharmacists, 21.1% (n = 35) were physicians, and 7.3% (n = 12)

nurses. There was a weak correlation, albeit significant, between perceived and real

knowledge (r = 0.199; p = 0.001). The mean score of the clinical vignettes regarding

elderly patients with dementia and bipolar disorder were 4.59 ± 4.08 and 4.86 ± 2.97

points, respectively. Most HCPs were classified as having an intermediate knowledge (n

= 100; 60.6%) about medication complexities in the elderly with mental disorders. Most

HCPs agreed that lack of time (81.6%; n= 138), lack of education and training on elderly

pharmacotherapy (72.2%; n = 122), and lack of tools adapted to daily practice (61.8%;

n = 105) were the main barriers.
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Conclusions: Most of the HCPs felt confident to manage medication complexities

in elder patients with mental disorders, but only a minority obtained a good score in

the knowledge assessment test. The main barriers identified included structural barriers

(tools unfit for practice) and process barriers (time).

Keywords: knowledge, potentially inappropriate medications, healthcare professionals, barriers, mental health

disorders

INTRODUCTION

Population aging has been increasing worldwide in the past

decades. In 2010, 524 million people were aged 65 or older
– 8.0% of the world’s population –, and it is estimated that

by 2025 there will be a total of about 1.2 billion people
aged 60 or older (1, 2). Individuals aged 80 or older are the
fastest growing fraction of the population and are expected
to reach 30.0% of the overall population in industrialized
countries by 2050 (3, 4). Older individuals tend to present
multiple chronic conditions (multimorbidity), requiring the
use of multiple medications. Aging has introduced several
changes in patients’ physiology, which contributed to different
pharmacokinetics/pharmacodynamics (PK/PD) patterns (5).

Polypharmacy can be defined based on the number of
medications taken by the patient, where it is normally considered
as the use of 5 or more drugs, or based on the appropriateness
of the medications included, as appropriate or inappropriate
polypharmacy (1, 6). Inappropriate polypharmacy is defined as
the use of too many medications, including medicines where
the risk of adverse drug events (ADE) outweighs the clinical
benefit (7, 8). On the other hand, we can have patients that
may be using potentially inappropriate medications (PIMs),
i.e., medications where the risk of ADEs may outweigh the
clinical benefit of its use. These medications can be classified
as PIMs independently from comorbidities, or because there
is a potentially inappropriate interaction with an underlying
condition or another medication. Since polypharmacy includes
the use of multiple drugs (normally 5 or more), at least one of
them may be considered a PIM (9).

The complexity of care required by elder individuals,
increase their use of healthcare services and to consult
different Healthcare Professionals (HCPs). This results in
the need for interprofessional collaboration among general
practitioners, different specialist physicians, pharmacists, nurses,
and other HCPs. However, interprofessional communication is
nowadays uncoordinated and may result in an increased risk
of polypharmacy and inappropriate medication use. A study
conducted by Mahlknecht et al. (10) has shown that systematic
education of HCPs and structured interprofessional medication
review may decrease the mean number of severe drug-drug
interactions as well as a decreased agitated behavior in older
adults in nursing homes (10, 11).

In psychiatry, polypharmacy is normally a reality that
physicians struggle to handle since many of the clinical
guidelines and treatment algorithms prefer a monotherapy
approach. However, in some cases, polypharmacy is clinically

needed to handle persistent symptoms and nonresponse to
monotherapy (12). Some studies have investigated the prevalence
of polypharmacy and clinical features that may be associated with
this issue and concluded that polypharmacy can be a risk in
some subgroups of patients (13, 14). For example, a systematic
review identified that elderly with bipolar disorder are exposed
to polypharmacy, but it may be a risk depending on the type
and mood episode phase of illness that the patient present. They
also have shown that it depends on the type of medications used
(e.g., lithium, antipsychotics) (13). Many types of polypharmacy
have been identified in this area, namely, same class (e.g., the use
of medication from the same class), multi-class (e.g., full dose
of different medications from different classes), adjunctive (e.g.,
one medicine is used to treat an ADE of another), augmentation
(e.g., the use of one medication at a lower dose with another
at full dose) or total polypharmacy (12). Even though, it seems
beneficial to use polypharmacy in patients with mental disorders
(to control negative, positive, cognitive, or behavioral symptoms),
there seems to be scarce evidence to support that. Some studies
have shown that healthcare professionals, especially clinicians,
should evaluate if polypharmacy enhances clinical outcomes or
whether it promotes ADEs (12, 15).

Since some of the medications identified in several PIM-lists
are used to treat several mental disorders and knowing that in
older individuals they may increase the odds of ADEs, it seems to
be relevant to evaluate the knowledge of healthcare professionals
on the management of polypharmacy and PIMs in older patients
with mental health disorders and to identify potential barriers in
clinical practice.

MATERIALS AND METHODS

Study Design
This study follows the STROBE reporting guidelines (16).
A cross-sectional study was undertaken, using an online
questionnaire from July to October 2019.

Population and Sample
The target population for this study was defined as HCPs
that have an active role in medication review for the elderly.
Therefore, we selected physicians, pharmacists, and nurses as
the main HCPs of interest. Given the difficulty in defining the
theoretical sample of HCPs necessary to reach, due to limited
data on the number or percentage of HCPs that have access to
social media or even to the internet, we have applied a snowball
sampling technique by disseminating the questionnaire via social
media and via email. The database of email contacts included
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17 pharmacists, 16 physicians, and 16 nurses. These participants
were a mix of HCPs actively practicing at the time of study
and HCPs known to have some expertise in geriatrics. We have
deliberately excluded all participants that did not fit in one of
those three professional categories, including students (given that
they were not practicing yet), interns, and retired professionals.
Our goal was to obtain at least 100HCPs, with a balanced number
between the different professions.

Development of the Questionnaire
The self-administered online questionnaire was developed
from scratch following literature review and made available
bilingually (English and Portuguese) (17–19). This questionnaire
collected sociodemographic characteristics and consisted of
three domains: (a) perceived knowledge; (b) actual knowledge;
and (c) potential barriers to PIMs’ management in clinical
practice. Sociodemographic variables collected included age, sex,
country, professional category, practice setting, academic degree,
and years of practice. The perceived knowledge domain was
implemented through the presentation of statements focused
on perceived facility of identifying PIMs when undertaking
medication reviews, and on frequency of use of any tool to guide
medication review (e.g., Beers criteria, START/STOPP criteria,
PRISCUS criteria, Medscape) and then searching for agreement
of HCPs. The actual knowledge domain was implemented by
presenting three clinical vignettes based on real-life clinical cases
where Beers criteria 2019 version had been applied. The first and
second vignettes concerned the identification of psychiatric, and
non-steroidal anti-inflammatory drugs in patients with mental
disorders, namely dementia and bipolar disorder, and the third
vignette concerned a cardiovascular drug in a patient with
dementia. The third domain focused on barriers in practice and
was implemented by asking HCPs the proportion of patients to
whom they normally review pharmacotherapeutic records; and
by listing potential barriers to PIMs’ management in clinical
practice, to be ranked on a 5-point agreement Likert scale. The
first and third domains were assessed using a 5-item Likert scale,
ranging from “Strongly disagree,” to “Strongly agree.” In the
domain evaluating actual knowledge, for each clinical vignette,
there were four questions scored from 0 to 2.5 points, which
accounted for a maximum of 10 points.

Face and content validity were established by an expert
panel composed of 12 HCPs from different fields of practice (2
physicians, 5 pharmacists, 2 nurses and 3 academics/researchers).
The draft questionnaire was modified following the comments
made by the experts. The final version of the questionnaire is
available as Supplementary Material S1.

Data Collection
Data were collected using two different approaches: the first one
included the dissemination of the e-questionnaire through the
social media, which included Facebook, LinkedIn, and Twitter;
the second included the dissemination of the questionnaire
through a list of e-mails from our research team. In the first
approach, all researchers from our team shared the link in their
personal pages, and in private and open social media groups
addressing the selected HCPs (e.g., wenurses, wepharmacists,

wedoctors). These publications were shared every 2 weeks, and
we asked all participants to share the link in their personal pages.
In the second approach, the questionnaire was sent via email to a
list of professional contacts from the research team. We invited
all colleagues that were eligible for the study and asked them
to forward the link to other HCPs fitting the inclusion criteria.
Reminders were made every 2 weeks in both approaches.

Data Analysis
Descriptive statistics were used, where numerical variables were
expressed using central tendency and dispersion measures and
categorical variables as absolute and relative frequencies. The
Kolmogorov-Smirnov was used to test the sample distribution.
Regarding our main outcome (real knowledge), the median was
considered to set the threshold between positive and negative
scores. For the total score the threshold was set at 13.75 out
of 30 points, and for each individual vignette the threshold
was 4 out of 10 points. Therefore, knowledge was divided
in three categories (total score over 30): “poor knowledge”
(<13.75 points); “intermediate knowledge” ([13.75–20[points;
and “advanced knowledge” (≥21 points). Pearson correlation
coefficient was calculated to evaluate the strength of correlation
between perceived and real knowledge (considering normal
distribution of both variables). A value of p< 0.05 was considered
for Chi-squared test (when comparing categorical variables) and
ANOVA test (when comparing numerical variables). Both tests
were used to compare perceived and real knowledge and barriers
identified between the different professions. IBM SPSS v.21 was
used to run the statistical analysis.

Sensitivity Analysis
Since the questionnaire was disseminated to different countries,
we were expecting that differences may be seen, especially if
one of the countries had more representativeness comparing to
others. Therefore, we performed a sensitivity analysis excluding
the responses from other countries to see if there were differences,
when analyzing all countries vs. only Portugal.

RESULTS

Participants’ Characteristics
By the end of the study period, we had 180HCPs’ responses. From
those, 3 did not qualify because HCPs did not agree to participate,
5 questionnaires were left blank, and 7 were working exclusively
as researcher/lecturer. Thus, our final sample consisted of 165
questionnaires. HCPs weremainly females (n= 114; 69.1%), with
a mean age of 35.3±11.3 years old {21; 76}. They were practicing
in 26 different countries.

From the 165 HCPs that completed the questionnaire, 71.5%
(n= 118) were pharmacists, 21.2% (n= 35) were physicians, and
7.3% (n = 12) were nurses. Most HCPs were practicing in the
outpatient setting (n = 95; 57.6%), followed by inpatient setting
(n = 70; 42.4%). Sixty-six percent (n = 109) had <10 years of
experience, and 64.6% (n = 106) had a master’s degree. Full
details are available in Table 1.

Frontiers in Psychiatry | www.frontiersin.org 3 May 2022 | Volume 13 | Article 885216

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles


Aguiar et al. Medication Complexities in the Elderly

TABLE 1 | Sociodemographic characteristics.

Characteristics Total of questionnaires

(n = 165)

Age, Mean ± SD (years) 35.3 ± 11.3

Gender, n (%)

Male 51 (30.9)

Female 114 (69.1)

Occupation, n (%)

Pharmacist 118 (71.5)

Physician 35 (21.1)

Nurse 12 (7.3)

Setting where HCPs do their practice, n (%)

Ambulatory 95 (57.6)

Hospital 70 (42.4)

Years of practice, n (%)

<5 years 57 (34.5)

5–10 years 52 (31.5)

11–15 years 10 (6.1)

16–20 years 21 (12.7)

More than 20 years 25 (15.2)

Degree, n (%)

Bachelor 28 (17.1)

Integrated Master 62 (37.8)

Master 44 (26.8)

PhD 30 (18.3)

Missing values: 1

Knowledge of Different HCPs About
Medication Complexities: Perceived vs.
Real Knowledge
One-hundred and thirty (76.0%) HCPs confirmed having the
knowledge to identify and evaluate the use of PIMs in the
elderly in their daily practice, and 70.9% (n = 122) considered
their knowledge was enough to perform a medication review in
elder patients. There were no differences between the different
professional classes regarding statement 1 and 2 (p = 0.115 and
p = 0.057, respectively) (Table 2). When exploring differences
between the different professional classes on the type of tool used
to optimize the pharmacotherapy in older adults, including for
PIMs’ management, pharmacists seem to more commonly use
START/STOPP or Beers criteria when compared to the other
two HCPs classes (p = 0.023). Conversely, physicians normally
use Up-to-date, Medscape, Dynamed, and BMJ-Best Practice (p
= 0.030).

Concerning actual knowledge, only 15.4% (n = 25) of HCPs
were classified as having advanced knowledge, but no statistically
significant differences were found between different professions
(p= 0.987). Overall, the mean score of the three clinical vignettes
was 13.04± 7.69 points {0.0; 30.0}. Pharmacists scored a mean of
13.16 ± 8.08 points, physicians scored 14.29 ± 5.50 points, and
nurses scored 10.10± 9.07 points, but no differences were found
between them (p= 0.269) (Table 2). There was a weak correlation
between perceived and real knowledge, even though statistically

significant (r= 0.199; p < 0.001) (Figure 1). Similar results were
obtained when analyzing the different professions (Pharmacists
– r = 0.205; p = 0.027; Physicians – r = 0.025; p = 0.887; and
Nurses – r= 0.118; p= 0.714).

Regarding the clinical vignettes concerning older individuals
with dementia and bipolar disorders, the mean score was
4.59 ± 4.08 and 4.86 ± 2.97 points, respectively. Most HCPs
were classified as having an intermediate knowledge (n =

100; 60.6%) about medication complexities in the elderly with
mental disorders.

Potential Barriers to Medication
Complexities’ Management in Clinical
Practice
Fifty-seven percent (n = 93) of HCPs normally review the
pharmacotherapeutic regimen in <2 out of 10 patients in their
clinical practice. Differences were found in the average number
of patients where the pharmacotherapeutic regimen is reviewed,
where physicians tend to review the medication in at least 6 out
of 10 patients compared to pharmacists and nurses (p < 0.001)
(Table 2). Participants agreed that limited time of appointments
(81.6%; n= 138), lack of a specific curricular unit of gerontology
in their bachelor/master degree (72.2%; n = 122), and scarce
clinical tools adjusted to clinical practice (61.8%; n = 105) were
the major potential barriers to PIMs’ management in clinical
practice. There were no differences between barriers perceived by
the different HCPs (Table 2).

Other barriers, including lack of interprofessional
collaboration, limited access to clinical and laboratory
information, no remuneration, fear of deprescribing drugs,
and lack of confidence in their own recommendations, were also
listed as barriers to clinical management of PIMs.

Sensitivity Analysis
There were no differences in the results when considering only
Portugal in the analysis.

DISCUSSION

Main Findings
In this study, we found that most participants felt confident
in managing PIMs and no differences were found between
physicians, pharmacists, and nurses. However, when evaluated by
clinical vignettes, only 15.4% (n = 25) of HCPs were considered
to have advanced knowledge and no statistical differences
were found between different professions. There was a weak
correlation between perceived and real knowledge, even though
statistically significant. When looking to the clinical vignettes
of patients with mental health disorders, we found that even
though participants felt confident in managing their therapeutic
complexities, only a minority obtained a good score in the
knowledge assessment test. Moreover, HCPs agreed that limited
time for appointments, lack of a specific curricular unit of
gerontology in their bachelor/master’s degree, and scarce clinical
tools adjusted to clinical practice were major potential barriers to
PIMs’ management in clinical practice.
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TABLE 2 | Knowledge assessment and practice of physicians, pharmacists, and nurses regarding PIMs management.

Domain Total sample

(n = 165)

Physicians

(n = 35)

Pharmacists

(n = 118)

Nurses

(n = 12)

p*

Knowledge

Statement 1 – I have knowledge to identify and evaluate the

use of PIMs in the elderly in my daily practice, % (n)

75.6 (124) 80.0 (28) 77.0 (90) 50.0 (6) 0.115

Statement 2 – I think my knowledge is enough to perform a

medication review of my elder patients’ therapy, including the

use of PIMs, % (n)

71 (117) 77.2 (27) 72.1 (85) 41.7 (5) 0.057

Advanced knowledge, % (n) 15.4 (25) 14.3 (5) 16.5 (19) 8.3 (1) 0.987

Mean score in the clinical cases, mean ± SD 13.17 ± 7.70 14.29 ± 5.50 13.16 ± 8.08 10.10 ± 9.07 0.269

Mean score in the vignette 1, mean ± SD 4.59 ± 4.08 6.07 ± 3.75 4.32 ± 4.05 2.92 ± 4.37 0.135

Mean score in the vignette 2, mean ± SD 4.86 ± 2.97 4.64 ± 2.30 5.06 ± 3.17 3.44 ± 2.39 0.543

Mean score in the vignette 3, mean ± SD 3.73 ± 3.59 3.57 ± 3.80 3.77 ± 3.49 3.75 ± 4.20 0.959

Practice

Therapeutic regimen revised in < 2 out of 10 patients, % (n) 56.7 (93) 25.0 (9) 67.5 (77) 41.7 (5) <0.001*

Lack of a specific curricular unit on gerontology in their

bachelor/master’s degree, % (n)

72.8 (118) 77.1 (27) 72.2 (83) 66.7 (8) 0.601

Limited time of appointments/counseling 82.1 (133) 77.2 (27) 83.4 (96) 83.3 (10) 0.884

Scarce clinical tools adjusted to clinical practice 62.6 (102) 60.0 (11) 64.6 (75) 50.0 (6) 0.123

*p < 0.05.

FIGURE 1 | Correlation between real and perceived knowledge.

In this study, most participants felt confident that their
knowledge was enough to perform a medication review in their
older patients, which is in accordance with previous studies.
Ramaswamy et al. (20) assessed the knowledge, confidence, and
barriers to appropriate prescribing in the elderly among family
and internal medicine residents and attending doctors in three
teaching hospitals in the US and found that 75% felt confident
about their prescribing patterns (20). Another study, conducted

by Akkawi and Nik Mohamed (18), found a lower degree
of confidence (34%) in the ability to recommend appropriate
medications for elderly patients; however, no differences were
found between physicians and clinical pharmacists (18). These
results corroborate our findings. When asked how often HCPs
use specific tools that may help in identifying and managing
PIMs, most respondents stated to hardly use them (between 0.0
and 20.0%). Other studies have shown similar results, despite
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HCPs being aware of the existence of such tools (17, 18). This
suggests that only a small proportion of HCPs may have heard
of explicit tools, and an even smaller proportion may have
used it. According to our results, two potential barriers were
identified as possible determinants: lack a specific curricular unit
of gerontology in pre-graduated studies, and limited availability
of clinical tools adjusted to clinical practice. This means that
probably we can have two scenarios: the first one, where they
never heard of explicit tools, because they did not have a specific
curricular unit of gerontology or appropriate pharmacotherapy
for the elderly; and the second one, where they heard of explicit
tools and they know where to find them, but they think that
these tools are not adapted to clinical practice as they are mostly
available as extensive tables. This last finding associated to the fact
that most participants agreed that limited time for appointments
is a relevant constraint for PIMs’ management in clinical practice,
seems to corroborate out second hypothesis.

Pharmacists were the professional class that reported more
frequent use of explicit criteria, compared to physicians, and
nurses. This may be linked to the fact that some curricular
programmes of the pharmacy degree have changed in recent
years, including topics on medicines management in the
elderly, including medication review. However, there was no
statistically significant differences between the scores obtained by
pharmacists and the other two professional classes.

When evaluating actual knowledge using clinical vignettes,
we observed that only a small proportion of the sample was
classified as having advanced knowledge, in accordance with
previous studies (17, 18, 20). In our study physicians showed
a better knowledge in the first vignette focusing on psychiatric
drugs in elderly patients with cardiovascular disease, whereas
pharmacists showed a better score in the second vignette focusing
on NSAIDs and benzodiazepines in patients with osteoarticular
disease. This could mean that pharmacists are more aware of
the potential adverse drug events (ADEs) of these drugs, whereas
physicians are more used to deal with certain medications that
may increase the cardiovascular risk; however, some of these
potential ADEs may be found in other platforms like Up-to-
date or Medscape, which were the most frequently used tools
by physicians. The use of benzodiazepines and the risk of falls
and the risk of gastrointestinal bleeding associated with the use
of NSAIDs are associations very well established, particularly for
the elderly population. However, there was a weak correlation
between perceived and real knowledge, including between the
different professions. This may suggest that in the future, changes
on how future HCPs are evaluated should be adapted to a more
real-world situation using case studies, instead of theoretical
examination only. This has been defended by Miller since the
90’s, and later adapted by various researchers and professional
organizations focused on competency training and continuous
professional development, to highlight the difference between
knowledge and competency, knowing how and being able to
competently deliver (21).

Impact on Practice
To our best knowledge, this is one of the few studies
assessing knowledge and practice of different HCPs (physicians,
pharmacists, and nurses) on pharmacotherapy optimization for

older adults with mental health disorders, including PIMs’
management. Considering global aging, it is imperative for HCPs
to be prepared to manage multimorbidity and polypharmacy as
new challenges in clinical practice. PIMs are one example of
another challenge that HCPs are very likely to face in practice
and demand specific knowledge and skills. Therefore, future
work will focus on the inclusion of these extensive lists in digital
clinical-decision support systems to more efficiently help HCPs
to manage medication in the elderly, and also to foster more
intense interprofessional collaboration where all contribute along
the patient pathway, avoiding silos and information mismatches.

Limitations
This study has some limitations worth acknowledging, including
the inability to estimate a sample size given the absence of
data on physicians, pharmacists, and nurses accessing social
media worldwide. It is also important to mention that the
study period (July-October 2019) may have influenced our
sample size, since most of those months are coincident with
summer holidays, where HCPs are less available to participate
in research studies. Additionally, this sample may represent
a self-selected sample, as many of the participants seem to
be HCPs involved in the Geriatric field and, therefore, their
knowledgemay be higher when compared to others less involved.
There is also a disproportionality in terms of the number of
different HCPs included, i.e., pharmacist represents most of the
sample (72.0%), which may influence the results. There are
also no differences between different medical specialties, which
may be justified by the self-selected sample in which most of
the physicians that agreed to participate, may have a higher
knowledge on geriatrics or even a subspeciality in this field. It is
also important to acknowledge that the different undergraduate
curriculum of the different healthcare professions may influence
their knowledge in this field. Clinical vignettes were based on
the Beers criteria, but the assessment of clinical knowledge
considered may be questioned. However, we do believe that this
approach is a better way than using implicit criteria that lies more
on the clinical judgement and hence in previous knowledge of
pharmacotherapy. The fact that most of the criteria presented on
those lists is related to ADRs known to be commonly experienced
by the elderly (e.g., NSAIDs should be avoided due to an
increased risk of bleeding) was considered a proof of validity per
se. A more qualitative approach to access the potential barriers
to PIMs could have been considered and would eventually result
in more in-depth material for future work. Finally, our results
cannot be generalized given the limited sample.

Conclusions
Most of the HCPs felt confident to manage medication
complexities in elder patients with mental disorders, but only
a minority obtained a good score in the knowledge assessment
test. There were no differences between physicians, pharmacists,
and nurses concerning their confidence and knowledge about
optimizing the pharmacotherapy in older adults, including PIMs
management. Additionally, a weak correlation between perceived
and real knowledge was found. Main barriers identified included
structural barriers (tools unfit for practice) and process barriers
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(time), suggesting education per se will not necessarily lead to
optimized pharmacotherapy in the elderly.
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