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Abstract Background Potentially inappropriate medica-
tions (PIMs) are often found in high proportion among the
elderly population. The STOPP criteria have been sug-
gested to detect more PIMs in European elderly than the
Beers criteria. Objective This study aimed to determine the
prevalence of PIMs and potential prescribing omissions
(PPOs) in a sample of Portuguese nursing homes residents.
Setting Four elderly facilities in mainland Portugal Method
A descriptive cross-sectional study was used. Elderly
polypharmacy patients were included in the study and their
medication (registered in patient clinical records) analysed
using the Beers (2012 original version and 2008 version
adapted to Portugal), STOPP (Screening Tool of Older
Person’s Prescriptions) and START (Screening Tool to
Alert doctors to Right Treatment) criteria. Data were
analysed using univariate and bivariate descriptive statis-
tics, considering a confidence interval of 95 %. Main out-
come measures: Prevalence of PIMs and PPOs. Results The
sample included 161 individuals, with a mean age of
84.7 years (SD = 6.35), 68.9 % being female. A total of
807 PIMs and 90 PPOs were identified through the appli-
cation of the three set of criteria. The prevalence of PIMs
using the most recent version of the Beers criteria was 85.1
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and 42.1 % for independent and dependent of diagnosis,
respectively. The Portuguese adaptation of this same tool
indicated a lower prevalence of PIMs, 60.3 and 16.7 %,
respectively. The prevalence of PIMs using the STOPP
criteria was 75.4 %, whilst the prevalence of PPOs, using
START, was 42.9 %. There were significant differences in
the mean number of PIMs detected depending on the tool
used. (p < 0.001). Conclusions The application of the
studied criteria in an elderly sample enabled the identifi-
cation of a notable amount of PIMs and PPOs, indicating
there is room for improving the quality of care. The vari-
ation in prevalence indicates careful choice of the tool is a
prerequisite for engaging in medication review. Using
START/STOPP criteria enabled a more holistic approach
to the quality of prescribing in the elderly, highlighting low
levels of cardiovascular risk prevention and abuse of psy-
chotropic drugs, aside with system failures largely pre-
ventable by electronic prescribing and alert generation.

Keywords Beers criteria - Inappropriate prescriptions -
Elderly - Polypharmacy - Pharmaceutical care - Nursing
homes - STOPP criteria - START criteria - Prescribing

omissions - Medication review

Impacts on Practice

e The prescription pattern in Portuguese polypharmacy
elderly highlights low levels of cardiovascular risk
prevention and abuse of psychotropic drugs, suggesting
there is room for improving the quality of
pharmacotherapy.

e Pharmacists are competent at reviewing medication.
Therefore, nursing homes could benefit from the
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integration of a pharmacotherapy specialist in the team,
a role typically to be assigned to the pharmacist.

e Pharmacists should be aware that the tool chosen to
engage in medication review largely impacts on results
obtained.

Introduction

For decades the Portuguese population has been ageing
rapidly. This phenomenon is characterized by a decline in
birth and death rates and more recently aggravated by the
emigration of the younger population [1].

The elderly, currently representing 20 % of the popu-
lation of Portugal, have often demonstrated a high
comorbidity index, frequently leading to polypharmacy, a
good predictor of adverse drug reactions [2, 3] leading to
an increase in hospitalizations and, in some cases, death.
Polypharmacy is also known to lead to the use of poten-
tially inappropriate medications (PIMs) [4-7]. In an effort
to guide pharmacists in the detection of such problems,
explicit criteria for medication review has been developed,
making use of several screening tools. The Beers criteria is
the most widely known and used in a number of scientific
publications [8-10].

The Beers criteria was initially developed by the
American Geriatrics Society in 1991 and was the first
explicit criteria for PIMs detection to be published [11].
Since then, over 500 observational studies have been
conducted worldwide making use of the criteria to identify
PIMs. The original list has undergone four revisions, the
latest in 2015 [11-15]. The 2012 version had a total of 53
medications organized according to physiological systems
and pharmacotherapeutic classes.

Since Beers criteria was developed to accommodate the
US health system, its applicability to European countries is
quite limited. Focusing on the available medications in
Portugal, Soares and colleagues have adapted the 2003
Beers criteria to Portuguese health care standards, enabling
its use in the Portuguese population [16]. The adaptation
process focused on the comparative analysis of PIM
identified by Beers and medications available in the Por-
tuguese market, which has led to the removal of 34 med-
ications from the initial list because they were unavailable
to the public. Conversely, specifications on substances
available in the Portuguese market according to the
National Formulary were made, whenever the original tool
described the pharmacotherapeutic class only, in a vague or
generalized manner (e.g. aceclofenac in the class NSAIDs).
However, to our knowledge, this criteria has not been
implemented in Portugal.
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Recently, a European based tool has been developed,
the STOPP (Screening Tool of Older Person’s Prescrip-
tions) and START (Screening Tool to Alert Doctors to
Right Treatment) criteria and an increasing number of
studies using this tool have been undertaken in various
settings [3, 17-19]. This tool has been valued for its
simplicity and systematization of PIMs and consideration
of omitted medications for achieving the optimal therapy.
The STOPP criteria, based on physiological systems,
consist of eight categories that correspond to 65 items
associated to PIMs, whereas START criteria consist of
22 items that are relative to potential prescribing omis-
sions (PPOs); the latter has also been subdivided into
physiological systems. Several studies have indicated that
the STOPP criteria, compared to the Beers criteria, make
the PIM identification process easier and have shown
greater efficacy in identifying PIMs [4]. The STOPP-
START tool has already been adapted in a number of
European countries but not in Portugal [20-22]. Adap-
tation of tools is considered important because, even
within Europe, where centralised processes of medicine
approval exist, the availability of medications in national
markets depends heavily on coverage schemes set by
national regulatory agencies. Additionally, the adaptation
process should also ensure that the names of medications
are easily recognised (e.g. paracetamol or acetaminophen)
and that issued lists do not contradict existing prescribing
guidelines.

Aim of the study

The aims of the present study were to assess and compare
the prevalence of potentially inappropriate medications and
potential prescribing omissions detected in a sample of
Portuguese nursing home residents using three different
tools. The main hypothesis was that there would be dif-
ferences in the prevalence detected depending on the tool
used. Additionally, we hypothesised that our sample would
have results (using one of the international tools) compa-
rable to studies undertaken in similar settings.

Ethics approval

Analysis of patient medical records was authorized by
the clinical directors. Ethics committee approval was
obtained from “Comissdo de Etica para a Investigagdo
nas Areas de Saide Humana e Bem-Estar da Universi-
dade de Evora™.
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Method

A descriptive cross-sectional study was used, where a
convenience sample of four nursing homes were invited to
participate. Two of them were located in the region of
Lisboa and Vale do Tejo and the others in the region of
Alentejo.

Population and sample

The population (n = 224) considered for the study were
the residents in these four facilities meeting the eligibility
criteria defined as follows:

Inclusion criteria: elderly residents (aged > 65); on
polypharmacy (using > 5 medicines).

Exclusion criteria: living temporarily in the facility
(predicted stay < 3 months); residents with total indepen-
dence (outpatients, i.e., people who use the nursing home
as an adult day-care center).

Data collection

Data was collected for three consecutive months in 2014.
Variables collected from the patients’ medical record
included: socio-demographics, diagnoses, past medical
history, laboratory results, biomarkers taken at the facility
and instituted therapy (active ingredient, index date and
daily dosage). Whenever information was missing or was
unclear, the responsible professional care giver (doctor or
nurse) was contacted.

Screening tools used

Medication review was initially conducted by two prac-
tising pharmacists and then checked by two clinical
pharmacists and one general practitioner. Three tools
were used to guide the process: the 2012 American
version of the Beers criteria [14], the Portuguese adapted
Beers criteria [16] and the original STOPP and START
criteria [3]. Both versions of the Beers criteria target
potentially inappropriate medication independent of the
diagnosis (PIMs-ID) and dependent of diagnosis (referred
as “considering diagnosis”, PIMs-CD), which were
analysed and described separately. The STOPP criteria
may only be applicable when the diagnoses are known.
Therefore, whenever the completeness of patients’ clini-
cal record was considered insufficient to accurately
classify diagnoses, patients were excluded from sub-
analysis focusing on PIMs-CD.

Statistical analysis

Data was analysed in SPSS, version 21, using univariate
and bivariate descriptive statistics (Chi square, Wilcoxon
and Friedman Tests), considering a significance level of
5 %. To determine the prevalence of PIMs, the following
formula was used:

Patients presenting one ormore PIMs

Prevalence of PIMs =
v Totalnumber of patients

x 100

During data analysis one of the facilities presented a fair
amount of incomplete clinical records, although medica-
tion charts were considered exhaustive. Therefore, the
authors only used this facility to apply criteria independent
of diagnosis (PIMs-ID) and it was excluded for all
remaining analysis.

Results

All four nursing homes invited agreed to participate in the
study. From the initial 224 patients, 63 patients were
excluded following the application process of the eligibility
criteria. The final sample consisted of 161 polypharmacy
elderly with a mean age of 84.7 years (SD = 6.35;
{65-98}), where women prevailed over men (n = 111;
68.9 %). The total number of medications prescribed and
analysed in the overall sample was 1618. The mean num-
ber of medications taken by the patients in the study was
10.1 (SD = 3.89), ranging from 5 to 28. Daily number of
doses varied from 2 to 44 (M = 12.3; SD = 5.76) and
patients presented a mean of 4.1 comorbidities
(SD = 2.14).

PIMs identified by the 2012 Beers’ criteria

The application of the original Beers’ criteria identified 256
medications considered as PIMs-ID, representing 15.8 %
of the total medications being used (n = 1618). Prior to the
application of the Beers criteria considering diagnosis, 35
patients were excluded from the analysis; therefore the
analysis pertains to 126 patients and 1315 medications
when referring to PIMs-CD. In this category, this same tool
detected 145 PIMs-CD, representing 9.0 % of the medi-
cations used (n = 1315). The number of patients having
one or more PIMs was 137 and 53, respectively for PIMs-
ID and PIMs-CD, corresponding to 85.0 and 30.6 % of the
patients analysed. The majority of patients presented one or
two PIMs-ID and PIMs-CD (Table 1).

The medications most commonly found when using the
original Beers’ criteria were short-acting benzodiazepines
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Table 1 Number of patients

. . . . Patients with PIMs ID American Beers Portuguese Beers STOPP )4
with potentially inappropriate
medicines [(independent of n (%) n (%) n (%)
diagnosis (ID) and considering |
diagnosis (CD)] identified by 1 PIM 57 (41.6) 58 (59.8) NA <0.001
Beers’ (American and 2 PIMs 53 (38.7) 25 (25.8) NA
Portuguese) and STOPP criteria 3 PIMs 18 (13.1) 8 (8.2) NA
and patients with potential 4 PIMs 6 (4.4) 441 NA
prescribing omissions identified
by START criteria >5 PIMs 3(2.2) 2 2.1 NA
Total number of PIMs 256 (15.8) 158 (9.8) NA
Total number of patients with PIMs 137 (85.0) 97 (60.3) NA
Patients with PIMs CD American Beers Portuguese Beers STOPP )4
1 PIM 16 (30.2) 10 (41.7) 29 (30.5) <0.001>
2 PIMs 16 (30.2) 9 (26.5) 35 (36.8)
3 PIMs 6 (11.3) 2 (5.9) 19 (20.0)
4 PIMs 7 (13.2) 0 (0.0 6 (6.3)
>5 PIMs 8 (15.1) 0 (0.0) 6 (6.3)
Total number of PIMs 145 (9.0) 34 (2.6) 214 (16.3)
Total number of patients with PIMs 53 (30.6) 21 (16.7) 95 (75.4)
Patients with PPOs START
n (%)
1 PPO 31 (57.4)
2 PPOs 13 (24.1)
3 PPOs 8 (14.8)
4 PPOs 1.(1.9)
5 PPOs 1(1.9)
Total number of PPOs 90 (6.8)
Total number of patients with 54 (42.9)

PPOs

NA Not applicable
! Wilcoxon test
2 Friedman test

in high dosages, long-acting benzodiazepines, and anti-
psychotics independent of diagnosis. When applying
Beers’ criteria while considering the patient diagnosis,
medication potentially leading to patient falls or injuries
were the most commonly found, immediately followed by
those potentially aggravating cognitive impairment
(Table 2). In short, medication acting on the central ner-
vous system (CNS) were responsible for the majority of
PIMs found in both cases.

PIMs identified by the Portuguese version
of the Beers’ criteria

Application of the Portuguese version of the Beers’ criteria
to the same sample identified a considerably smaller
number of PIMs. Among the 1618 medications analysed,
158 were PIMs-ID (9.8 %) and only 34 PIMs-CD (2.6 %).
As with the original tool, the vast majority of patients
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presented only one or two PIMs (Table 1). The most
commonly found PIMs-ID were short-acting benzodi-
azepines, laxatives, muscle relaxants and first generation
anti-histaminic medications. However, when considering
the diagnosis, results were more in-line with those found in
the original version, with the majority of problems result-
ing from the use of medication acting on the CNS as well
as medication inappropriate for depressed patients
(Table 2).

PIMs identified by STOPP criteria

The STOPP criteria does not consider the inappropriateness
of medications independent of diagnosis. Therefore, the
results found using this tool can only be compared to those
“considering diagnosis” of both versions of Beer’s criteria.
The STOPP criteria led to the identification of 214 PIMs
among the medications analysed (16.3 %), which was
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considerably higher than those found by the other tools.
Three quarters of patients had one or more PIMs according
to these criteria (n = 95; 75.4 %). Again, most patients
presented either one or two PIMs (Table 1). The most
commonly found PIMs that accounted for 45.8 % of the
total PIM, were duplicate pharmacotherapeutic classes
where antidepressants, benzodiazepines and laxatives
played an important part. A notable proportion of PIMs
(18.7 %) were also attributable to medications targeting the
central nervous system and psychotropic medications fol-
lowed by those that adversely affected the stability or
mobility of the patients and cardiovascular system medi-
cations (Table 3).

When comparing the median number of PIMs using the
three different tools, we found a significant difference in
their ability of detection (p < 0.001). This finding included
the independent of diagnosis tools (i.e., comparing the two
versions of Beers criteria) and the considering diagnosis
tools, (i.e., comparing the three tools—Table 1).

Potential prescribing omissions identified by START
criteria

The application of the START criteria allowed the identi-
fication of 90 PPOs, corresponding to 6.8 % of medications
analysed. These PPOs occurred in 54 patients representing

42.9 % of the analysed sample. The majority of the sample
presented only one PPO (57.4 %) (Table 1).

The more common prescribing omissions were detected
in the endocrine system medications (n = 32; 35.6 %),
attributed to the absence of antiplatelet therapy, followed
by the absence of statin therapy. Omissions in the muscu-
loskeletal system medications were also common (n = 22;
24.4 %), attributed to the absence of bisphosphonates,
calcium and vitamin D. The third most common prescrib-
ing omission derived from the cardiovascular system, again
with the absence of statin therapy playing an important role
(Table 3).

Discussion

The main findings of the study indicate that among
polypharmacy elderly a notable proportion of potentially
inappropriate medications are used. According to the
screening tools used, the prevalence of PIMs varies sig-
nificantly. Analysing medications independently of medi-
cal diagnosis and the updated Beers criteria resulted in
significantly more PIMs detected in comparison with the
Portuguese adaptation of a former version of this tool.
Previous research has identified the 2012 Beers criteria as
the tool resulting in the detection of more PIMs, which is

Table 2 Top 5 most commonly

identified PIM independent of American version (ID) n (%) Portuguese version (ID) n (%)
diagnosis (I,D) an Top 3 most Alprazolam 2 mg 29 (11.3) Bromazepam 25 (15.8)
commonly identified PIM .
considering diagnosis (CD) Bromazepam 28 (10.9) Bisacodyl 22 (13.9)
using both versions of the Beers Quetiapine 27 (10.6) Sennosides 16 (10.1)
criteria Melperone 19 (7.4) Diazepam 10 (6.3)
Lorazepam 3 mg 13 (5.1) Hydroxyzine 8 (.1
Thiocolchicoside 8 (.1
American version (CD) n (%) Portuguese version (CD) n (%)
Syncope or falls 61 (42.1 %) Depression 9 (26.5 %)
Quetiapine 9 Bromazepam 4
Sertraline 7 Alprazolam 2
Alprazolam 6 Lorazepam 2
Lorazepam 6 Flurazepam 1
Cognitive impairment 58 (40.0 %) Syncope or falls 12 (35.3 %)
Quetiapine 13 Alprazolam 5
Ciamemazine 7 Bromazepam 3
Alprazolam 7 Anmitriptyline 2
Melperone 4
Constipation 16 (11.0 %) Cognitive impairment 4(11.8 %)
Quetiapine 6 Hydroxyzine 3
Hydroxyzine 3 Thiocolchicoside 1
Clozapine 2

@ Springer



1108

Int J Clin Pharm (2016) 38:1103-1111

consistent with our results [23]. However, assuming the
Portuguese version to be more valid to the sample under
analysis, the findings that over 60.0 % of patients had one
or more PIMs among their daily medication is worrisome.
These values were two times higher than those previously
reported in Portugal, albeit in the outpatient setting [24].

When considering diagnosis, the STOPP criteria resul-
ted in the identification of an even higher number of PIMs,
as previously reported [4, 25]. The difference detected
between tools led us to confirm our hypothesis and con-
clude that the tool does in fact matter.

It is important to define prevalence when such studies
are undertaken because this concept may be interpreted
differently, resulting in enormous differences in the
literature. In the present study, the prevalence was esti-
mated when considering patients with one or more PIMs as
the unit of analysis. However, if one considers medications
as the unit of analysis, this should be labelled a proportion
and not prevalence, although it has been referred to as a
prevalence at the drug level [25]. Using the estimate of the
2012 Beers criteria, the present study identified PIMs in
85.0 % of patients. However, the proportion of medications
considered as PIMs in the sample of medications analysed
was 15.8 %. Likewise, using the STOPP criteria, the pro-
portion of medication identified as PIMs was 16.3 % which
is similar to the previous reports where the authors have
made a distinction of concepts [25]. The lowest proportion
was detected when applying the Portuguese version of the
Beers criteria (2.6 %), with which no comparisons were
possible since there are no previous studies using this tool.

In general, the proportions of PIMs reported in this study
are higher than expected, regardless of the screening tool
used. This finding led us to discard our hypothesis that we
would find results similar to previous studies.

While many studies focus on the detection of PIMs
reporting their prevalence, perhaps more important is the
detailed information that will enable clinicians to imple-
ment a quality control regimen for their prescribing pattern
adopted for this particular group of vulnerable patients. The
inclusion of the START criteria in this study was deter-
minant to achieve this goal. In fact, analysing all screening
tools used, it is apparent that the prescribing pattern is
consistent with national periodical reports issued by the
Health Ministry. In fact, the Portuguese population has
been described as needing to increase lipid lowering
medications to prevent cardiovascular disease, a major
cause of morbidity and mortality in Portugal [26]. Such has
been verified in the present study, where the START cri-
teria predominantly identified low cardiovascular risk
prevention, characterised by the missing statin and anti-
platelet therapy. Another important group missing in this
particular tool was the musculoskeletal system medica-
tions. The bisphosphonates consumption in the overall
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Table 3 Top 5 most commonly found PIMs identified by STOPP and
PPOs identified using START criteria

Potentially inappropriate medication (STOPP criteria) n (%)
Duplicate drug classes 98 (45.8 %)
Antidepressants 22
Benzodiazepines 15
Laxatives 11
Central nervous system and psychotropic drugs 40 (18.7 %)
Diazepam; Hydroxyzine 8
Quetiapine 6
Drugs that adversely affect fallers 29 (13.6 %)
Quetiapine 8
Alprazolam 6
Bromazepam 4
Cardiovascular system 24 (11.2 %)
Furosemide 11
Aspirin 8
Musculoskeletal system 17 (7.9 %)
Diclofenac; Celecoxib 4
Potential prescribing omissions (START criteria) n (%)
Endocrine system 32 (35.6 %)
Antiplatelet therapy in diabetes mellitus with co- 12

existing major cardiovascular risk factors

(hypertension, hypercholesterolemia, smoking

history)
Statin therapy in diabetes mellitus if coexisting 9

major cardiovascular risk factors are present
Musculoskeletal system 22 (24.4 %)
Bisphosphonates in patients taking maintenance 9

corticosteroid therapy
Calcium and vitamin D supplement in patients with 8

known osteoporosis (previous fragility fracture,

acquired dorsal kyphosis)
Modifiers of the evolution of active moderate to 5

severe rheumatism disease, for longer periods than

12 weeks
Cardiovascular system 21 (23.3 %)
Statin therapy with a documented history of 9

coronary, cerebral or peripheral vascular disease,

where the patient’s functional status remains

independent for activities of daily living and life

expectancy is > 5 years
Antihypertensive therapy where systolic blood 5

pressure consistently > 160 mmHg
Central nervous system 9(10.0 %)
Antidepressant drug in the presence of moderate to 6

severe depressive symptoms lasting at least

3 months

Portuguese population has been increasing, unlike calcium
and vitamin D supplements, which per se has not led to a
decrease in hip fractures [27]. Conversely, CNS medicines,
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namely benzodiazepines and medications that adversely
affect the fallers, were among the top 5 PIMs, having
potential consequences on the frail elderly. Another
aggravating factor was the detection of duplicate drug
classes at the top of the list, which was mainly represented
by benzodiazepines and antidepressants. The average
consumption of these two drug classes in Portugal is higher
than in most European countries [28].

The choice of the screening tool does matter

Our results clearly show that, depending on the tool cho-
sen, the proportion of PIMs detected vary widely. [4] The
main reasons are that the rational for tool development may
differ and the years they were issued may also vary. As
such, the Portuguese Beers criteria considers laxatives as a
PIM, a class not considered in the other screening tools,
whereas the American Beers criteria, considers antipsy-
chotics as a PIM, a class considered in STOPP but not in
the Portuguese Beers criteria. Additionally, the STOPP
criteria considers additional classes not based on systems,
such as “duplication of therapy” or “medication that
adversely affect people that are prone to falling”. This
criteria may be seen as relevant when considering the case
of less developed countries, where essentially administra-
tive errors are not prevented by the use of online pre-
scribing or other alternative safety measures, leading to
undetected duplications, which is probably the reason why
our results are so high using STOPP. However, the use of
these categories also leads to categories not mutually
exclusive, which results in the same mistake being quan-
tified twice, an incorrect procedure in our view.

The original Beers criteria emerged from a need to
improve patient care, particularly in nursing homes. This
tool has later been used in the context of professional
development [29], and has also been adapted to become
part of the quality indicators for assessing nursing homes
[30]. The National Committee for Quality Assurance then
adapted the concept of PIM into high-risk medications so
that it could become part of HEDIS (Healthcare Effec-
tiveness Data and Information Set), used to measure per-
formance and quality of care. In Portugal, as in many other
countries, continuity of patient care is a concern and policy
measures such as these could be used to foster practice
improvement and ultimately result in a better and safer
quality of life for the patient.

However, an issue with all these tools is that they have
been described as valid [14, 31], but their validation
depends mostly on literature review followed by consensus
development processes and can therefore be questioned.
There seems to be some awareness of these limitations,
judging by the frequently issued updates of these screening
tools; others have opted to develop new criteria from

scratch [32, 33]. Validation is a complex process, which
involves ensuring various psychometric properties [34],
including the ability to predict real harm to the patient by
the medicine prescribed [35] and agreement with other
external measures [36]. To our knowledge, this has never
been fully achieved, perhaps because validation must fol-
low development and revisions emerge prior to the final
validation process is complete.

Strengths and weaknesses

This study is important for various reasons. The most
important is perhaps the fact that it makes a detailed com-
parison of the findings using three separate screening tools
and demonstrating that results are affected by the measure-
ment chosen, with obvious practice implications. For
instance, using the American version of Beers criteria, our
results highlight the use of antipsychotics, whereas when we
consider the Portuguese version, laxatives appear to be the
most predominant; when using STOPP/START criteria,
duplications were the most frequent, suggesting safety
measures are lacking in these facilities. Secondly, the study
was the first to test a worldwide screening tool adapted for
Portugal, making results more robust, indicating that vali-
dation of originally American or English tools should be a
prerequisite for all non-English-speaking countries engaging
in medication review. The drawback is that a Portuguese
version of STOPP/START criteria is not yet available which
has lead us to use the original version. Moreover, it includes
a target patient sample that is growing in Portugal and
indeed in many countries worldwide, where efforts should
be focused on the quality of care. We believe this work
provides an important contribution to the development of
stronger bonds between health care professionals that are
involved with elderly and their medications. This study was
also able to demonstrate the advantage of using various tools
when engaging in medication review and it became clear
that one should also consider missing medication therapy in
addition to PIMs. This enabled a global picture of the quality
of medication therapy that when applied to individual
patient care may help guide future interventions.
Nonetheless, there were some limitations in this study,
namely the inability to overcome the number of incomplete
medical records in one of the participating facilities.
However, the way the analysis was undertaken minimised
this problem, and was considered a better approach than
restricting analysis to part of the criteria, as reported
elsewhere [31]. It can be considered an ethical dilemma to
detect these PIMs and PPOs and not act in response to the
findings. Therefore, the situations and findings that were
brought to light during our data gathering that we consid-
ered clinically relevant have been reported. The drawback
was that no feedback was requested, making quantification
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of eventual changes impossible. Nonetheless, this study
was not designed to have an intervention for which the
impact ought to be measured.

Conclusion

The prevalence of PIMs in the studied sample was rela-
tively high, regardless of the tool used, but with significant
differences. The application of the Portuguese adaptation
of Beers criteria resulted in a significantly smaller pro-
portion of PIMs detected, suggesting this tool, although
more appropriate for National studies as all medications on
the list are, in fact, available on the market, the pharma-
cological reasoning behind the list may be out-of-date. Our
data also shows that using the START/STOPP criteria
enabled the detection of a significantly higher proportion of
PIMs, but more important, a more holistic approach to the
quality of prescribing to the elderly. In particular, the
pattern of prescribing to Portuguese polypharmacy elderly
highlights low levels of cardiovascular risk prevention and
abuse of psychotropic medications, suggesting there are
potential interventions to be developed for improving
rational and safe drug use that should be monitored for
quality improvement using the same tool. Clinicians’ focus
should be put on these therapeutic groups, where admin-
istrative safety issues are best detected by STOPP, abuse of
psychotropic medicines by the American Beers and pre-
ventive medications are better assessed by START.
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