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Abstract

Background Medications in which the risk of adverse events exceeds the expectations of clinical benefits are called potentially
inappropriate medications (PIMs). To identify the use of PIMs in elderly patients, the most commonly used tool are the Beers
criteria, developed for the population of the United States. Recently, a consensus panel of Argentine experts developed the
first Latin American tool, called the IFASPIAM List. Objective The present study aimed to identify PIM prescriptions in
elderly outpatients, to estimate the prevalence of PIMs, and to evaluate their possible relation with polypharmacy and gender
and age of the patients. Also, we aimed to compare the results obtained by using the Beers criteria and the IFASPIAM List.
Setting Ten community pharmacies of Rosario, Santa Fe, Argentina. Methods A cross-sectional observational study was
conducted between February and September 2015. Data were acquired from 56,952 prescriptions prescribed to 2231 patients
aged 65 years old or older. To detect the use of PIMs, we used two tools: the Beers criteria and the IFASPIAM List. Main
outcome measure The prevalence of PIM use according to the Beers criteria and the IFASPIAM List. Results The monthly
average of medications dispensed per patient was 4.35+2.18 and 42.27% of the patients presented major polypharmacy.
The prevalence of PIMs was 72.75% according to the Beers criteria and 71.13% according to the IFAsPIAM List (Kappa
coefficient k=0.72), and was significantly higher in patients with major polypharmacy, older than 75 years old, and females.
The most frequent PIMs prescribed were anxiolytics, analgesics and antipsychotics. Conclusions The IFAsPIAM List is
an effective tool to evaluate the prescription of PIMs in the elderly. The results showed a high prevalence of PIMs with a
multicausal origin and directly associated with polypharmacy. As clarified by the authors of the IFASPIAM List, the criteria
specified in the list do not substitute the clinical evaluation of each patient.
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Introduction

The rapid growth of the elderly population (i.e. individu-
als aged 65 years or older) is a worldwide phenomenon
that has triggered intense political and economic discus-
sions [1]. In Argentina, in 2010, the Argentine elderly
represented approximately 12.8% of the total population,
whereas more recent data indicate that they now represent
approximately 17.4% [2]. Elderly people are characterised
by presenting age-related functional and cognitive impair-
ment as well as many different diseases and physiologi-
cal changes, all of which modify the pharmacodynamics
and pharmacokinetics of drugs. Polypharmacy is defined
as “the administration of several drugs simultaneously or
administration of an excessive number of drugs” [3] and
no consensus has been reached regarding the number of
concomitant drugs required to achieve the designation of
polypharmacy [4]. Polypharmacy is a growing and wor-
rying phenomenon among older adults. In a recent study,
we found that 47.1% of elderly outpatients that buy their
prescribed medications in ten pharmacies, used five or
more chronic drugs [5].

Potentially inappropriate medications (PIMs) in older
people are drugs whose potential risks outweigh their
desired benefits when more effective and safe therapeutic
alternatives are available [6, 7]. Several tools have been
developed to identify the use of PIMs in elderly patients,
being the Beers criteria one of the most frequently used
[8]. The latter criteria, which have been developed in the
United States and have been updated several times, consist
of a list of drugs that should be avoided in older people.
These criteria may not necessarily need a review of the
patients’ medical records, since most of them are inde-
pendent of the diagnoses [9]. However, the Beers criteria
need to be adapted to the local situation in other countries.
Lists of PIMs adapted to regional needs have been and
are still being developed in various countries. In Europe,
several adapted lists have been published in recent years
[10-12] and, following this trend, in South America, the
Brazilian Consensus on Potentially Inappropriate Medica-
tions for the older adults was published in 2016 [13]. In
Argentina, by consensus of a panel of experts from the
country, a list of potentially inappropriate active pharma-
ceutical ingredients (APIs) for use in older adults was gen-
erated using the Delphi technique [14]. This list of explicit
criteria, called IFAsPIAM List, consists of 124 APIs and
four API groups [15], allowing a better understanding of
the site of action and the therapeutic indication for which
they were considered inappropriate.

In a previous study [16], we identified a high preva-
lence of PIMs prescribed to elderly outpatients in Argen-
tina according to the Beers criteria, as well as a high
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percentage of patients with polypharmacy [4]. However,
studies on the prevalence of PIMs estimated by using
tools developed in the local context have not yet been
conducted.

Aim of the study

We aimed to identify prescriptions for PIMs in elderly out-
patients in Argentina, to estimate the prevalence of PIMs,
and to evaluate their possible relation with polypharmacy
and gender and age of patients. Also, we aimed to compare
the results of the use of the Beers criteria and the IFASPIAM
List.

Ethics approval

The study was approved by the Bioethics Committee of the
School of Biochemical and Pharmaceutical Sciences of the
Universidad Nacional de Rosario (Res. number 6060/228).

Methods

A cross-sectional observational study was conducted
between February and September 2015. Data were acquired
from 56,952 prescribed medications in ten pharmacies, dis-
pensed to 2231 patients the Instituto Nacional de Seguri-
dad Social para Jubilados y Pensionados (INSSJP), i.e. the
National Institute of Social Services for Retirees and Pen-
sioners, the Argentine public agency specialised in the care
of the elderly aged 65 years old or older. The medications
prescribed are included in the National Vademecum [17], an
official permanently updated resource, in which all the medi-
cines are published that are currently marketed in Argen-
tina. Data recorded from each prescribed medication were:
date of dispensing, drug name, dosage, route and number of
packages dispensed, and gender and age of the patients. All
individuals with prescriptions in three or more consecutive
months were considered for the study and we verified which
medication the patient used monthly during the study [5].

The dispensed medications were coded according to
the Anatomical, Therapeutic, and Chemical (ATC-) clas-
sification version 2016 [15]. For each patient, the number
of drugs dispensed monthly and the monthly average were
determined. An average of one drug/month was considered
monopharmacy, whereas a mean average of two to four
drugs was considered minor polypharmacy, and a mean
average of five or more drugs was considered major polyp-
harmacy, according to the levels defined by Bjerrum et al.
[4].

To detect the use of PIMs, we used two tools: the Beers
criteria corresponding to the review published in 2015 [18]
and the IFASPIAM List [14]. Both tools contain a list of
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medications that should be avoided or administered with
caution regardless of the diagnosis or clinical condition of
the patient. For the Beers criteria, we considered drugs not
recommended for use in the elderly, with high and moderate
quality of evidence and independence of diagnosis. We made
a table, listing all Beers criteria used in this study, including
modifications we made in order to adapt it to our data (see
electronic supplement). Insulin was not considered; periph-
eral alpha-1 blockers were recommended to avoid in dosage
>4 mg/d; digoxin in dosage >0.125 mg/d; antipsychotics
first- and second-generation and non-cyclooxygenase-selec-
tive chronically used, and proton-pump inhibitors when used
for > 8 week.

Each prescribed medicine was classified as PIM or not-
PIM according to both tools. Then, each patient was classi-
fied as PIM user or PIM nonuser, according to whether he/
she used at least one PIM according to the Beers criteria
and/or the IFAsPIAM List. The concordance between both
tools in the classification of prescribed medications and
patients was measured by calculating Cohen’s Kappa coef-
ficient. This coefficient measures the agreement between two
evaluators that classify each of the N elements in C mutually
exclusive categories. In our case, each tool is considered an
evaluator, each prescribed medication or each patient is an
item and each of them is classified as PIM or non-PIM. We
considered a good agreement if Cohen’s Kappa coefficient
was between 0.60 and 0.80.

The characteristics of patients and the medicine use were
summarized by means of descriptive statistics. Quantitative
variables were reported as means + SDs, and categorical
variables as proportions (%).

Pearson’s Chi square test was used to analyse the pos-
sible relation between the use of PIMs and gender, age
(65-74 years old—75 years old and older), and level of
polypharmacy of the patients. If the association was statis-
tically significant (p < 0.05), logistic regression was used to
determine the odds ratio (OR) and confidence interval (95%
CI). Statistical analysis was performed using Minitab v.17.

Results

The results showed that 1480 out of the 2231 patients
(66.34%) were women. The age range was 65-101, with an
average of 76.18 +£7.31 years; 47.1% of these patients were
between 65 and 74, and the remaining 52.9% were 75 years
old or older.

One to fifteen drugs per patient were dispensed monthly,
with an average of 4.35+2.18 medicines. About 6.2% of
the patients had monopharmacy, 51.6% had minor polyp-
harmacy, and 42.3% had major polypharmacy.

Figure 1 shows the distribution of patients accord-
ing to their age and level of polypharmacy. A statistically
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Fig. 1 Distribution of patients according to their age and level of
polypharmacy

significant association was found between the level of poly-
pharmacy and the age of the patients (p =0.007), with a
higher percentage of individuals with major polyphar-
macy observed among those aged 75 years old and older
(<75 years old: 39.39% vs. 75 years old or more: 44.83%).

The relationship between polypharmacy and the gender
of the patients was also significant (p =0.008). The preva-
lence of major polypharmacy was higher in women (females:
43.85% vs. males: 39.15%).

Both the use of the Beers criteria and the IFAsPIAM List
disclosed a high prevalence of PIMs. According to the Beers
criteria, 1623 patients (72.75%) received at least one PIM in
the study period, whereas according to the IFASPIAM List,
1587 individuals (71.13%) used some PIM. The concordance
between the classification of patients based on both methods
was good (k=0.72).

When the Beers criteria were used, 11,626 (20.41%) pre-
scribed medications were classified as PIMs, whereas when
the IFASPIAM List was used, 9295 prescribed medications
(16.32%) were classified as PIMs. The agreement between
the classification of the prescribed medications based on
both methods was good (k=0.65).

Table 1 shows the five pharmacological groups most
frequently prescribed and the three APIs considered PIMs
most frequently dispensed for each group, according to the
use of the Beers criteria and the IFASPIAM List. It can be
observed that pharmacological groups most frequently pre-
scribed found with both criteria were similar. Anxiolytics,
non-steroidal anti-inflammatory drugs (NSAIDs), cardiovas-
cular agents and antipsychotics were among the five pharma-
cological groups with the highest frequency of prescription
detected by both methods. The remaining pharmacological
group was the proton-pump inhibitors according to the Beers
criteria and psychostimulants according to the IFAsPIAM
List. According to the Beers criteria, 46.03% of patients
used anxiolytics considered PIMs, 29.67% used proton-
pump inhibitors considered PIMs and 22.37% used NSAIDs
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Table 1 Most prescribed PIMs by ATc code-group

Beers criteria

Pharmacological group (ATC code)—
active pharmaceutical ingredient

Prescriptions n (%)

IFAsSPIAM List

Pharmacological group (ATC code)—active
pharmaceutical ingredient

Prescriptions n (%)

Anxiolytics (NO5B) 4374 (7.68)
Alprazolam 2107 (3.70)
Clonazepam 1658 (2.91)
Lorazepam 527 (0.93)

Proton-pump inhibitors (A02BC) 2926 (5.14)
Pantoprazole 1236 (2.17)
Omeprazole 1019 (1.79)
Esomeprazole 330 (0.58)

NSAIDs (MO1A) 1715 (3.01)
Diclofenac 814 (1.43)
Meloxicam 548 (0.96)
Ibuprofen 224 (0.39)

Antipsychotics (NO5A) 854 (1.50)
Quetiapine 434 (0.76)
Risperidone 245 (0.43)
Levomepromazine 87 (0.15)

Cardiovascular system (C) 600 (1.05)
Amiodarone 213 (0.37)
Nifedipine 139 (0.24)
Digoxin 108 (0.19)

Anxiolytics (NO5B) 4627 (8.12)
Alprazolam 2107 (3.70)
Clonazepam 1658 (2.91)
Lorazepam 527 (0.93)

NSAIDs (MO1A) 1570 (2.76)
Diclofenac 814 (1.43)
Meloxicam 548 (0.96)
Etoricoxib 144 (0.25)

Cardiovascular system (C) 743 (1.30)
Amiodarone 213 (0.37)
Nifedipine 139 (0.24)
Digoxin 108 (0.19)

Antipsychotics (NO5A) 394 (0.69)
Risperidone 245 (0.43)
Levomepromazine 87 (0.15)
Olanzapine 25 (0.04)

Psychostimulants and nootropics (NO6B) 279 (0.49)
Citicoline 208 (0.37)
Idebenone 71 (0.12)

NSAIDs non-steroidal anti-inflammatory drugs, ATC code anatomic therapeutic chemical code

considered PIMs. According to the IFAsPIAM List, 48.63%
of the patients used anxiolytics considered PIMs, 20.22%
used NSAIDs considered PIMs, and 7.80% used PIMs that
act on the cardiovascular system.

Of all prescriptions analysed, we determined which APIs
were considered PIMs by only one of the two tools here used
(PIM for Beers and not for IFASPIAM List or vice versa).
Beers criteria consider proton-pump inhibitors, ibuprofen
and naproxen as PIMs whereas the IFAsPIAM List does
not. Indeed, 2926 prescriptions of proton-pump inhibitors,
224 of ibuprofen and 73 of naproxen were identified as PIMs
using the Beers criteria but not by using the IFASPTAM
List. Another important difference is that the IFAsPIAM
List considers opioids as PIMs, while the Beers criteria do
not. There were 258 prescriptions of tramadol and 12 of
buprenorphine, which are drugs that the Beers criteria do
not consider as PIMs. In addition, the two criteria showed
no agreement regarding paroxetine and fluoxetine, as well
as regarding domperidone and cyclooxygenase 2 inhibitors
(coxib). Finally, it is important to highlight that APIs with
low therapeutic utility, such as citicoline and idebenone,
were identified only through the use of the IFASPIAM List.

Table 2 presents the characteristics of the patients accord-
ing to whether they received at least one prescription of
PIMs, considering each of the two tools used to identify
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them. Through the bivariate analysis, a statistically signifi-
cant association was identified between the use of PIMs and
the patient’s age and gender and polypharmacy (Chi square
test, p <0.05 in all cases).

Subsequently, a multivariate logistic regression analysis
was performed to determine the effect of the patients’ char-
acteristics on the possibility of receiving PIM prescriptions.

According to the classification made by the Beers criteria,
the possibility of receiving PIMs was 1.63 times higher for
women than for men (OR 1.63, 95% CI 1.33-2.00). Patients
with major polypharmacy had a 3.42 times higher possi-
bility of receiving PIMs than patients with minor polyp-
harmacy (OR 3.42, 95% CI 2.73-4.29) and 13.77 times
higher than patients with monopharmacy (OR 13.77, 95%
CI 9.17-20.70). The association between PIM use and age
was not statistically significant in the presence of the other
variables.

According to the classification made by the IFAs-
PIAM List, the possibility of receiving PIMs was 1.72
times higher for women than for men (OR 1.72, 95% CI
1.41-2.09). Patients with major polypharmacy had a 2.79
times higher possibility of receiving PIMs than patients with
minor polypharmacy (OR 2.79, 95% CI 2.26-3.46) and 9.23
times higher than patients with monopharmacy (OR 9.23,
95% CI 6.22-13.70). The possibility of receiving PIMs was
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Table 2 Patients’ characteristics
according to potentially

Characteristics

Beers criteria

IFASPIAM List

inappropriate medication (PIM) PIM users

PIM non-users PIM users PIM non-users

use and the tool used to identify

them n 1623 (72.75%) 608 (27.25%) 1587 (71.13%) 644 (28.87%)
Age
65-74 741 (45.65%) 310 (50.99%) 706 (44.49%) 345 (53.57%)
>75 882 (54.35%)* 298 (49.01%) 881 (55.51%)* 299 (46.43%)
% Female 1131 (69.69%)* 349 (57.40%) 1114 (70.19%)* 366 (56.83%)
Monthly mean num-
ber of drugs
2-4 759 (46.77%) 391 (64.31%) 747 (47.07%) 403 (62.58%)
>5 820 (50.52%)* 123 (20.23%) 792 (49.91%)* 151 (23.45%)

*Chi square test, PIM users versus PIM non-users: p <0.05

1.35 times higher for patients aged 75 years old or older,
than for patients aged 65-74 (OR 1.35,95% CI 1.16-1.64).

Discussion

This is the first study into PIMs that uses criteria agreed
by Argentine experts and adapted to the local context, (the
IFASPIAM List). The prevalence of PIMs was found to
be high, and similar according to both the Beers criteria
(72.75%) and the IFASPIAM List (71.13%). This prevalence
was higher than that reported by other authors, who found
a prevalence of PIM between 32% and 46% [1, 19-21],
but similar to the results obtained by a study on the use of
medications by institutionalized elderly patients in Argentina
(80%) [22].

The high prevalence found may be due in part to the fre-
quent precribing of benzodiazepines. Benzodiazepines are
an essential pharmacological group in PIM detection strate-
gies [23] and the higher prevalence observed in our study
could be due to the overuse of alprazolam and clonazepam
in our country [22, 24]. A high proportion of falls in older
adults are related to the use of benzodiazepines, and the use
of alprazolam in the 30 days before the fall has been found
to significantly increase the likelihood of suffering a fall
and to have a clinically relevant impact on the occurrence
of these events [25].

Another group of interest in the elderly is NSAIDs. The
prevalence of PIMs associated with these drugs is similar
for the Beers criteria and the IFASPIAM List (between 20
and 22%). A study conducted in outpatients of the Austral
Hospital of Buenos Aires, Argentina, using the Beers cri-
teria found a prevalence for the use of NSAIDs similar to
ours [22].

One of the main differences found between the two tools
used to identify the prescription of PIMs was that proton-
pump inhibitors are not included in the IFAsPIAM List
but were added to the 2015 version of the Beers criteria.

Although the use of these drugs for more than 8 weeks has
been associated with an increase in the risk of infections by
Clostridium difficile, a reduction in the bone mineral density
and an increase in the propensity to fractures, there is still no
consensus regarding this association [21, 26].

It is important to note that, sometimes, pain in the elderly
is not treated by drugs of the first step of the World Health
Organization analgesic ladder [27] and that opioids are usu-
ally used in the treatment of moderate-severe pain and neu-
ropathic pain. However, there is no clear evidence that they
can be used safely in the elderly. Tramadol, for example, is
not included in the Beers criteria but is considered a PIM in
the IFASPIAM List, the EU (7)-PIM list and the Brazilian
list, but only in cases where the patient has chronic constipa-
tion [12, 13]. These differences show that these lists should
be revised and permanently updated because new drugs are
coming on the the market while others are withdrawn, and
because future publications could provide new information
about the safety of available drugs and clinical implications
of their use in the elderly. Another aspect to consider is that
the level of evidence used in the creation of lists of PIMs
using the Delphi technique is generally based on published
randomised and controlled trials; however, older people have
low enrolment in clinical trials [28].

An interesting finding when using the IFASPIAM List
was that it identified drugs whose therapeutic efficacy has
not been proven, such as idebenone and citicoline. In the
United States, these substances are marketed only as a
dietary supplement because there is not enough evidence
to rate their effectiveness in Alzheimer’s disease or other
types of dementia. In some European countries, idebenone
is used only to treat visual impairment in adults and ado-
lescents with Leber’s hereditary optic neuropathy [29, 30].
But in Argentina, idebenone and citicoline are classified
as nootropic drugs (NO6B ATC classification) and mar-
keted as medicines for the treatment of mild and moder-
ate cognitive disorders in patients with dementia. Many
authors consider the use of these drugs as an indicator of
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low prescribing quality and that these drugs contribute to
polypharmacy and generate unjustified expenses for both
the patient and the health system [31].

The advantages of using local criteria for the identifica-
tion of PIMs include the possibility of detecting specific
for pharmaceutical formulations marketed in Argentina as
PIMs, that other countries have withdrawn from the market.
Such is for instance the case with domperidone, with 227
prescriptions recorded in this study. In the United States,
domperidone has been removed from the market because
it increases the risk of ventricular arrhythmia and sudden
cardiac death [32].

The identification of factors associated with PIM use is
essential to prioritize actions that can optimize prescribing,
as well as to design, develop and implement effective health
practices aimed at promoting the safe use of medicines in
the elderly. A statistically significant association was found
between polypharmacy and PIM use, a fact that has also
been described by other authors [19, 33, 34]. Some authors
claim that the concomitant use of more than four drugs sig-
nificantly increases the risk of underuse of some drugs, the
use of PIMs and the adverse reactions associated with drugs
[35, 36].

This study has some limitations, such as: (1) the fact that
register-based studies can only report drug prescription and
delivery patterns, and merely assume that these adequately
reflect the actual use of drugs by patients (given that adher-
ence to treatments may vary); (2) that the lack of information
on drugs used in selfmedication may have led to an underes-
timation of the frequency of PIM use, since this is a frequent
practice among older adults [37]; and (3) that we had no
information about the clinical conditions associated with the
use of PIMs. Despite these limitations, this is the first study
that evaluates inappropriate medication by comparing a local
tool such as the IFAsPIAM List with the Beers Criteria and
the results may be useful to reconsider the prescription of
certain drugs in elderly patients [38].

Conclusions

Argentina currently has a list of explicit criteria for the iden-
tification of medications (the IFAsSPIAM List) that, could
be inappropriate in older adults, due to their unfavourable
benefit-risk profile. The results from this study show that
the IFASPIAM List is an effective tool to evaluate the pre-
scription of PIMs in the elderly. The IFAsPIAM List was
compared with the internationally used Beers criteria. The
results showed a high prevalence of PIMs with a multi-
causal origin and directly associated with polypharmacy. But
as stressed by the authors of the IFAsPIAM List, the criteria
specified in the list do not substitute the clinical evaluation
of each patient.
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