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Use of potentially inappropriate medications in institutionalized 
elderly: prevalence and associated factors 

Abstract  This study aimed to verify the preva-
lence of the use of Potentially Inappropriate Me-
dications (PIM) for elderly living in Long-Term 
Care Institutions for the Elderly (LTCIE), as well 
as the types of medications and their associated 
factors. This is a cross-sectional study carried out 
in 10 LTCIEs in the city of Natal in the period Oc-
tober-December 2013. Potentially inappropriate 
medications were classified according to the 2015 
American Geriatric Society Beers Criteria for Po-
tentially Inappropriate Medication Use in Older 
Adults - 2015. Sociodemographic, LTCIE-related 
and health-related variables were considered. 
Univariate and multivariate analyses were per-
formed between the primary variable (PIM use) 
and the independent variables using Poisson re-
gression. The sample consisted of 321 older people, 
of whom 304 used medications. The prevalence 
of PIM use was 54.6% (95% CI: 48.9-60.2) and 
was associated with polypharmacy and dementia 
in the final model. The most common PIMs were 
antipsychotics and benzodiazepines. The study re-
vealed a high prevalence of PIM use among the el-
derly of the LTCIEs, evidencing the need to adopt 
indicators on the use of these drugs and the im-
plementation of strategies that make drug therapy 
safer and more adequate for older adults. 
Key words  Elderly, Long-term care institutions 
for the elderly, Inadequate prescription, List of Po-
tentially Inappropriate Medications
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Introduction

The population aging process is a global phe-
nomenon and is associated with many challenges 
concerning public health policies1,2. While ag-
ing is not a synonym for dependence, increased 
longevity is often associated with an increased 
number of chronic diseases, physical, cognitive 
and mental disabilities, as well as drug consump-
tion3,4. The greater use of drugs by the elderly 
increases the risk of adverse health outcomes, 
such as adverse drug reactions, drug interactions, 
non-adherence to therapy, functional decline 
and geriatric syndromes5-7. Elderly patients are 
more susceptible to adverse events due to age-re-
lated physiological changes that may influence 
the pharmacokinetics and pharmacodynamics 
of medicines, with particular reference to hepatic 
elimination and renal excretion. Consequently, 
such changes will affect the choice, dose and fre-
quency of drug administration4,6,7.

The risk-benefit ratio of each drug should 
be considered to minimize the occurrence of ad-
verse drug reactions in the elderly. Thus, certain 
drugs are classified as potentially inappropriate 
for use in the elderly, when the risk of causing 
adverse events exceeds the benefit expected for 
the patient or when a safer, better tolerated or 
more effective alternative is available8-10. Lists of 
Potentially Inappropriate Medications (PIM) for 
the elderly have been developed and published 
to facilitate the adaptation of the drug therapy 
to the elderly and to help health professionals 
prescribe drugs more safely. Beers and collabo-
rators pioneered the development of this system-
atic cataloging of PIMs. Since then, this criterion 
has been one of the most widely used specific 
methods for assessing PIM use and was revised 
in 1997, 2003, 2012, and the most current version 
was published in 2015 by the American Geriatric 
Society (AGS) - AGS/Beers 20159,10.

Studies indicate that the use of PIMs is asso-
ciated with an increased risk of falls, fractures, 
hospitalizations and mortality in the elderly5,6,8,11. 
Due to such adverse events and the adverse ef-
fects on quality of life, the use of PIM can be con-
sidered a public health problem, also impacting 
higher health costs12,13.

Individuals living in Long-Term Care In-
stitutions for the Elderly (LTCIE) have a higher 
morbidity burden, use more drugs than com-
munity-dwelling elderly and are therefore more 
susceptible to the use of PIMs and adverse drug 
events14-16. A systematic review has estimated that 
43% of older adults living in asylum institutions 

are exposed to PIMs17 but estimates of PIM preva-
lence in LTCIEs vary widely because many factors 
influence PIM use, such as individual variability 
(morbidity of residents, prescription habits) and 
the differences in the specific regulations of each 
region or country (organization and structure of 
LTCIE, experience and team composition)18.

Some studies that aimed to measure the 
prevalence of PIMs were performed in Brazilian 
South and Southeast regions. However, most of 
them included only community-dwelling elder-
ly and used pre-2015 versions of the AGS/Beers 
criteria19-24. The investigations conducted at the 
LTCIE included only non-profit institutions, less 
than 300 seniors and used the previous version of 
the 2015 AGS/Beers criteria25-27. 

Based on these findings and the understand-
ing that avoiding PIM is a relevant, simple and 
effective strategy to improve patient quality and 
safety9,28,29, it is essential to determine the size, na-
ture and relevance of the use of PIMs in Brazilian 
institutions. Given this context, this study aimed 
to verify the prevalence of PIMs for seniors living 
in LTCIEs adopting the 2015 AGS/Beers Criteria, 
the types of medications and to check the associ-
ated factors.

Methods

This cross-sectional study was conducted be-
tween October and December of 2013 in LTCIEs 
registered under the health surveillance of the 
city of Natal, Rio Grande do Norte (RN), Bra-
zil. The study population included all subjects 
residing in LTCIEs who were 60 years of age or 
older who agreed to participate in the study. In-
dividuals who were not at the LTCIE at the time 
of the study due to hospitalization or who were 
terminally ill were excluded from the investiga-
tion. The age of 60 years was adopted, in line with 
the WHO recommendation that, for developing 
countries, individuals older than 60 should be 
considered as elderly30.

The information was retrieved from the med-
ical records of the elderly and complemented by 
interviews with the LTCIE health professionals’ 
teams. Elderly caregivers were responsible for 
answering questions about functional capacity 
and falls. A structured questionnaire tested be-
fore the investigation was used for interviews. 
The collection was carried out by postgraduate 
and undergraduate students strictly trained and 
supervised by the research team. The primary 
variable of this study was the prescription of one 
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or more PIMs according to the 2015 AGS/Beers 
criteria9. Initially, each medication was evaluat-
ed for inclusion among those in the list of PIMs 
that should be avoided by most of the elderly, PIMs 
that should be avoided by the elderly with specific 
diseases or clinical syndromes and a list with clin-
ically significant potential drug-drug interactions 
between drugs without anti-infective activity that 
should be avoided in the elderly. The inclusion 
of the drug in one or more of the above criteria 
characterizes it as PIM.

Beers’ criteria are specific tools, widely used 
for the identification of PIMs in elderly patients. 
The American Society of Geriatrics updated the 
“Beers Criteria for Potentially Inappropriate 
Medication Use in Older Adults” in 2015 (AGS/
Beers 2015)9. The update was carried out from 
an extensive literature review, respecting the 
principles of evidence-based medicine, and was 
elaborated by a panel of specialists consisting of 
physicians, pharmacists and representatives of 
international organizations9,10,31. The indepen-
dent variables used in the analysis were classified 
into three groups:

- Sociodemographic: age, gender, level of 
schooling, number of children and use of private 
health insurance.

- Related to the institution: type of LTCIE 
(private for-profit or non-profit), the number of 
residents per caregiver and length of residence at 
LTCIE.

- Clinical and health status: occurrence of 
chronic conditions, number of chronic condi-
tions, depressive symptoms, cognitive status, 
functional independence and mobility, the oc-
currence of falls and fractures in the 30 days be-
fore data collection, nutritional status, urinary 
and fecal incontinence, use of medications, poly-
pharmacy and medications used.

Information on chronic diseases was obtained 
from the medical records of the elderly, consider-
ing the following conditions: hypertension, di-
abetes, CVA, dementias (including Alzheimer’s 
disease), Parkinson’s disease, osteoporosis, renal 
failure, cardiovascular disease, rheumatic dis-
ease, mental illness and dyslipidemia. Depressive 
symptoms were assessed by the Geriatric Depres-
sion Scale (GDS-15)32. The cognitive state was 
verified by the Pfeiffer’s Short Portable Mental 
Status Questionnaire, which evaluates short and 
long-term memory, orientation, information on 
daily activities and mathematical ability (intact 
mental function, mild, moderate and severe cog-
nitive impairment)33. The Barthel index was used 
to evaluate the functionality (independence, and 

mild, moderate, severe and total dependence)34. 
The evaluation of urinary incontinence (UI) 
or fecal incontinence was performed based on 
Section H, version 2012, of the Minimum Data 
Set 3.0 instrument, considering the definition of 
UI recommended and indicated by the Interna-
tional Continence Society (ICS) in 2002, which 
defined it as any involuntary loss of urine35. For 
nutritional evaluation, previously trained and 
calibrated nutritionist researchers performed the 
Mini Nutritional Assessment (MNA), which fa-
cilitates the classification of the elderly into three 
distinct groups: individuals with adequate nu-
tritional status, at risk of malnutrition and with 
malnutrition36. The drugs recorded and adminis-
tered daily were characterized as to the therapeu-
tic class. We considered polypharmacy and exces-
sive polypharmacy as the concomitant use of five 
or more and ten or more drugs, respectively37.

The descriptive analysis of the data includ-
ed the calculation of absolute and relative fre-
quencies and the means and standard deviation 
(SD). The univariate and multivariate analyses 
were based on the prevalence and respective 95% 
confidence intervals, estimated by the Poisson 
Regression model with robust variance. Poisson 
Regression analysis included any variables with 
p values less than 0.20 in the univariate analysis. 
A significance level of p < 0.05 was the criterion 
adopted to identify variables independently asso-
ciated with the use of PIMs in the multivariate 
model.

This study is part of the research project 
“Human aging and health: the reality of insti-
tutionalized elderly in the city of Natal (RN)”, 
approved by the Research Ethics Committee of 
the Federal University of Rio Grande do Norte. 
The informed consent form was signed by the 
resident or legal guardian, the caregiver and the 
LTCIE’s director, following the assumptions set 
out in the Declaration of Helsinki.

Results

Ten (71.4%) of the 14 LTCIEs registered under 
the health surveillance of the city of Natal (RN) 
participated in the investigation. Four (28.6%) 
LTCIEs refused to participate in the study. Of the 
ten participating LTCIEs, five were philanthropic 
institutions and five were private for-profit in-
stitutions. Of the total residents of participating 
LTCIEs, eight (2.4%) were excluded from the 
study; six (1.8%) because they were hospitalized 
during the collection period, one (0.3%) due to 
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terminal illness and one was under 60 years of 
age. The final sample consisted of 321 individu-
als aged between 60 and 107 years, and most of 
them were female. A total of 204 (63.8%) elderly 
individuals resided in non-profit private LTCIEs 
and 118 (37%) used private health plan. Regard-
ing the health status, most of the elderly, namely, 
283 (88.2%), were carriers of some chronic dis-
ease. Hypertension, diabetes and dementia were 
the most prevalent chronic conditions (48.9%, 
25.2% and 24.6%, respectively). Table 1 shows 
the characteristics of the subjects participating in 
the study. 

Of the 321 elderly participants, 94.7% (n = 
304) used at least one drug continuously. The 
mean number of medications used was 4.5 (range 
0-14), and 47.0% (n = 143) were exposed to 
polypharmacy (Table 2). Concerning the group 
of 304 older adults, 1,440 medications were pre-
scribed, most of them with action on the Central 
Nervous System (36.8%). Among the drugs, an-
tipsychotics (n = 207) and antidepressants (n = 
94) were the most prescribed for the elderly.

Among the elderly patients taking medica-
tion, 54.6% (CI 48.9-60.2) used at least one PIM, 
where 54.6% (166) used a PIM that should be 
avoided by most of the seniors, 31.3% (52) used 
at least one PIM that should be avoided by el-
derly patients with specific clinical diseases or 
syndromes, and in 9.2% (28) older adults, clin-
ically significant potential drug-drug interac-
tions were observed between drugs without an-
tiinfective activity that should be avoided in the 
elderly described in the 2015 AGS/Beers criteria. 
Regarding the therapeutic classes of drugs iden-
tified as PIMs, it was observed that antipsychot-
ics, benzodiazepines and sulfonylureas were the 
most frequent. A total of 225 PIMs that should be 
avoided by most of the elderly, 79 PIMs for older 
adults with specific diseases or syndromes due to 
disease-drug or drug-syndrome interactions and 
28 potentially clinically significant drug-drug in-
teractions between drugs without antiinfective 
activity which should be avoided in the elderly 
were identified. The data are shown in Table 2.

The use of at least one PIM per elderly was 
considered for the analysis of associations. The 
univariate analysis revealed significant associa-
tions between PIM use and polypharmacy, de-
mentia, residing in for-profit LTCIE, having pri-
vate health insurance, and having diabetes (Table 
3). The other variables tested (age, children, mar-
ital status, elderly/caregiver relationship, hyper-
tension, stroke, Parkinson’s disease, osteoporosis, 
cardiovascular diseases, mental illness, dyslipid-

emias, cognitive status and MNA) did not show 
significant associations, and only those with p < 
0.20 were included in the multivariate analysis. 
The occurrence of collinearity was verified be-
fore the multivariate analysis, and the variables 
“having a health plan” and “residing in for-profit 
LTCIE” were collinear. We chose to include only 
the “Type of LTCIE” variable in the model. The 
final model of the analysis revealed that PIM use 

Table 1. Distribution of the frequencies of 
sociodemographic and health variables related to 
institutionalized elderly. Natal, RN, Brazil, 2018.

Variables Values

Age, years (m, sd) 81.4 9.0

Female (n,%) 241 75.3

Schooling (n, %)

Illiterate 73 22,7

Literate/Primary School I 79 24,6

Primary School II 24 7,5

Secondary School 45 14,0

Higher Education 48 15,0

DK/DNR 52 16,2

Children (n, %) 155 49,5

Number of children (m, sd) 1.4 2.1

Use of private health plan (n, %) 118 37.0

Residents per caregiver

0-8 180 56,1

8.1-21 141 43,9

Elderly in a non-profit private 
institution (n, %)

204 63.8

Length of institutionalization, months 
(m, sd)

63.3 62.1

Comorbidities (n,%) 283 88.2

Hypertension 157 48.9

Diabetes 81 25.2

Dementias 79 24.6

Mental disorders 72 22.4

Dyslipidemia 55 17.1

CVA 50 15.5

Osteoporosis 32 10.0

Cardiovascular disease 20 6.3

Parkinson’s disease 19 5.9

COPD 16 5.0

Other 64 19.9

Cognitive state (Pfeiffer)

Intact 76 23.7

Mild cognitive impairment 30 9.30

Moderate cognitive impairment 62 19.3

Severe cognitive impairment 153 47.7

Urinary incontinence 193 60.1

it continues
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was significantly associated with polypharmacy 
and dementia (Table 3).

Discussion

The prevalence of PIMs use was high in the 
LTCIEs investigated in this study, evidencing a 
positive association with polypharmacy and de-
mentia. The therapeutic classes that determined 
the high prevalence of PIMs were antipsychotics, 
benzodiazepines and sulfonylureas, in agreement 
with previous studies.

Brazilian studies have a wide variety of 
PIM-related prevalence levels, ranging from 
24.6% to 82.6%19-27. These studies collected data 
in different contexts, such as domiciles20, 22,23,38, 
basic care services21,24, and they vary in sample 
size, which justifies this wide prevalence varia-
tion. Similarly, Brazilian studies conducted spe-
cifically in LTCIEs also show a wide discrepancy 
among prevalence levels (29.2 to 82.6%)25-27,39. In 
these cases, the reduced sample size26,27,39 and the 
implementation of the study in only one insti-
tution26,39 decreased the generalization potential. 
However, in addition to these factors, we consid-
ered the adoption of different versions and the 

Variables Values

Functional capacity –Barthel

1. Independence (100) 67 20.9

2. Mild independence (91-99) 23 7.2

3. Moderate independence (61-90) 55 17.1

4. Severe dependence (21-60) 55 17.1

5. Total dependence (0-20) 121 37.7

Falls 21 6.5

Nutritional Assessment (MNA) 72 25.0

Malnutrition 118 41.0

Risk of malnutrition 98 34.0

Eutrophy 98 34.0
m = mean, sd = standard deviation, DK =  Does not know, 
DNR =  Did not reply, CVA = cerebral vascular accident, 
COPD = Chronic obstructive pulmonary disease, MAN: Mini 
Nutritional Assessment.

Table 1. Distribution of the frequencies of 
sociodemographic and health variables related to 
institutionalized elderly. Natal, RN, Brazil, 2018.

Variables N %

Frequency of drug use by elderly

1–4 161 52.9

5–9 127 41.8

> 10 16 5.3

Polypharmacy (n, %) 143 47,0

Use of at least one PIM (n, %) 166 54,6

Criterion 1 (166 elderly with at least one PIM 
– 54,6%)

Antipsychotics ¥ 88 39.1

Long-term benzodiazepines ¥ 69 30.7

Long-term sulphonylureas ¥ 17 7.6

Antidepressants ¥ 15 6.7

Barbiturates ¥ 14 6.2

Other (amiodarone, 
ticlopidine) ¥

12 5.3

Anticholinergics ¥ 10 4.4

Criterion 2 (52 elderly with at least one PIM 
- 31,3%)

Antipsychotics ¥ 53 67.1

Benzodiazepines and agonists ¥ 20 25.3

TCA and SSRI ¥ 4 5.1

Anticholinergics ¥ 2 2.5

Criterion 3 (28 elderly with at least one PIM 
- 9,2%)

Antipsychotics + > 2 
medications action CNS *¥

52 54.2

Benzodiazepines + > 2 
medications action CNS *¥

23 24.0

Antidepressants + > 2 
medications action CNS *¥

18 18.7

Lithium + ACEI ** 2 2.1

 Opioid + > 2 medications 
action CNS *¥

1 1.0

Criterion 1: Use of PIM that should be avoided for most of the 
elderly, according to the 2015 AGS/Beers Criterion. Criterion 2: 
Use of PIM by the elderly due to drug-disease or drug-syndrome 
interactions that may exacerbate the disease or syndrome, 
according to 2015 AGS/Beers Criterion. Criterion 3: The 2015 
AGS/Beers Criterion for clinically relevant potential drug-
drug interactions between drugs with no anti-infective activity 
that should be avoided in the elderly. *Action in the Central 
Nervous System (CNS): TCA – Tricyclic Antidepressants; 
SSRI – Serotonin Reuptake Inhibitors. **ACEI: Angiotensin-
Converting Enzyme Inhibitor. ¥ For these variables, N 
corresponds to the number of PIMs (pharmacological group) 
identified in each criterion.

Table 2. Frequency of potentially inappropriate 
medications (PIM) for institutionalized elderly 
according to the AGS/Beers 2015 Criterion. Natal 
(RN), Brazil, 2018.

partial use of the Beers Criteria lists as the prima-
ry source of bias for studies of this nature.
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Many changes are implemented as a result of 
the updates between the versions of the Beers cri-
teria, such as the inclusion, removal or reclassifi-
cation of medicines in the various lists. Thus, the 
same population may have different prevalence 
levels depending on the version used. The tool is 
built with specific criteria that may not be used 
in full to characterize the use of PIMs. Varallo et 
al.39 and Nascimento et al.26 used the Beers-Fick 
criterion published in 2003, whereas the studies 
conducted by Vieira Lima et al.25 and Alves-Con-
ceição et al.27 used the Criteria de Beers published 

in 2012 and considered for the assessment of the 
PIMs all the three lists of the document (PIMs 
that should be avoided by most of the elderly, PIMs 
due to drug-disease or drug-syndrome interactions 
that may deteriorate the disease or syndrome and 
medicines that should be used with caution).

Our research adopted the 2015 AGS/Beers 
criteria, which is the most updated version and 
one of the tools most used by health profession-
als10,40. This version has been revised from the 
principles of evidence-based medicine with ex-
tensive literature review; it includes the analysis 

Table 3. Univariate and multivariate analysis of the association between sociodemographic characteristics, health 
conditions and use of potentially inappropriate medications in institutionalized elderly. Natal (RN), Brazil, 2018.

Variable N p PR (95% CI)
p 

(adj.)**
PR(adj.) (95% CI)***

Gender

Male 33 0.138 1

Female 134  1.227(0.937-1.607)

Schooling    

Primary School II, Secondary 
School, Higher Education

69 0.131 1

Illiterate, Primary School I 71  0.844(0.677-1.052)

Health Plan    

No 91 0.013 1

Yes 74  1.293(1.057-1.581)

Type LTCIE    

Non-profit 94 0.009 1

For-profit 73   1.304(1.067-1.593)

Comorbidity    

No 11 0.102 1

Yes 156  1.521(0.920-2.514)

Diabetes

No 119 0.042 1 0.226 1

Yes 48  1.242(1.008-1.530)  1.135(0.924-1394)

Dementias

No 108 <0.001 1 < 0.001 1

Yes 59   1,669(1,39-2,004)   1,582(1,315-1,904)

Depression (GDS)¥    

No 30 0.198 1

Yes (6-15 points) 31  1.257(0.887-1.781)

Functional capacity*   

Independence or mild 
independence

52 0.124 1

Moderate to total independence 115  1.205(0.950-1.527)

Polypharmacy

No 73 <0.001 1 <0.001 1

Yes 94  1.664(1.344-2.059)  1.524(1.230-1.887)
Note: contains variables with value < 0.20. LTCIE: Long-Term Care Institution for the Elderly. ¥GDS: Geriatric Depression Scale. 
* Barthel Index. ** Poisson Regression significant when p<0.05. ***Prevalence ration (95% CI) estimated by the adjusted Poisson 
Regression.
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of drug interactions and evidence of new drugs 
and conditions not available at the time of the 
2012 version. Also, it is more specific and is orga-
nized by medical specialty and pathology, facili-
tating a quick and practical use9,10,31,38.

In our study, we chose to carry out a compre-
hensive evaluation and to apply three lists of the 
2015 AGS/Beers criterion, since we had data that 
are generally not available in other works and are 
essential for PIM assessment, such as functional 
capacity, nutritional status, occurrence of falls, 
urinary incontinence and cognitive status20,23,26. 
Thus, our prevalence of 54.6% was obtained 
through the broader and more detailed use of the 
2015 AGS/Beers criteria. It is important to note 
that in a systematic review involving 26 Ameri-
can and European studies (227,534 elderly), we 
estimated a PIM prevalence in LTCIEs of 43% 
(95% CI: 37.3-49.1)17.

Thus, we also call attention to the consid-
eration of drug interactions as a PIM criterion, 
which in our study aimed to widely disseminate 
medications and interactions cited in the 2015 
AGS/Beers criterion, thus making this essential 
educational tool known by professionals, man-
agers and health services, so that they can be 
considered in the evaluation of the elderly who 
require medicines41. As a result, we chose to show 
the result with the drug interactions that were in-
cluded in the 2015 update.

In our investigation, most of the elderly re-
siding in private for-profit LTCIEs (88.8%) used 
health insurance plans, whereas the non-profit 
LTCIE elderly residents essentially used the SUS 
network. The univariate analysis showed that 
these two variables have a statistically significant 
association between them, to the point of being 
considered collinear. Therefore, only one of them 
was included in the multivariate analysis of the 
association with PIM use. No difference was ob-
served between the LTCIE’s administrative pro-
file (for-profit/non-profit) regarding the use of 
PIMs following the multivariate analysis.

Regarding the factors associated with the 
use of PIMs, polypharmacy stands out and has 
been identified as the most frequently associat-
ed factor to increase the probability of receiving 
PIMs. Our result is consistent with other studies 
that found the same association18,25,26,42,43. One of 
the possible explanations for such a finding is 
that polypharmacy is triggered by the so-called 
prescription cascade, and several classes of drugs 
associated with the phenomenon of the prescrip-
tion cascade include agents that are often con-
sidered PIMs, such as psychotropics43. In the lit-

erature, polypharmacy has been associated with 
an increased risk of adverse events, as it entails a 
greater complexity of drug therapy and favors the 
occurrence of medication errors26,27.

Contrary to several studies that suggested 
that cognitive impairment and dementia were 
associated with a lower probability of receiving 
PIMs17,44,45, our investigation found that PIMs 
were more likely to occur among seniors with de-
mentia. Most patients who have dementia show 
behavioral and psychological symptoms, many 
of which are particularly detrimental to the pa-
tient and their caregivers, such as agitation, ag-
gression, oppositional behavior, delusions or hal-
lucinations. Antipsychotics are commonly used 
for the treatment of psychotic symptoms and ag-
gressiveness, and together with benzodiazepines 
were the most prescribed PIMs in the study, al-
though there is only modest evidence of its ef-
ficacy and lack of regulatory approval for use in 
dementia46. The use of antipsychotics is strongly 
associated with adverse outcomes such as mor-
tality and stroke, especially among individuals 
with dementia46,47. Because of this, many regula-
tory agencies have published, as of 2004, alerts on 
the risks of using antipsychotics by older adults 
with dementia46, and this may be a justification 
by which, in international studies, no association 
was found between PIM use and dementia. De-
mentia is a non-modifiable factor but serves as 
a warning about the need for a continuous drug 
therapy review in this type of patient and greater 
precaution in the prescription of new drugs, to 
minimize the inclusion of PIMs and polyphar-
macy whenever possible.

Another class of PIMs much prescribed in 
our study, that of benzodiazepines has been re-
ported in the literature as the most commonly 
identified as PIM. This finding is of concern, since 
benzodiazepines, especially long-acting ones, are 
more likely to cause residual sedative effects and 
increased risk of falls, cognitive impairment, 
dependence, and delirium48. Such occurrenc-
es become more noticeable due to age-related 
physiological changes that modify pharmacoki-
netics and pharmacodynamics, prolonging the 
half-lives of benzodiazepines and increasing the 
risk of adverse events6,13,48. The use of benzodiaz-
epines in the elderly is only recommended if safer 
alternatives are not available9,48.

In order to reduce the inappropriate use of 
psychotropic drugs in LTCIEs, international 
studies recommend that institutions provide the 
elderly28,49 with behavioral therapy programs, 
meaningful activities and physical activity pro-
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grams. The use of psychotropics and the occur-
rence of polypharmacy are suggested as indica-
tors of the quality of care in LTCIEs50,51.

The systematic review of drug therapy has 
been suggested as a standard practice in LTCIEs, 
with the implementation of deprescription pro-
grams and the use of quality indicators to mon-
itor actions50,51.

The results of this study should be interpret-
ed taking into account some limitations. First, 
we highlight the cross-sectional design that may 
have underestimated the PIM estimate by not 
allowing the evaluation of some drugs that are 
considered PIMs when used for an extended pe-
riod, such as proton pump inhibitors, which are 
considered inappropriate when used for more 
than eight weeks.

Another limitation that may have led to the 
lower prevalence estimate was the unavailability 
of some clinical information of the elderly. Such 
information is necessary for a more accurate 
evaluation of the drug-disease interaction and, 
therefore, of the assessment of the use as poten-
tially inappropriate by the 2015 AGS/Beers crite-
ria (e.g., the absence of creatinine clearance). Fi-
nally, the Pfeiffer test is not yet validated in Brazil, 

but it is less demanding than other instruments 
such as Mini-Mental State Examination, which 
could have caused a “ground” effect due to the 
high overall sample weakness15.

The main strengths of the study are the sam-
ple size, which included 71.4% of all LTCIEs in 
Natal (RN) and the inclusion of for-profit and 
non-profit institutions, reducing selection bias. 
The use of the 2015 AGS/Beers Criteria9 is also a 
strength because it has been developed according 
to updated scientific evidence.

Conclusion

The study has shown that the use of PIMs is high 
among residents of LTCIEs, mainly of long-act-
ing antipsychotics, benzodiazepines and sul-
fonylureas. Polypharmacy and dementia were 
the characteristics most associated with the use 
of PIMs, regardless of the type of institution 
(for-profit or non-profit). The prevalence of 
PIMs of this magnitude reveals the need to im-
prove the quality of the drug therapy of the el-
derly living in LTCIEs and requires the actions of 
professionals and managers. 
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