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ABSTRACT

Objective To analyse the prevalence of the use of potentially inappropriate medications
(PIM) in Long Stay Institutions for the Elderly (LSIE).

Method Systematic review was used to obtain articles from online databases BVS, Google
Scholar, MEDLINE, SciELO and CINAHL. The search and selection process of the studies
followed the PRISMA 2020 recommendations. The eligibility criteria were observational
and experimental studies, in English and Portuguese languages, conducted in the last 10
years with elderly patients = 60 years and studies of the prevalence of PIM use in elderly
residents in LSIE.

Results The final sample comprised 11 articles. The main type of study was cross-sectional
with 10 (90.90%) articles, published between 2012 and 2019, with 2012 being predominant
(36.36%). The mean prevalence of PIM use was 43.86% (7.8%-80%), highlighting greater
relationship with female gender (58.5%) and polypharmacy (58.7%).

Discussion The observed results point out high and worrisome prevalence of PIM for
institutionalized elderly. It is essential the proposition and implementation of strategies
aimed at reducing the use of these drugs. The educational interventions, deprescription
and computerization of the prescription systems stood out. Therefore, the identification
of such drugs and the discussion, together with the prescriber and other members of the
health team, becomes of great value in the process of prescription review and decrease in
the use of PIM.

Conclusion The results of this study reinforce the need for the reduction of inappropriate
prescriptions and the importance of rational use of medicines for residents in LSIE.

Key Words: Drug therapy; aged; inappropriate prescribing; homes for the aged; nursing
homes; potentially inappropriate medication list (source: MeSH, NLM).

RESUMEN

Objetivo Analizar la prevalencia del uso de medicamentos potencialmente inapropiados
(PIM) en las instituciones de larga estancia para ancianos (IEP).

Método Se utilizd una revision sistematica para obtener articulos de las bases de datos
en linea BVS, Google Scholar, MEDLINE, SciELO y CINAHL. El proceso de busqueda
y seleccion de los estudios siguiod las recomendaciones PRISMA 2020. Los criterios de
elegibilidad fueron estudios observacionales y experimentales, en idiomas inglés y portu-
gués, realizados en los ultimos 10 afios con pacientes ancianos = 60 afios y estudios de
prevalencia de uso de PIM en ancianos residentes en LSIE.

Resultados La muestra final estuvo compuesta por 11 articulos. El tipo de estudio principal
fue el transversal con 10 (90,90%) articulos, publicados entre 2012 y 2019, predominando
el afo 2012 (36,36%). La prevalencia media de uso de PIM fue del 43,86% (7,8%-80%),
destacando una mayor relacion con el género femenino (58,5%) y la polifarmacia (58,7%).
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Discusion Los resultados observados sefialan una alta y preocupante prevalencia de PIM en los ancianos institucionali-
zados. Es fundamental el planteamiento y la implementacion de estrategias dirigidas a reducir el uso de estos farmacos.
Destacan las intervenciones educativas, la desprescripcion y la informatizacién de los sistemas de prescripcion. Por tanto, la
identificacion de tales medicamentos y la discusion, junto con el prescriptor y otros miembros del equipo de salud, se vuelve
de gran valor en el proceso de revision de la prescripcion y la disminucion del uso de PIM.

Conclusiones Los resultados de este estudio refuerzan la necesidad de reducir las prescripciones inadecuadas y la impor-
tancia del uso racional de los medicamentos para los residentes en LSIE.

Palabras Clave: Quimioterapia; anciano; prescripcién inadecuada; hogares para ancianos; casas de salud; lista de medica-
mentos potencialmente inapropiados (fuente: DeCS, BIREME).

hanges in society have repercussions on the

care of the elderly. The decrease in the number

of children and the insertion of women in the
labour market mean that the attributions of elderly care
are no longer exclusive to the family but also to Long-
Stay Institutions for the Elderly (LSIE) (1,2).

Studies indicate a higher prevalence of chronic diseases
among elderly residents in nursing homes, in addition to a
higher average use of medication when compared to the el-
derly living in the community (3,4). It is noteworthy that,
while pharmacotherapy provides health benefits to these
individuals, it is observed that they are more vulnerable
to drug-related problems, mainly due to pharmacodynamic
and pharmacokinetic changes, typical of aging. Moreover,
the use of various pharmacological formulas favours inter-
actions and adverse drug reactions (ADR) (4,5).

In this sense, the inadequacy of prescriptions for el-
derly patients is a public health problem given its asso-
ciation with morbidity and mortality, in addition to the
costs to health services resulting from adverse reactions.
Potentially inappropriate medications (PIM) for the elder-
ly stand out, in which the risks associated with their use
may outweigh the therapeutic benefits (6). Even though
PIM are associated with negative outcomes in this group,
they continue to be prescribed and used without caution
as first-line treatments in the elderly population, even in
situations where they can be avoided or substituted (7).

In view of this panorama, lists of PIM and instruments
for their identification were developed and published.
The Beers Criteria (8), the Screening Tool of Older Per-
son's Prescriptions (STOPP) and Screening Tool to Alert
doctors to Right Treatment (START) (9) stand out, aim-
ing to facilitate the adaptation of pharmacotherapy for
the elderly and help health professionals prescribe more
safely. The importance of these criteria is reaffirmed as
important tools used in specific geriatric assessment in
choosing the use of medication (10).

It is perceived the importance of conducting research
that analyses the pharmacotherapy prescribed to elderly
residents in LSIE, since this is an environment with high
rates of drug use and prone to the occurrence of complica-

tions involving them. Such research allows an overview of
the use of PIM, and may provide important data to health
teams, so that they can promote the rational use of med-
icines, weighing the risks and benefits resulting from the
proposed therapy. From this perspective, the present study
aims to analyse the prevalence of the use of PIM in LSIE.

METHOD

This is a systematic review, which aims to analyse the bib-
liographic production in each subject area and compiles
studies developed by means of various methodologies,
which allows the researcher a synthesis of results (11,12).

The Population, Concept and Context (PCC) strategy
was used to construct the research question to guide the
search (13). The following were defined: P- elderly, C-
prevalence of PIM use and C- long-stay institutions for
the elderly. Based on these definitions, the guiding ques-
tion was established: "What is the prevalence of the use
of potentially inappropriate medications for the elderly in
Long Stay Institutions?"

To select the articles, a survey was conducted in the
electronic databases Virtual Health Library of the Minis-
try of Health\Brazil (BVS/MS), Google Scholar, Medical
Literature Analysis and Retrieval System Online (MED-
LINE), SciELO (Scientific Electronic Library Online) and
Cumulative Index to Nursing and Allied Health Litera-
ture (CINAHL). The combination of health descriptors
was used, with minor adaptations, according to the spec-
ificities of each database: ("Inappropriate Prescribing"
OR '"Potentially Inappropriate Medication List") AND
("Homes for the Aged" OR "Nursing Homes). The search
was executed on 08/09/2021.

The eligibility criteria were observational and exper-
imental studies, conducted in the last 10 years with el-
derly patients = 60 years old; studies that analysed the
use of medications used by elderly residents in LSIE and
that defined the prevalence of the use of PIM. Articles
that could not contribute effectively to the construction
of this work and that were duplicated, without scientific
support, review articles, case studies, animal studies, let-
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ters to the editor, and those that were not in English, or
Portuguese were excluded.

The following steps were established for the selection
of articles: 1) two trained reviewers (R1 and R2) read and
evaluated the titles and abstracts independently and ac-
cording to the eligibility criteria; 2) the selected articles
were read in full, and the final selection was made. In
case of any disagreement between the two reviewers, the
opinion of a third reviewer (R3) was considered.

The process of search and selection of studies followed
the recommendations of the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA
2020) (14). The extracted data were identified, explored,

and synthesized in narrative form with the tabulation of
the results of the included studies, and these were con-
ducted from descriptive analysis. The methodological
quality of observational studies was analysed using the
Newcastle-Ottawa Scale. The satisfactory quality of this
scale should = 6, in which the score of g points represents
high methodological quality (15).

RESULTS

The search process resulted in the identification of 1,624
studies and after the selection steps, 11 observational
studies were included (Figure 1).

Figure 1. Flow diagram of study selection, adapted from PRISMA 2020
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Among the studies included, six (54.54%) were pub-
lished in Brazil, two (18.18%) in Malaysia and one each
in Australia, Ireland, and Spain, respectively. In this selec-
tion, the main type of study was cross-sectional with 10
(90.90%) articles published between 2012 and 2019, with
2012 being predominant (36.36%). The sample size, by the
sum of all studies, was 1,999 elderlies. The mean age was
79.9 years (of the studies that presented such variable as
continuous). The criterion most used to identify the PIM
for the elderly was the Beers Criteria, present in 7 (63.6%)

articles. All studies showed good methodological quali-
ty according to the Newecastle-Ottawa scale. The general
characteristics of the studies are summarized in Table 1.

From the data analysis, it was observed that the mean
prevalence of use of PIM was 43.86% (7.8%-80%). The
prescription for the gastrointestinal system (34.5%), pain
medications (15.1%) and central nervous system (14.9%)
stood out. The main ones were proton pump inhibitors
(PPIs) (34.5%), benzodiazepines (30.4%) and antipsy-
chotics (26.3%) (Table 2).
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Table 1. General characteristics of the studies included in the systematic review, 2021

Type of Sample Average Age

Prevalence Quality

Author/Year Country study ) (years) Instrument of PIM (%) _ score

Fochat et al. 16 Brazil Transversal 122 80,3 Beers criteria (2003) 7,8
Garbin et al. 17 Brazil Transversal 261 260 Beers criteria (2003) 50,6 6
Sta;f'?éGo"a”e Australia  Transversal 100 847 STOPP-START (2008) 79 7
Sta:ltﬁr;"*bre” Brazil  Transversal 39 80-89 Beers criteria (2003) 33,3 6
Liew et al. 20 Malaysia  Transversal 155 75 STOPP/START and the Beers criteria (2015) 21,3 7
Lima et al. 21 Brazil Transversal 253 77 Beers criteria (2015) 80 7
Lima; Garbin; . -

’ Brazil Transversal 261 260 Beers criteria (2003) 32,4 7
Garbin. 22
Ryan et al. 23 Ireland Cohort 313 84,4 STOPP- START (2009) 59,8 7
:\I' ggqad Bt Malaysia  Transversal 211 777 STOPP-START (2008) 23,7 6
Smanioto; . . -
Haddad. 25 Brazil Transversal 203 76,4 Canadian Mcleod criteria, (1997) 58,1 6
Ubeda et al. 26 Spain Transversal 81 84 Beers criteria (2003) and STOPP-START 2010 36,5 7

Table 2. Prevalence of potentially inappropriate medications for the elderly

Organ System, Therapeutic Average prevalence Medication Average prevalence

Category (%) (%) (%)
Antianemic 4,0 Ferrous sulphate25 4,0
Anticholinergic18,24 17,2
Anticholinergic 13,1 First generation antihistamines24 15,6
Promethazine16 6,6

Anti-infective 4,9 Nitrofurantoin16 4,9
Antiarrhythmics21 7,2

Acetylsalicylic acid25 51

Cardiovascular 4,7 Simvastat!n2§ 4.3
’ Hydrochlorothiazide25 4,3

Enalapril25 4,0

Captopril25 3,2
Endocrine 10,9 Glibenclamide/Chlorpropamide24 10,9
Gastrointestinal 34,5 Proton pump inhibitors18,23 34,5
Pain medication 15,1 Analgesics21,22 15,1
Benzodiazepines18,23 30,4

Antipsicéticos18,21-22 26,3

Anxiolytics21 12,5

Central nervous system 14,9 Diazepam16.17 70
Antidepressants21 6,8

Fluoxetine16 6,3

DISCUSSION

After successive readings of the studies selected for the
present review and the grouping of information it was
possible to identify three categories for discussion: Use of
potentially inappropriate medications; Factors associated
with the use of potentially inappropriate medications and
Strategies to reduce the use of potentially inappropriate
medications.

Use of potentially inappropriate medications

The use of PIM is a frequent and serious problem among
the elderly. The present IR identified a high prevalence
(43.86%) of the use of inappropriate medications for res-
idents in LSIE. Studies have pointed out different preva-
lence, reaching 80% in Brazil (21) and 79% in Australia
(18). Such findings point to the magnitude of the prob-
lem and the need for greater attention from public health
policy managers and health professionals.

Comparison of the results of studies conducted around
the world is not straightforward. Thus, it is observed that
inequalities in the prevalence of medicines use may re-
flect differences between populations regarding health
status and specific health care model in each country, in
addition to different demographic and cultural traits re-
lated to medicines consumption (17).

The analysed studies show that some medications have
a higher prevalence of use in LSIE, such as PPIs, benzodiaz-
epines, and antipsychotics. PPIs were the most prescribed
PIM. The drugs of this class are among the most used
worldwide and their use increases with age, as they are
effective in reducing gastric acid secretion and considered
the best therapeutic option against gastroesophageal reflux
disease, esophagitis, dyspepsia, symptomatic treatment of
peptic ulcer, besides being used to reduce the risk of gas-
trointestinal bleeding related to the use of nonsteroidal
anti-inflammatory drugs and low-dose aspirin (27). Their
inappropriate and prolonged use compromises the elder-
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ly's safety and may cause other more important problems,
such as increased bone fractures, diarrhoea associated with
Clostridium difficile and increased risk of respiratory infec-
tion. It is worth noting that unnecessary long-term use of
PPIs should be avoided in the elderly population and, when
necessary, individualization and dose adequacy should be
considered, according to well-defined parameters (28).
Studies have observed that in Australia most PPIs were
used without clear indication (52.0%), without associated
pathology or in association with another drug (18) and in
Ireland, overdose (17.0%) (23), which can lead to intoxi-
cation and/or death.

Benzodiazepines also showed significant prevalence of
use. Their use is associated with a higher risk of falls, bone
fractures, delirium, and contribution to mental deteriora-
tion in the elderly population (26). With aging, more el-
derly suffer from chronic pain, insomnia, and depression,
and consequently use these drugs more frequently (29).
There is wide variation in the prescription of benzodiaz-
epines, such as in Australia (35%) (18), Ireland (25.8%)
(23), Brazil (21.1%) (29) and Spain (12.5%) (26). To re-
duce the prevalence of these drugs, non-drug therapy is
recommended as a first-line method for the treatment of
chronic pain or insomnia, as it stimulates changes in life-
style and the adoption of healthier habits, thus ensuring a
higher quality of life for residents in LSIE (30). However,
when non-pharmacological measures are not possible, the
follow-up of possible ADR is of utmost importance (28).

Besides the drugs already mentioned, antipsychotics
are commonly prescribed inappropriately for institu-
tionalized elderly individuals, demonstrating high preva-
lence in some studies. In the American population it was
31.63% (31), in the Brazilian population 26.5% (21) and
in the Australians 26% (18). The use of these medica-
tions among residents of nursing homes reflects the high
number of elderly individuals affected by mental or be-
havioural disorders (32,33). Thus, it is recommended to
optimize their use considering efficacy, possible adverse
reactions, and safety.

Factors associated with the use of potentially inap-
propriate medicines

The studies selected for analysis also observed some vari-
ables in relation to the use of PIM, among which we high-
light the female gender and polypharmacy. A higher prev-
alence of PIM use was observed in females, with a mean
of 58.5% (17-20,24,26). It is necessary to understand
that there are clear biological differences in anatomical
and physiological terms between females and males and,
therefore, differences in the effect of aging on organic
functions, which are not reduced to the reproductive sys-
tem, but include several other aspects, such as musculo-

skeletal and cardiovascular, causing different reactions in
response to the drugs used (34).

Given this panorama in addition to being concerned
with the use of PIM, it is important and necessary to
analyse aspects related to biological sex, seeking to pay
attention to the specificities and not to universalize treat-
ments, because anatomophysiological changes have phar-
macokinetic and pharmacodynamic consequences, deter-
mining great individual variability in response to drugs
(35). This attitude will enable more effective drug inter-
ventions, reducing possible ADR and ensuring the safety
of patients living in LSIE.

The high prevalence of polypharmacy in the elder-
ly, identified in some studies, with a mean of 58.7%
(17,18,20,21,24-26), is directly associated with polymor-
bidity (42.35%) (17,21) which, in turn, leads to higher
consumption of drugs and increases the probability of
inappropriate prescription. A study showed that the use
of multiple medications (5+) was a risk factor for the
use of inappropriate medications (odds ratio 4.81; 95%
confidence interval 2.31-10.0; p<o0.001) (20). Further-
more, the complexity of pharmacotherapy generated by
polypharmacy, with the existence of multiple schedules,
forms of administration, different dosages, and special
instructions for use, may put residents at risk of clinical
incidents and worse health outcomes (36).

Therefore, it is necessary to emphasize the importance
of care in the simultaneous administration of drugs that
may interact with each other, and the monitoring of ADR
involved in negative outcomes. When these issues are not
taken into consideration, a vicious cycle is generated, in
which polymorbidity associated with polypharmacy tends to
intensify the use of PIM and these, in turn, tend to increase
the rate of other/new complications, making the health of
elderly residents in LSIE increasingly compromised (37).

Strategies to reduce the use of potentially inappropri-
ate medications
Given the high prevalence rates indicated by the selected
studies, it is essential to identify and encourage the use
of strategies focused on reducing the use of PIM for the
elderly. Among some strategies, there are the educational
interventions, which can help in the dissemination and
use of instruments capable of identifying the PIM, such as
the Beers (8) and STOOP-START criteria (9). A study in
Spain (26) obtained modification of prescriptions in 53%
of patients with the use of the STOOP-START criteria (9).
Interventions using the Beers criteria collaborate to redu-
ce the use of PIM from 61% to 29.5% (38).

Results point out that Beers Criteria (8) and STOOP-
START (9) should be used by health professionals as a
support guide, to ensure greater safety in the use of med-
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ications, since the use of drugs in the treatment of elderly
patients should be careful, based on individualized clin-
ical judgment regarding institutionalized elderly people
(17,39). Thus, it is demonstrated that such instruments
can be used in educational processes and contribute to the
reduction of inappropriate prescriptions in LSIE. Howev-
er, for such processes to be successful, it is essential the
involvement and acceptance of the prescriber to change
their practice and the participation of a multidisciplinary
team, specifically physician, pharmacist, and nurse.

In this sense, professional training can effectively con-
tribute to harm reduction and positively influence the
safety of the elderly patient (40). A study showed that
training actions for nurses who oversee the integral care
of the elderly person can reduce the use of PIM. It was
observed that the prevalence of PIM use decreased sig-
nificantly in the intervention group (11.7, 95% confi-
dence interval (CI) 95% 20.5 to 2.9; P<0.009) (41). This
demonstrates the importance of training the health care
team in this process of adequacy of the proposed phar-
macotherapy, aiming at reducing the number of PIM in
institutionalized elderly patients.

The interventions mentioned above cannot affirm the clin-
ical benefits achieved, which often have not been assessed
clinically in a meaningful way, not considering factors such as
mortality and quality of life. However, effective implementa-
tion of educational interventions tends to improve drug pre-
scribing and increase safety in the use of medicines (28).

It is worth noting that there are other important ini-
tiatives to reduce the use of PIM, such as prescription re-
view with drug deprescribing and computerized systems.
Deprescribing is the planned and supervised process of
interrupting or reducing the dose of a pharmacotherapeu-
tic treatment that is not being beneficial to the patient,
causing some adverse event or rebound symptoms due to
a drug interaction (42). This attitude demonstrates an ef-
fective action in reducing inappropriate polypharmacy and
reducing harm to the patient (43). In a study conducted
in Australia with elderly people living in nursing homes,
individualized medication reviews significantly reduced
the number of regular medications by 2.0 = 0.9 (95%
confidence interval 0.08-3.8, p=0.04) (44). Furthermore,
in a systematic review performed, it was observed that
deprescribing enabled comprehensive medication review,
with a reduction in all-cause mortality (odds ratio 0.74,
95% CI: 0.58 to 0.95) and PIM prescribing (45).

Also noteworthy is the decision making based on com-
puterized systems that enable electronic prescribing and
registration of the medications used by the patient, which
issue risk alerts and provide information on drug interac-
tions (46). It observed that computerisation of the pre-
scription system, in support of decision making, was able

to significantly (p=0.02) reduce PIM prescribing for the
elderly (odds ratio = 0.55, 95% CI = 0.34 - 0.89) (47).
Systematic reviews also noted that such systems were
able to reduce the average number of potentially inappro-
priate prescriptions per patient, as well as increasing their
discontinuation (48). Thus, the need for increased use of
electronic systems that enable information sharing and
enhanced interoperability of clinical information from
residents of LSIE is highlighted (49).

Another strategy identified for the proper use of medi-
cation was the use of health protocols, considered strate-
gic for minimizing avoidable adverse events in health care
(50). Protocols for the prescription, use and administra-
tion of medicines ensure greater safety to the proposed
pharmacotherapy, besides enabling the implementation
of health indicators that will subsidize the actions of
managers for improvements in the assistance provided.

The elderly living in long-stay institutions are more
prone to drug iatrogenesis, which contributes to negative
clinical outcomes, compromising their health status. In
this sense, the prevention of errors and the risk of harm
due to their occurrence should be identified early, to out-
line strategies for their prevention (51). Understanding
the aging process and the proposed pharmacotherapy is
essential for the proposition and implementation of strat-
egies aimed at greater safety for the elderly population.

Study limitations
Some limitations deserve mention. Relevant studies may
not have been captured, despite the strict follow up of
the recommended methodology. The search strategy used
could not have detected non-indexed documents or tho-
se employing specific terms related to PIM for the elderly.
The wide methodological heterogeneity in the selected stu-
dies and the possibility of publication bias should also be
considered, which may have caused limitation. However,
despite the limitations, we identified the high prevalence
of PIM in LSIE, places that have been little studied about
the pharmacotherapy used in the elderly population, which
reaffirms the importance of intensifying this type of study.
Based on the evidence found, it was possible to identify
a high and worrying prevalence of PIM, as well as the most
used medications by residents of LSIE. The results tend to
sensitize health professionals, so that they can review the
pharmacotherapy proposed to the elderly, to avoid or reduce
the prescription of MPI and propose best practices to ensure
safety, thus making rational and careful use of medicines.
Some strategies to reduce the use of PIM were high-
lighted, highlighting the importance of the multidisci-
plinary team involved in the medication process to reduce
inappropriate prescriptions and occurrence of adverse
events. Given the above and the low number of articles
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identified, it is recommended that further research be
conducted on this topic, which can contribute to educa-
tional activities for health professionals and, consequent-
ly, to reduce the prevalence rates of PIM #
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