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OBJECTIVE: To analyze the frequency, profile, and additional variables associated with the prescription of potentially 
inappropriate medications (PIM) to older adults in primary care, and evaluate physicians’ knowledge about these medications. 
METHODS: A cross-sectional study was conducted based on data from patient records for the period of January 2014 to 
December 2017 in a city located in the state of Minas Gerais. The frequency of PIM use was evaluated based on the 2019 
Beers-Fick criteria. Physician knowledge was evaluated using a validated questionnaire as a primary data source. RESULTS: 
In a sample of 423 older adults, 75.89% (n = 321) used at least one PIM, the most common of which were medications 
used to treat central nervous system disorders (48.00%; n = 203).  Most participants were female (62.41%; n = 264) and 
70 years or older (69.50%; n = 294). When presented with clinical cases illustrating common situations in the management 
of older patients, 53.33% of physicians (n = 8) answered four or five questions correctly out of a possible seven; 13.33% 
(n = 2) answered six questions correctly; and 33.33% (n = 5) obtained three correct answers or fewer. CONCLUSIONS: These 
findings showed a high frequency of PIM use among older adults treated in Primary Health Care settings, with medications 
used in the treatment of central nervous system disorders. Our results highlight the importance of continuing education for 
health professionals and improved assessments of the medication available in the Unified Health System (Sistema Único 
de Saúde; SUS) for use in older adults, especially those taking multiple medications.
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INTRODUCTION
The World Health Organization (WHO) and the 

Statute of the Elderly define older adults as all those aged 
60 years or older based on the fact that Brazil is a develop-
ing country.1,2 According to the 2019 National Household 
Sampling Survey (Pesquisa Nacional por Amostra de 
Domicílios; PNAD), the population of older adults in the 
country increased by 29.37% from 2012 to 2019, reaching 
a total of 32 million.3,4

The accelerated demographic transition and lack of 
adaptation of the Brazilian health care system have resulted 
in a deficient infrastructure and unprepared health profes-
sionals,5,6 so that the aging population faces increasingly 
severe and complex illnesses with no access to specialized 
treatment and adequate care.7 The challenge of caring for 
a growing older population must be met with public policy 
initiatives directed at the Unified Health System (Sistema 
Único de Saúde; SUS) that encourage greater investment in 
the training and education of primary care workers, and the 
development of health  promotion, prevention, and treat-
ment interventions.8,9

Medications are defined as potentially inappropriate 
(PIM) for older adults when their risks outweigh their ben-
efits and/or there is evidence to support an alternative treat-
ment strategy that is equally or more effective and carries a 
lower risk. This classification is performed based on explicit 
and objective criteria such as those provided by the Brazilian 
Consensus on Potentially Inappropriate Medication for 
Older Adults and the Beers-Fick criteria, last updated by 
the American Geriatrics Society in 2019, which apply to all 
older adults in outpatient care, including those in long term 

care institutions, except for individuals receiving palliative 
care or with a history of severe psychiatric illness.10,11 

Inadequate prescriptions may lead to several adverse 
effects, including confusion, gastrointestinal bleeding, falls, 
fractures, and, consequently, increased mortality rates.12 
However, many medications can be safely used by older 
adults — though it must be noted that every individual is 
unique and clinical decisions should be made on a case-
by-case basis.13,14

Population-based studies show a high prevalence of PIM 
use in Brazil, with rates ranging from 34.53 to 53.74% accord-
ing to studies based on the 2015 Beers criteria.6,15 The use 
of at least one PIM can double the risk of adverse events, 
which are responsible for nearly 24.00% of hospitalizations 
in older adults.16

PIM is frequently prescribed at all levels of health care 
in Brazil. In the city of Porto Alegre, the prescription rate of 
PIM was found to be 88.89% in primary care settings.17 In a 
hospital in the state of Espírito Santo, the prevalence of PIM 
use was 29.16%,18 and in an outpatient clinic in São Paulo, 
this figure was 37.61%.19 International studies have also 
demonstrated a progressive increase in the prescription of 
PIM, with prescription rates ranging from 42.72 to 52.21% 
according to the 2015 Beers criteria.20,21

In light of these observations, it is important to identify 
the PIM most commonly used by older adults and the reasons 
for their prescription. Therefore, this study aimed to char-
acterize the prescription of PIM for older adults in Primary 
Care, in addition to investigating the variables associated with 
the prescription of PIM and the knowledge of primary care 
physicians regarding the use of these medications.
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OBJETIVOS: Analisar a frequência, o perfil e os fatores associados à prescrição de medicamentos potencialmente inapropriados 
(MPI) aos idosos na Atenção Primária à Saúde, além de avaliar o conhecimento dos médicos sobre esses medicamentos. 
METODOLOGIA: Trata-se de um estudo transversal, cujas informações foram coletadas de prontuários dos pacientes, referentes 
ao período de janeiro de 2014 a dezembro de 2017, em um município localizado no estado de Minas Gerais. Para análise da 
frequência de uso de MPI, utilizou-se o critério Beers-Fick de 2019. Para avaliação do conhecimento médico, utilizou-se uma 
fonte primária de informação, um questionário validado. RESULTADOS: Dos 423 idosos, 75,89% (n=321) utilizavam pelo menos 
um MPI e a classe mais utilizada foi do sistema nervoso central (48,00%; n=203). Houve maior prevalência no sexo feminino 
(62,41%; n=264) e em idosos com idade ≥70 anos (69,50%; n=294). Em relação aos casos clínicos apresentados para avaliar 
o conhecimento dos médicos referentes às situações comuns no cuidado à saúde do idoso, 53,33% (n=8) acertaram quatro 
ou cinco questões das sete existentes, enquanto 13,33% (n=2) responderam corretamente a seis perguntas e 33,33% (n=5) 
obtiveram três ou menos acertos. CONCLUSÕES: Os resultados evidenciaram alta taxa de prescrição de MPI entre os idosos da 
Atenção Primária à Saúde, destacando-se os medicamentos que são destinados ao tratamento de doenças do sistema nervoso 
central. Ressalta-se a importância da educação continuada desses profissionais de saúde e a melhor avaliação de medicamentos 
incorporados ao Sistema Único de Saúde (SUS) e destinados à população geriátrica, sobretudo o idoso polimedicado.
PALAVRAS-CHAVE: idoso; lista de medicamentos potencialmente inapropriados; Atenção Primária à Saúde.



Isidoro GSP, Pinto MAV, Melo NCA, Souza PAM, Silva LGR, Sales TLS, Oliveira MG, Baldoni AO, Pestana ACNR, Chequer FMD

3Geriatr Gerontol Aging. 2021;15:e0210011

METHODS

Location of study
This study was conducted in the state of Minas Gerais, 

in a city with an estimated population of 93,214 people.22 
The city’s primary care network comprises 22 Primary Health 
Care units, including 21 Family Health Strategy (Estratégia 
Saúde da Família) teams and one conventional Health Unit. 
This study included 20 Family Health Strategy teams after the 
exclusion of two units, one due to its remote location (the Rural 
Family Health Strategy) and the other for being a basic health 
care unit and not containing a Family Health Strategy team.

Study design
This cross-sectional study was conducted in two stages.

Part A: profile and frequency of  
potentially inappropriate medication

This stage was based on secondary data collected from the 
medical records of older adults seen by the Family Health 
Strategy teams. Information was obtained for the period of 
January 2014 to December 2017, and a single record was col-
lected per patient. The frequency and use of PIM were evalu-
ated based on the Beers-Fick (2019) criteria which list inap-
propriate medications regardless of diagnosis.10 Subsequently, 
PIMs were categorized based on the Anatomical Therapeutic 
Chemical Classification System (ATC).23

A total of 11,525 older adults were registered in the city’s 
Family Health Strategy. The sample size was calculated based 
on a prevalence of 50.00% given the wide range of estimates 
in previous studies of PIM; a precision of 5.00%; a confidence 
level of  95.00%; and an attrition rate of 20.00%, yielding a 
final sample of 423 older adults.

Cases were proportionately sampled based on the num-
ber of older adults registered in each Health Unit, and med-
ical records were randomly selected by simple random draw 
using the randomizer tool.

The final sample included the records of 423 patients aged 
60 years or older, registered in urban Health Units. Medical 
records with crossed out, illegible, and/or missing informa-
tion on main variables (patient identification, medical his-
tory, and physical examination) were excluded.

The records were then reviewed by previously trained 
researchers who used a form to extract relevant information 
on the population.

Part B: assessment of physician knowledge
Data for this stage were collected using a question-

naire validated by Almeida24 to evaluate physicians’ 

knowledge of PIM. The instrument contains questions 
regarding the prescriber’s clinical practice, the sources 
of information used to write prescriptions, knowledge, 
and use of Beers criteria, and personal perception of 
their prescribing skills for older patients, as well as mul-
tiple-choice questions regarding clinical scenarios based 
on 2012 Beers criteria.24

Seven clinical cases that represent common situa-
tions in older patient care were presented to physicians 
to evaluate their knowledge of Beers criteria. Physicians 
were given 5 options from which to choose the most 
appropriate medications for each case, and the ones to 
be avoided. The first question addressed the physicians’ 
confidence in their ability to prescribe medication for 
older adults. Questions 2 and 3 addressed the sources 
consulted by physicians when prescribing for older adults. 
Three questions (4, 5, and 10) address the treatment of 
hypertension and arrhythmia; another three (6, 7, and 
8) addressed depression, anxiety, and insomnia; and one 
question (9) discussed treatment options for arthritis 
pain management.

This study involved all 20 physicians employed in the 
Family Health Strategies included in the study from January 
2018 to July 2019. However, there was a sample loss of five 
participants, as shown in Figure 1. The questionnaires were 
administered in the presence of at least one member of the 
research team. Physicians were asked to complete the instru-
ment with no reference to external sources, in a maximum 
of 10 minutes.

Data Analysis
Data from the medical records and physician question-

naires were collected using standardized instruments, then 
entered into the Questionnaire Development System® 
(version 2.6.1) (QDS) and exported to the Statistical 
Package for the Social Sciences — SPSS (version 19.0). 
Results were expressed as frequencies and percentages, 
medians, interquartile ranges, means, and standard devi-
ations. The normality of continuous data was analyzed 
using Kolmogorov-Smirnov tests. The χ2 test was used 
to verify whether there were differences in age and gen-
der between patients who used PIM and those who did 
not. Differences were considered statistically significant 
when p < 0.05.

Ethical concerns
This study was approved by the Research Ethics Committee 

for human research (CAAE: 90044518.1.0000.5144) and 
authorized by the city’s Municipal Health Department.
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RESULTS
A total of 62.41% (n = 264) of the 423 participants in 

the study were female and 69.50% (n = 294) were 70 years or 
older (Table 1). Questions regarding the use of PIM revealed 

that 75.89% (n = 321) of participants used at least one of 
these medications (Table 2), the most common of which 
were those targeting the central nervous system (CNS), 
with a prevalence of 47.99% (n = 203), followed by drugs 

*Losses: one physician on maternity leave; one physician who temporarily worked at two different units; and three refusals to answer the questionnaire.
Figure 1. Flow diagram of exclusion of Health Units and sample loss among primary care physicians in a city in the state 
of Minas Gerais. 

Potentially inappropriate medication use in older adults: prevalence and physician knowledge

Prevalence of potentially inappropriate 
medication use and associated 

factors in oldler adults

Physician knowledge of 
potentially inappropriate 

medication for older adults

Exclusion of Central 
Health Unit: 

not a Family Health 
Strategy (Estratégia Saúde 

da Família;

22 Health Units identified 22 physicians identified

Exclusion of physicians from 
the Central Health Unit 

and Rural Family 
Health Strategy

20 physicians

Exclusion of Rural Family 
Health Strategy: 

difficult accessibility 5 losses*

Total: 20 participating 
Family Health 
Strategy teams

Total: 15 participating
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affecting the digestive, metabolic, and musculoskeletal sys-
tems, as shown in Table 3. 

Two of the 20 physicians were on holiday or maternity 
leave, while three refused to participate in the study, which 
resulted in a final sample of 15 physicians. These participants 
had a mean of 7.73 (SD, 4.65) years of experience and were 
predominantly general practitioners (46.67%, n = 7).

Sixty percent of physicians (n = 9) informed that at least 
50.00% of their patients were older adults. Furthermore, 
86.67% (n = 13) were confident in their ability to prescribe 
medication for this population. Forty percent (n = 6) rarely 
consulted the Beers criteria when writing prescriptions and 
26.67% (n = 4) were aware of these criteria but never used 
them. A further 13.33% (n = 2) of participants had never 
heard of the Beers criteria.

When presented with the clinical cases illustrating com-
mon situations in the management of older patients, 53.33% 
of physicians (n = 8) answered four or five questions correctly 
out of a possible seven; 13.33% (n = 2) answered six ques-
tions correctly; and 33.33% (n = 5) obtained three correct 
answers or fewer. The clinical cases with the lowest accuracy 
rates involved the treatment of recurring atrial fibrillation, 
with an accuracy of 20.00% (n = 3), and long-term manage-
ment of arthritis pain, with an accuracy of 26.67% (n = 4), 
as shown in Table 4.

For 93.33% (n = 14) of physicians, the main barrier 
to prescribing adequate medication for older adults was 
the limited number of medications available in the SUS. 
Other factors associated with the prescription of PIM were: 
patient unwillingness to stop taking medication prescribed 
by other physicians (86.67%, n = 13); medication costs to 
the patient (86.67%, n = 13); lack of information on medica-
tions already used by the patient (66.67%, n = 10); difficulty 

communicating with the other physicians treating the patient 
(66.67%, n = 10); and the large number of medications taken 
by the patient (60.00%, n = 9). 

DISCUSSION
This study found a prevalence of 75.89% for the use of PIM 

in older adults treated in the SUS. This figure is higher than 
that observed in countries such as India (16.00%),25 Nigeria 
(25.45%),26 Ireland (28.00%),27 New Zealand (42.72%),20 
and Indonesia (52.21%).21   

However, the increasing prevalence of the use of these 
medications is supported by previous studies involving older 
adults in Brazil, where over half of the samples use at least 
one PIM. A cohort study performed by Nascimento et al.9 
in a city in Minas Gerais found that 56.00% of a sample of 
1,371 older adults used PIMs. A cross-sectional retrospective 
study of 202 adults aged ≥ 65 years in a city in Santa Catarina 
found that the prevalence of PIM use was 55.45%.28 In a 

Table 1. Distribution of older adults treated in primary care by age group, gender, and use of potentially inappropriate 
medication (n = 423).

Variables
Total

Use of potentially inappropriate medication

p-value*No Yes

n % n % n %

Age (years)

60 to 64 26 6.14 9 8.82 17 5.29

0.4165 to 69 103 24.34 23 22.54 80 24.92

≥ 70 294 69.50 70 68.62 224 69.78

Sex

Male 159 37.58 53 51.96 106 33.02
0.001*

Female 264 62.41 49 48.03 215 66.97

*p<0.05. Statistic: χ2.

Table 2. Number of potentially inappropriate medications 
used by older adults treated in the Primary Care Network 
of a city in the state of Minas Gerais.

Number of potentially 
inappropriate 
medications used by 
older adults

n %

None 102 24.10

1 121 28.60

2 to 3 151 35.70

≥ 4 49 11.60

Total 423 100
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cross-sectional, retrospective analytical study of 79 women 
aged 60 to 68 years in a city in Rio Grande do Sul, this figure 
was found to be 55.69%.29 Lastly, a cross-sectional observa-
tional study of 1000 adults aged ≥ 60 years in a city in São 
Paulo found that the prevalence of PIM use was 59.20%.30 

Though there has been significant variability between 
studies, some investigations have noted that the prevalence of 
PIM use is higher in women28,30 and increases with advanc-
ing age, especially in individuals older than 70 years.20,28 
These observations were in line with the present findings. 

The aging process is associated with functional impair-
ments in several physiological systems, especially the CNS, 
the gastrointestinal tract, the kidneys, and the musculo-
skeletal system,14 which may be why the most frequently 
used inappropriate medications were associated with dis-
eases in these organ systems. Frequent use of CNS medi-
cations considered inappropriate for older adults was also 
observed in the state of Alagoas, where 46.27% of older 
adults hospitalized in the Santa Casa de Maceió used inap-
propriate antipsychotics, while a separate study found that 
28.72% of older adults hospitalized at the Santa Casa de 
São Paulo received inappropriate medication for gastroin-
testinal disorders.31,32 Both observations reflect the findings 
of the present study.

Some medications were especially frequent in the sam-
ple, such as clonazepam and amitriptyline. In line with the 
present findings, these drugs were also the most prevalent 
in a primary care unit in Porto Alegre17 (10.32% clonaze-
pam and 24.60% amitriptyline) and a long term care facility 
in São Paulo.32 Medication that affects the CNS is espe-
cially likely to have altered pharmacokinetic parameters 
in older adults, as these drugs are highly fat-soluble and 
older patients have less muscle mass relative to fatty tis-
sue.33 Therefore, intoxication and side effects are more fre-
quent in individuals aged 60 years or older, and the most 
common adverse effects— dizziness followed by falls and 
fractures— can result in death.14

Physicians had high levels of confidence in their ability to 
prescribe medication for older adults but showed little knowl-
edge of the Beers criteria. These findings are not exclusive to 
Brazil. In Italy, a cross-sectional study of 155 primary care 
physicians revealed that 88.00% of these individuals were 
confident in their ability to prescribe medication to older 
patients, but 69.00% were not aware of the Beers criteria 
and only 16% occasionally used this tool.34

One hypothesis for the low frequency with which phy-
sicians relied on external sources when prescribing medica-
tion could be a lack of awareness regarding PIM and their 
consequences.29 Although physicians correctly identified the 

Anatomical Therapeutic Chemical 
Classification System n %

Central nervous system 203 47.99
Clonazepam 83 19.62
Amitriptyline 53 12.53
Alprazolam 43 10.16
Diazepam 37 8.74
Zolpidem 28 6.62
Paroxetine 19 4.49
Phenobarbital 15 3.54
Risperidone 12 2.83
Quetiapine 9 2.12
Lorazepam 8 1.89
Nortriptyline 6 1.41
Imipramine 5 1.18
Clomipramine 3 0.71
Haloperidol 3 0.71
Doxepin 2 0.47
Chlordiazepoxide 1 0.23
Clozapine 1 0.23
Meperidine 1 0.23
Olanzapine 1 0.23

Alimentary tract and metabolism 124 29.31
Omeprazole 105 24.82
Scopolamine 16 3.78
Pantoprazole 8 1.89
Esomeprazole 1 0.23
Hyoscyamine 2 0.47
Dicyclomine 1 0.23
Lanzoprazole 1 0.23

Musculoskeletal system 102 24.11
Ibuprofen 70 16.54
Meloxicam 22 5.20
Cyclobenzaprine 16 3.78
Acetylsalicilic acid 10 2.36
Carisoprodol 5 1.18
Ketoprofen 5 1.18
Naproxen 5 1.18
Ketorolac tromethamine 4 0.94
Etodolac 2 0.47
Indometacine 1 0.23
Piroxicam 1 0.23

Respiratory system 30 7.09
Dexchlorpheniramine 16 3.78
Dimenhydrinate 5 1.18
Hydroxyzine 5 1.18
Brompheniramine 2 0.47
Promethazine 2 0.47
Meclizine 1 0.23

Cardiovascular system 28 6.61
Digoxin 10 2.36
Amiodarone 8 1.89
Methyldopa 7 1.65
Clonidine 3 0.71
Doxazosin 2 0.47

Antiinfectives for systemic use 19 4.49
Nitrofurantoin 19 4.49

Table 3. Most frequently used inappropriate medications in 
older adults according to the Beers (2019) criteria and the 
Anatomical Therapeutic Chemical Classification System (n = 423).
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Table 4. Accuracy of primary care physicians on multiple-choice questions from the questionnaire validated by Almeida.24

Questions Accuracy (%)

A 77-year-old patient with a history of hypertension is taking hydrochlorothiazide, metoprolol, lisinopril, and 
doxazosin. Their blood pressure is controlled and you would like to discontinue one of these medications. 
The patient has no other medical conditions. Which medication would you discontinue first?

60.00

An 85-year-old patient has a history of recurrent atrial fibrillation. Which medication would you avoid, since 
its prescription is rarely recommended?

20.00

You would like to initiate pharmacological treatment for depression in a 68-year-old patient. They have no 
other medical conditions. Which medication would you avoid due to its significant anticholinergic effects?

80.00

An 82-year-old patient is beginning physical rehabilitation after hospitalization. The patient is very anxious 
and may not benefit from physical therapy if they do not receive medication to control their anxiety. The 
patient has no history of loss of consciousness or falls. You decide to initiate low-dose benzodiazepine 
treatment. Which medication would be most appropriate for this situation?

60.00

A 70-year-old patient is having trouble sleeping. Your recommendations regarding sleep maintenance and 
rest have not had positive results. You decide to prescribe a short-term pharmacological treatment. The 
patient has no other medical conditions. Which medication would be your first choice?

93.33

A 75-year-old patient has arthritis pain and you decide to initiate a long-term treatment to help them 
manage these symptoms. Which medication would be your first choice?

26.67

Despite taking several medications, your 86-year-old patient has uncontrolled hypertension. The patient 
has a history of cerebrovascular accidents and progressive dementia. You decide to alter their prescribed 
therapy. Which medication should you avoid due to its adverse effects on the central nervous system?

80.00

inappropriate medications in multiple-choice questions, the 
frequency with which PIM are prescribed in the context of 
Family Health Strategies remains high. Another hypothe-
sis is that PIM classification systems such as the Beers-Fick 
do not provide alternatives to the medication identified as 
inappropriate, which makes it difficult to implement these 
systems in routine clinical practice.35

A study performed in the United States analyzed the 
main barriers to appropriate prescription for older adults 
and obtained similar findings to those of the present inves-
tigation. The difficulties most frequently cited by physicians 
(>50.00%), both in Ramaswamy et al.36 and the present study, 
were, respectively: the large number of medications used 
by the patient (91.00 and 66.67%); medication costs to the 
patient (89.00 and 86.67%); limited number of medications 
reimbursed by the SUS or health insurance plans (85.00 and 
93.33%); difficulty communicating with the other physicians 
treating the patient (61.00 and 66.67%); lack of information 
on the medications the patient is already taking (60.00 and 
66.67%); and lack of formal education on prescribing for 
older adults (54.00 and 60.00%). Patient unwillingness to 
stop taking medication prescribed by other physicians was 
a common issue in the present study (87.67%) but was not 
cited by professionals in the United States.

Limitations of the present study include the use of medical 
records and possible data collection bias due to incomplete or 
inaccurate information;36 the lack of chronological data in the 

medical records, especially with regard to the discontinuation 
or initiation of continuous medication; and the lack of data 
on comorbidities or the justification for the prescription of 
different drugs. The number of physicians interviewed about 
their knowledge of PIM was also relatively small.

Possible interventions based on the results of the pres-
ent study include the encouragement of continuing edu-
cation programs in primary care, which can contribute to 
professional development and improved service quality. 
Furthermore, the implementation of prescription proto-
cols for older adults based on classification criteria for PIM 
adapted to Brazilian settings would facilitate decision-making 
by prescribers.35 Another crucial measure to reduce the use 
of PIM is the adjustment of the Municipal List of Essential 
Medicines (Relação Municipal de Medicamentos Essenciais; 
REMUME) to provide safe and effective pharmacotherapy 
alternatives for older adults.29

CONCLUSION
The present findings showed a high frequency of PIM use 

among older adults treated in Primary Health Care settings, 
with medications used in the treatment of CNS disorders such 
as anxiety and depression being especially frequent. The next 
most frequently used medications were those prescribed for 
digestive and metabolic diseases. Medication availability in 
the SUS, patient unwillingness to stop taking medication 
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