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ABSTRACT

Background: Population aging has evolved gradually. Polypharmacy to control disease associated with age-related physiological
changes increases the risk of adverse drug reactions, including drug interactions among the elderly population. Objective: This
study was intended to assess the medications used by the elderly population, aiming at identifying the potentially inappropriate
medications according to the Beers Criteria. Materials and Methods: We conducted a cross-sectional study on medical records
to assess the use of medications by elderly patients admitted to the Hospital Nossa Senhora da Conceicdo in 2011. The variables
included gender, age, reasons for admission, comorbidities, and medications used by the elderly patients. Results: In total, we
reviewed 440 medical records. Patients were predominantly male (51.6%). The total number of medications used was 5904, with
an average of 13.4 per person. The three most commonly used drugs were dipyrone, omeprazole, and metoclopramide. The most
frequently used drugs according to the Anatomical Therapeutic Chemical Classification (ATC) system were those of the alimentary
tract and metabolism, nervous system, and cardiovascular system. Of the 255 types of drugs used, 42 (16.4%) were included in the
Beers list, and the three most often used were metoclopramide, ketoprofen, and aspirin. Conclusion: The number of medications
used per patient was substantial, and potentially inappropriate medications according to the Beers Criteria were significant as well.

Keywords: Adverse effects, drug interactions, drug prescription, elderly, inappropriate use of prescription drugs, inpatients,
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Introduction

The proper use of medicines, polypharmacy, and adverse
effects are important factors in the treatment of elderly patients.
Medication use is the most common intervention in health care
for older adults, being able to increase survival time and improve
quality of life."! Although there is no consensus for the definition
of polypharmacy, Bushardt eza/” defined as polypharmacy as the
presence of six or more concurrent medications. Polypharmacy
in the elderly is due to the number of prescribed medications,
but the use of drugs as self-medication is extremely common
as well.PY In addition, aging is associated with a reduction in
first-pass metabolism, bioavailability, and distribution of drugs,
which increases the risk of adverse effects,” and the risks grow
exponentially with the number of different drugs being used.!
Adverse effects tend to be more severe in the eldetly patients.”

Access this article online

Quick Response Code:
Website:
www.jfmpc.com

DOI:
10.4103/2249-4863.141628

Journal of Family Medicine and Primary Care

Polypharmacy and potentially inappropriate use of medications
in elderly are under-recognized cause of readmissions to the
hospital.®

Because of the potentially serious consequences of exaggerated
or incorrect prescriptions, screening tools have been created
to detect inadequacies in drug prescriptions. Currently, the
best-known screening tool is the Beers Criteria. In 1991, Beers
and colleagues listed 30 drugs that should not be used in elderly
patients independently of diagnosis.” In 2003, Fick and colleagues
updated these criteria and divided them into two categories. First,
a list of medications to avoid in older adults, due to the high risk
of adverse effects; these should be replaced by safer medications
already available. Second is a list of medications to avoid in older
adults in certain clinical circumstances.”” In 2012, the American
Geriatrics Society (AGS) and an interdisciplinary panel of experts
in geriatric care and pharmacotherapy reach consensus on the
2012 AGS Beers Criteria. Fifty-three medications or medication
classes encompass the final updated criteria, which are divided
into three categories: Potentially inappropriate medications
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or classes to avoid in older adults, potentially inappropriate
medications or classes to avoid in older adults with certain
diseases, and syndromes that the drugs listed can exacerbate, and

medications to be used with caution in older adults.!'!

The purpose of this study was to determine the prevalence of
medication use, and identify potentially inappropriate drugs,
according to Beers Criteria, for use in older adults admitted to a
hospital in southern Brazil.

Materials and Methods

This study was approved by the Research Ethics Committee of
the University of Southern Santa Catarina, under registration
number 12.136.4.01.111.

We conducted an epidemiological cross-sectional study to
assess medication use in older adults hospitalized at Hospital
Nossa Senhora da Conceicao, located in the state of Santa Catarina,
southern Brazil, covering the period between 1 January and
31 December 2011. During the study period, approximately
5000 hospitalizations of elderly people occurred. We calculated
a sample of 360 admissions, considering an unknown
prevalence of 50% of elderly that used potentially inappropriate
medications, with a 95% confidence interval. The sample was
randomly selected from the total admissions for the period, by
using a table of random numbers. A 20% addition was made
to compensate for losses, totaling a final sample size of 440
records.

All hospitalizations of elderly people aged 60 years and
over (completed in 2011) were included in the study. In case of
hospital readmission, the records were excluded. No record was
excluded for poor quality or lack of accuracy reasons.

Tasy®, particular software used by the hospital, was engaged
to collect the data from the electronic medical records. The
following variables were included within the data extraction
process: Gender, date of birth, age, reason for hospital admission,
comorbidities, use of medications during hospitalization
by generic name and the Anatomical Therapeutic Chemical
Classification (ATC) system, and polypharmacy. The Beers
Criteria for potentially inappropriate medication in older adults
were used to assess the medication use in the study population.

The collected data were entered into the EpiData software,
version 3.1. Statistical analysis was performed using the
Statistical Package for the Social Sciences version 20.0. We used
the Chi-square test to assess the association between variables
of interest, and the Student’s /test for mean comparison. The
statistical significance level was set at 95%.

Results

We examined the medical records of 440 elderly patient, of whom
227 (51.6%) were men. The mean age was 69.7 years (SD = 6.0).
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The total number of medications used for these patients during
the study period was 5904, with an average of 13.4 (SD = 7.4)
drugs per patient. There were no gender-related differences
regarding the number of medications used by men or
women (P = 0.995).

Table 1 shows the 20 most common drugs used by the elderly
patients, percentage out of the total number of drugs used, and
percentage out of the total hospital admissions.

There was a high prevalence of medications used for pain,
inflammation, and vomiting. In addition, approximately
70% of hospitalized patients had dipyrone, omeprazole, and
metoclopramide as part of their prescriptions, which suggests a
pattern of medication use.

Of the surveyed patients, 350 (79.5%) had comorbidities
registered in their medical records. Most frequent comorbidities
were hypertension (42.3%), diabetes mellitus (13%),
cancer (8.9%), and congestive heart failure (4.3%). There was
no significant gender-related difference in the number of
comorbidities (P = 0.804). The number of medications used by
those with at least one comorbidity was significantly higher than
those that had no comorbidities. Patients with comorbidities
used 14.4 (SD = 7.5) different drugs on average, whereas
patients without comorbidity used 9.8 (SD = 5.5) different
drugs (P = 0.018). Table 2 shows the reasons for hospitalization
in the study sample.

The data showed that the main reasons for hospitalization were
due to respiratory and cardiovascular disorders, and that the

Table 1: Main medications used by elderly patients (n=440)

Medications Number of  Percentage Percentage
patients who out of the total out of the total
used the admissions  number of drugs
medicationn  (n=440) %  used (n1=5904) %
Sodium dipyrone 300 68.2 5.1
Omeprazole 300 68.2 5.1
Metoclopramide 204 60.0 4.5
Tramadol 175 39.8 3.0
Ketoprofen 148 33.6 2.5
Acetylsalicylic acid 132 30.0 2.2
Ondansetron 121 27.5 2.0
Enoxaparin sodium 120 27.3 2.0
Furosemide 114 259 1.9
Sodium heparin 113 25.7 1.9
Fentanyl 112 255 1.9
Captopril 111 25.2 1.9
Morphine 111 252 1.9
Midazolam 107 24.3 1.8
Paracetamol 101 23.0 1.7
Ipratropium bromide 97 22.0 1.6
Ephedtrine 92 20.9 1.6
Losartan 92 20.9 1.6
Cefazolin 89 20.2 1.5
Simvastatin 84 19.1 1.4
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causes of admissions were multiple because it is a referral hospital
with various medical specialties.

Table 3 shows the ATC classification of drugs and amount of
medications used.

In this study, the classes of drugs most commonly used among
the elderly inpatients, according to the ATC classification, were
“N,” “A,” and “C”, which correspond to the nervous system,
alimentary tract and metabolism, and cardiovascular system,
accounting for 68.0% of the medications used.

Table 2: Main reasons for hospitalization of the

elderly (n=440)

Reasons Number of Percentage of total
admissions n hospitalizations %
Dyspnea 55 12,5
Precordialgia 36 8.2
Pain in lower limbs 33 7.5
Abdominal pain 29 6.6
Gangrene of the extremities 20 4.5
Neoplasia-chemotherapy 15 3.4
Low back pain 13 3.0
Asthenia 12 2.7
Surgery-cholecystectomy 10 2.3
Mental confusion 10 2.3
Surgery-saphenectomy 8 1.8
Hemiparesis 8 1.8
Polytrauma 6 1.4
Hypertensive crisis 6 14
Dysuria 6 1.4
Cough 6 1.4
Infected leg ulcer 6 14
Other 161 36.4

Table 3: ATC classification of drugs (n=5904)

ATC classification Number of
times the drug

Percentage
of the total

was used n  drugs used %

Nervous system - N 1706 28.9
Alimentary Tract and Metabolism - A 1165 19.7
Cardiovascular system - C 1147 19.4
Blood and blood forming organs- B 541 9.2

Anti-infectives for systemic use- | 410 6.9

Respiratory system - R 276 4.7

Musculoskeletal system- M 252 4.3

Systemic hormonal preparations 205 3.5

(except sex hormones and insulin) - H

Dermatologicals - D 69 1.2

Sensory Organs - S 62 1.1

Antineoplastic and 25 0.4
immunomodulating agents - L

Antiparasitic products, insecticides and 23 0.4
repellents - P

Genitourinary system and sex 17 0.3

hormones - G

Various - V 6 0.1

ATC: Anatomical therapeutic chemical
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Beers criteria-based review of medications use

Our data showed that of the 440 patients evaluated, 420 (95.5%)
used at least one of the potentially inappropriate medications
on the Beers list. Furthermore, the average of potentially
inappropriate medications per patient was 3.01 (SD = 1.64), and
the amount varied from 1 to 9 drugs per patient.

Of the 255 different types of drugs used by the elderly patient in
the study, 42 (16.4%) were potentially inappropriate medications.
Table 4 lists all drugs identified as potentially inappropriate for
elderly patients, according to the Beers Criteria.

Our data revealed that metoclopramide, acetylsalicylic acid, and
ketoprofen accounted for 43% of the potentially inappropriate
medications and 9.2% of all drugs used in the study period.
Inappropriate medications on the Beers list most commonly used
among the elderly inpatients in this study were the ATC classes
“A,” “N,” and “M”, which correspond to the alimentary tract
and metabolism, nervous system and musculoskeletal system,
accounting for 15.1% of the total drugs used and 68.5% of all
potentially inappropriate medications for the elderly patients.

Discussion

Our data showed that 5904 drugs were used in 440 surveyed
patients during their hospital stay, an average of 13.4 drugs
pet patient. Studies conducted in southern states of Brazill'>")
showed a lower prevalence, between 7.0 and 7.8 medications
per patient, whereas in our study, the prevalence was almost two
times higher. Our data showed that of the 440 patients evaluated,
420 (95.5%) used at least one of the potentially inappropriate
medications on the Beers list. Of the 255 different types of
drugs used by the elderly patients in the study, 42 (16.4%) were
potentially inappropriate medications.

The most widely used drugs were dipyrone, omeprazole, and
metoclopramide. Braga ez @/ demonstrated that dipyrone and
metoclopramide had a prevalence of use of 35.7% and 25.0%,
respectively, in older adults, whereas in this study, we observed
a two-fold higher prevalence of these drugs. Dipyrone is not
commonly used in the United States and is not included in
the Beers list. Even so, it is widely used in other countries, like
Brazil, and should be included in the Beers Criteria of potentially
inappropriate medications, because it poses a risk of adverse

outcomes for the eldetly.*!

This study revealed that omeprazole, which is also not listed in the
Beers Criteria, was widely used in the elderly patients. It should
be noted that studies conducted in Japan provided evidence
that the most serious adverse effects of this drug are related
to hypomagnesaemia,l>'l bone fractures, deficient absorption
of calcium, vitamin B12, and iron.' Along the same line,
metoclopramide has been linked to a 2.5% of the possible drug
interactions!'” and cause adverse reactions such as extrapyramidal
effects (29.0%), dizziness (18.2%), and tremor (9.9%).1"
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Table 4: Classification of potentially inappropriate medications, according to the beers criteria, prescribed to the elderly

patients

Inappropriate medications on the ATC Number of times the Percentage use of potentially Percentage of the total
Beers list classification drug was used (n=440) n inappropriate medications (n=1.265) % drugs used (n=5.904) %
Metoclopramide A03 264 20.9 4.5
Ketoprofen MO1 148 11.7 2.5
Acetylsalicylic acid BO1 132 10.4 2.2
Insulin A10 99 7.8 1.7
Ipratropium bromide RO3 97 7.7 1.6
Clonazepam NO03 79 6.2 1.3
Spironolactone C03 51 4.0 0.9
Diazepam NO5 48 3.8 0.8
Scopolamine+sodium dipyrone A04 39 3.1 0.7
Digoxin C01 37 2.9 0.6
Dipyrone+promethazine+adiphenine NO2 35 2.8 0.6
Clonidine C02 28 2.2 0.5
Haloperidol NO5 28 2.2 0.5
Amitriptyline NO06 17 1.3 0.3
Nifedipine C08 14 1.1 0.2
Zolpidem NO05 13 1.0 0.2
Amiodarone Co1 12 0.9 0.2
Fluoxetine NO06 12 0.9 0.2
Diclofenac sodium MO1 11 0.9 0.2
Sertraline NO06 11 0.9 0.2
Lorazepam NO05 10 0.8 0.2
Mineral oil A06 9 0.7 0.2
Carbamazepine NO03 9 0.7 0.2
Chlorpromazine NO05 9 0.7 0.2
Scopolamine A04 6 0.5 0.1
Doxasozin Co2 5 0.4 0.1
Alprazolam NO05 5 0.4 0.1
Salbutamol+ipratropium bromide RO3 5 0.4 0.1
Promethazine RO6 5 0.4 0.1
Ibuprofen MO1 4 0.3 0.1
Cyclobenzaprine MO03 4 0.3 0.1
Cisplatin 101 3 0.2 0.1
Imipramine NO06 3 0.2 0.1
Methyldopa co2 2 0.2 0.03
Phenobarbital NO03 2 0.2 0.03
Flurazepam NO05 2 0.2 0.03
Dexchlorpheniramine RO6 2 0.2 0.03
Ticlopidine BO1 1 0.1 0.02
Propafenone Co1 1 0.1 0.02
Nitrofurantoin Jo1 1 0.1 0.02
Catrboplatin 101 1 0.1 0.02
Diphenhydramine RO6 1 0.1 0.02

ATC: Anatomical therapeutic chemical

Approximately, 150 medications and medication classes are listed
on the Beers Criteria! of potentially inapproptiate medications for
elderly patients. Of these, 42 were used at least once in the study
population during the study period. The top six medications of the
Beers list most commonly used by the elderly in this study were
metoclopramide, ketoprofen, acetylsalicylic acid, insulin, ipratropium
bromide, and clonazepam, which accounted for more than 64.0% of
the total use of potentially inappropriate medications for older adults.

Metoclopramide was listed in the Beers Criteria because of the
risk of causing extrapyramidal adverse effects, including tardive
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dyskinesia, a risk that may be even greater in the elderly patients.
Ketoprofen and acetylsalicylic acid were included in the Beers
Criteria due to increased tisk of gastrointestinal bleeding and peptic
ulcer. Insulin was listed due to the increased risk of hypoglycemia,
in the absence of improved management of hyperglycemia.
Ipratropium bromide was listed due to reduced clearance with
advancing age, thus increasing the anticholinergic effects from
the medication. Clonazepam and benzodiazepines in general
were included in the Beers Criteria due to increased sensitivity of
the elderly to these drugs, thereby increasing the risk of cognitive
impairment, falls, fractures, delitium, and cat accidents.!'"
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With regard to potentially inappropriate drugs according to
Beers, the result of this study was similar to other published
studies on the eldetly population. One of them, conducted in
the metropolitan area of Sio Paulo," found that the use of
potentially inappropriate medications accounted for 15.1% of
the prescriptions among the elderly. Another study, conducted
in outpatient clinics of the Geriatrics Service, University of Sao
Paulo,” found a 26.9% prevalence of potentially inapproptiate
medications among older adults, which shows that there is a
certain pattern followed by the Brazilian health care centers in
this respect.

Importantly, the Beers Criteria is meant to serve as a guide for
clinicians and health care providers. It does not prohibit the
use of drugs, but restricts them on occasion, depending on
the possible interactions between the drugs and the disease or
syndrome presented by the individual. Thus, the Beers Criteria
must be carefully analyzed, identifying medications that pose
potential risks outweighing potential benefits for elderly people.

Using a list of potentially inappropriate medications for older
adults is of greatimportance. Therapy practices should align with
these guidelines and create treatment protocols that include the
particulatities of the eldetly population.?! Switching to drugs
with less risk of adverse reactions and drug interactions should
be considered.

This study allowed us to analyze the use of potentially
inappropriate medications in the elderly people, as well as
provide suggestions for replacing medicines that could reduce
possible harm to patients.'"! Some of the limitations to this
study are related to loss of data due to incomplete filling of the
medical records, mainly those related to previous comorbidities.
Moreover, some prescriptions read “if necessary,” which impaired
adequate assessment, whether the drug was used at some point
during the hospital stay. It was assumed that medicines prescribed
as “if necessary” were used.

Nevertheless, this is a groundbreaking study because published
works on the subject are scarce. Our study allowed us to alert
health managers and provide data to researchers, health care
professionals, particularly drug prescribers for the use of
potentially inappropriate medications for the elderly.

This study was conducted in a hospital setting on inpatient elderly
people; and so, all medications were prescribed by physicians.
Particular care must be taken in prescribing medications for older
adults. The possibility of adverse events and drug interactions
should always be borne in mind. Findings from this study
indicated a considerable amount of potentially inappropriate
medications being used, which should be avoided and replaced
by other medications with less potential for adverse effects.

In conclusion, the number of drugs used by the surveyed elderly

patients was 5904, encompassing 255 different medications. The
average number of medications used per person was relatively
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high, totaling 13.4 medications per patient. The average
number of medications taken by men and women showed
no significant difference. The most frequently used drugs
according to the ATC system were those of the alimentary tract
and metabolism, nervous system, and cardiovascular system.
The most commonly used drugs were dipyrone, omeprazole,
and metoclopramide.

Of the total number of medications used, 16.4% were potentially
inappropriate according to the Beers Criteria, and the most
commonly used were metoclopramide, acetylsalicylic acid and
ketoprofen.
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