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The aim of this study was to determine the profile of the pharmacotherapy used by hospitalized elderly. A cross-sectional
study was conducted at a Brazilian charitable general hospital. Drug prescriptions for hospitalized elderly patients
(age>60 years), dated from May to September 2010, were the source of data for this study and retrospectively analyzed
(n=1,783). Polypharmacy (use of 5 or more drugs) and potentially inappropriate medications (PIMs — according to the
Beers Criteria) were identified. Associations between sex, age, admission for cardiovascular disease or hospital stay and
polypharmacy or PIM prescription were studied using univariate analysis (Pearson’s Chi-square test). The association
between polypharmacy and PIM prescription was also evaluated. A total of 204 elderly were hospitalized (mean age
= 75 years) during the study period. The most commonly prescribed drugs acted on the cardiovascular system (29%)
and the alimentary tract and metabolism (26%). Around 90% of the elderly were submitted to polypharmacy and 59%
had, at least, one prescription of PIMs. A hospital stay of five days or more was associated with polypharmacy and PIM
prescription. This study revealed a worrying drug utilization profile of high PIM use and polypharmacy practice. There is
a need to implement strategies to improve geriatric prescribing.
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RESUMO

O objetivo deste estudo foi determinar o perfil da farmacoterapia utilizada por idosos hospitalizados. Foi realizado um estudo
transversal em hospital brasileiro geral filantropico. As prescrigdes de pacientes idosos hospitalizados (idade > 60 anos),
datadas a partir de maio a setembro de 2010 foram a fonte de dados para este estudo e foram analisadas retrospectivamente
(n=1.783). A pratica de polifarmacia (consumo de 5 ou mais medicamentos) ¢ uso de medicamentos potencialmente
inadequados (MPI - de acordo com o critério de Beers) foram identificados. As associagdes entre género, idade, admissao
para doenga cardiovascular ou tempo de estadia hospitalar e polifarmacia ou uso de MPI foram analisadas por meio de analise
univariada (teste do qui-quadrado de Pearson). A associagdo entre polifarmacia e MPI prescricdo também foi avaliada.
Durante o periodo do estudo, 204 idosos foram hospitalizados (idade média=75 anos). Os medicamentos mais prescritos
agiam sobre o sistema cardiovascular (29%) e sistema digestorio e metabolismo (26%). Cerca de 90% dos idosos praticavam
polifarmacia e 59% usavam pelo menos um MPI. A estada hospitalar de cinco dias ou mais foi associada a polifarmacia e
uso de PIM. Este estudo permitiu o diagnéstico de um perfil de utilizacdo de medicamentos preocupante. Assim, surge a
necessidade de implementagdo de estratégias para melhorar a prescri¢ao geriatrica.

Palavras-chave: idosos; prescrigdo inadequada; polifarmacia; envelhecimento; farmacoepidemiologia
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INTRODUCTION

The aging of the population is a phenomenon ob-
served worldwide. However, few countries have an aging
process as fast as that of Brazil (1,2). Besides changes in
the population’s age structure, a transition is also occurring
in patterns of disability, morbidity, and mortality, redefin-
ing the national epidemiological profile (1,3).This epide-
miological transition is mainly characterized by a shift in
the prevalence of infectious and parasitic diseases to more
chronic diseases, which predominantly affect the elderly
(3.4).

These demographic and epidemiological transitions
have led to a greater burden on the health system since the
elderly population requires more health services and needs
constant monitoring, special care, and numerous medi-
cines (1, 5-7). Developing quality geriatric prescriptions,
however, becomes a complex process given the various
physiological peculiarities and high prevalence of chronic
diseases among this patient group, which is exposed to a
greater risk of Adverse Drug Reactions (ADR) and another
iatrogenesis (8-11).

With this in mind, a quality prescription must con-
tain medications with appropriate indications at the proper-
ly adjusted dose for the kinetic profile of the elderly patient.
Also, in geriatric prescribing, combinations of medicines
which cause drug interactions, fixed combinations, dual
therapy, and drugs with questionable therapeutic value
should all be avoided (9-11).The quality of drugs prescrip-
tion for the elderly may, therefore, be assessed by different
indicators. In pharmacoepidemiological studies targeting
hospitalized elderly, evaluation of parameters such as the
use of potentially inappropriate medication (PIM) and
polypharmacy is common (8, 12-17).

Pharmacotherapy is considered potentially inap-
propriate when the risks of its use outweigh its benefits
(18-20).Exposure of the elderly population to this type of
medication has been shown to be associated with increased
morbidity and mortality, increased the frequency of health
service use and higher occurrence of ADR (12, 13, 15, 16,
21, 22).Studies have shown that the prescription of PIM to
Brazilian elderly is commonplace in some different settings
(23-25). However, the number of pharmacoepidemiolog-
ical studies focusing on the Brazilian hospitalized elderly
population during their hospital stay is small (26).

These issues prompted the present epidemiologic
study conducted at a philanthropic hospital to evaluate the
prevalence and factors associated with polypharmacy and
use of potentially inappropriate medicines among hospital-
ized elderly.
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MATERIALS AND METHODS

A cross-sectional study was conducted to define the
quantitative and qualitative profile of the pharmacotherapy
provided to a hospitalized elderly population (persons aged
60 years or older) of a general hospital located in the city of
Mariana, Minas Gerais State, Brazil.

A convenience sample was selected representing
each elderly patient admitted to one of the 18 beds of the
general ward of the hospital studied between May st and
September 30th, 2010. All of the patients” prescriptions
were retrospectively checked. Data on medicine use, age,
sex, length of stay and main diagnosis were collected.

All medicines identified on the prescriptions were
classified according to the first and second level of the ATC
(Anatomical Therapeutic Chemical) classification system
of the World Health Organization (WHO).

The dependent variable was polypharmacy and use
of potentially inappropriate medicines (PIM). Polypharma-
cy was determined through the use of five or more drugs,
and PIM as "PIM independent of diagnoses or condition”
and "PIM considering diagnoses or conditions" according
to the Beers criteria, updated by Fick and cols (2003). (19).
PIM regarding diagnoses or conditions were identified af-
ter taking into account the principal diagnosis.

The explanatory variables sex, age, the length of
stay and admission for cardiovascular disease were ana-
lyzed to evaluate polypharmacy practice and use of PIM.
Polypharmacy was also employed as an explanatory vari-
able for PIM use.

For data organization and processing, a database
was created using Epilnfo® 7 software.

Univariate analysis was performed using Pearson’s
Chi-Square tests to investigate the association between the
explanatory and dependent variables at a level of statistical
significance of 5%. Odds ratio and 95% confidence interval
were also determined for each association evaluation.

This study was conducted in accordance with the
standards required by the Declaration of Helsinki and was
approved by the Ethics and Research Committee of the
State University of Montes Claros (UNIMONTES) under
process number 2427.

RESULTS AND DISCUSSION

During the period of analysis, 398 patients were
admitted to the general ward of the hospital studied, 204
(51.3%) of whom were elderly. And 1,783 prescriptions

were evaluated (mean of 8.7 prescriptions/elder).
Among the individuals included in the study, 112



were female (54.9%), with age ranged from 60 to 105 years
(mean of 74.8 = 9.7 years). The length of hospital stay
ranged from 1 to 34 days, with a mean stay of 7 + five days.

Regarding the assessment of the main diagnosis of
the elderly individuals at the time of admission, 42 different
diseases were listed. The most frequent conditions were:
"pneumonia and influenza" (15.7%), "chronic lower respi-
ratory tract diseases" (10.8%), "heart failure" (9.8%) and
"stroke" (8.8%).

A total of 2,109 drugs were prescribed and accord-
ing to ATC classification, 28.9% of these acted on the car-
diovascular system, 26.5% on the alimentary tract and me-
tabolism, and 20.7% on the nervous system.

Prescription analysis revealed that 90.2% of the el-
derly in the study (n=184) had, at least, one prescription
exhibiting polypharmacy.

It was also observed that 59.3% of older people
(n=121) had, at least, one prescription of PIM independent
of diagnoses or condition; and among these,71 had only
one PIM prescribed (Table 1).A total of 197 PIMs were
prescribed, representing an average of 1.0 PIM/patient.

The most frequently prescribed PIMs independent
of diagnoses or conditions were diazepam (24.9%), di-
goxin, at doses > 0.125 mg/day (18.8%), and tenoxicam
(13.7%) (Table 2).

Table 1. Potentially inappropriate medications (PIM) identified in
the prescriptions to the elderly patients from a hospital in Mari-
ana, Minas Gerais, Brazil, according to the Beers Criteria.

Relative
Frequency (%)

Absolute Frequency

(m)

0 83 40.7
1 71 34.8
2 30 14.7
3 15 7.3
4 4 2.0
5 1 0.5
Total 204 100

The only PIM considering diagnoses or condi-
tions identified in the prescriptions analyzed was teno-
xicam, prescribed for 27 elderly diagnosed with gastric
or duodenal ulcer.

Univariate analysis found no statistically signifi-
cant association between sex, age or admission for cardio-
vascular disease and polypharmacy (Table 3).

Table 2. Frequency of prescription of potentially inappropriate
medications (PIM) to the elderly patients from a hospitalin
Mariana, Minas Gerais, Brazil, according to the Beers Criteria.
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Absolute  Relative

(n) (%)
Diazepam 49 24.9
Digoxin (dose > 0.125 mg/day) 37 18.8
Tenoxicam 27 13.7
Scopolamine 23 11.7
Nifedipine (immediate release) 17 8.6
Promethazine 8 4.1
Amiodarone 7 3.6
Methyldopa 5 2.5
Dexchlorpheniramine 5 2.5
Mineral oil 4 2.0
Amitriptyline 4 2.0
Ferrous sulfate (dose > 325 mg/day) 3 1.5
Clonazepam 3 1.5
Others 5 1.1

Similarly, no association was found between sex,
age, admission for cardiovascular disease or polypharmacy
and PIM prescription (Table 4). However, longer hospital
stay (over 4 days) was associated with both polypharmacy
and PIM use (Tables 3 and 4).

The prevalence of polypharmacy among the hos-
pitalized elderly was high (90.2%) and similar to the rate
detected in a study conducted in India (90.4%) but higher
than the prevalence identified in an Italian study (20.1%)
(27,28). Polypharmacy exposes elderly patients to a greater
likelihood of drug-related problems (or drug therapy pro-
blems), adverse reactions and drug interactions (8).

The prevalence of prescription of PIMs independent
of diagnoses or condition (59.3%) was higher than that re-
ported in other studies employing similar methods (14, 16,
17,26, 28) The high frequency of prescription of PIMs may
reflect the lack of knowledge regarding the Beers Criteria
among prescribers. This reinforces the importance of the
dissemination of the Beers Criteria among physicians, and
the implementation of prescription review.

The most frequently prescribed PIMs in this study,
namely, the long-acting benzodiazepine diazepam, digo-
xin, scopolamine and short-acting nifedipine, also featured
among the five most prescribed PIMs of other similar stu-
dies (16, 17, 26, 28). These results demonstrate that hos-
pitalized elderly may be at greater risk of ADRs such as
constipation, orthostatic hypotension, sedation, walking
difficulties, falls and fractures (18, 19).

A length of hospital stay of five days or longer was
associated with a higher chance of exposure to polypharma-
cy (OR = 0.23, 95%CI= 0.84-0.62) and PIMs (OR = 0.54,
95%CI = 0.30-0.95). This shows that, although patients hos-
pitalized for longer periods are believed to be more fragile,
no additional efforts were made to safeguard them from the
potential harm of polypharmacy and PIM use. Likewise, se-
veral other studies also found an association between longer
lengths of stay and PIM use (17, 26, 28).
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Table 3. Association between sex, age, admission for cardiovascular disease, the duration of stay and polypharmacy among the elderly

patients from a hospitalin Mariana, Minas Gerais, Brazil.

Variables Polypharmacy
With Polypharmacy n (%) Without Polypharmacyn (%) N  p-value 0dds Ratio (95% CI)
Gender
Male 85(46.2%) 7(35.0%)
0.339 1.59 (0.61-4.17)
Female 99(53.8%) 13(65.0%) 112
Age group
60-79 127(69.0%) 12(60.0%) 139
0.411 1.50 (0.58-3.83)
Over 79 57(31.0%) 8(40.0%)
Admission for cardiovascular disease
Yes 48(26.1%) 5(25.0%) 53
0.916 1.06 (0.37-3.07)
No 136(73.9%) 15(75.0%) 151
Length of stay
1-4 days 64(34.8%) 14(70.0%) 78
0.002 0.23(0.84-0.62)
Over 4 days 120(65.2%) 6(30.0%) 126

None of the other analyzed associations were statis-
tically significant. In other studies, PIM use was associated
with female gender, (14, 26), admission for cardiovascular
disease (14), and younger age groups (14, 16).

The present study has some limitations. The first is
that analyzes were based on a convenience sample. Ano-
ther limitation is that the version of the Beers Criteria used
(2003) has now been updated by the American Geriatric
Society (latest version 2015). All of the PIMs identified in
the present study using the 2003 Beers Criteria, except fer-
rous sulfate, remain in the 2015 version.

However, some new drugs have been added to the
criteria. This suggests that, although not performed, an
analysis of the data using the 2015 Beers Criteria would
probably show an even higher PIM prescribing prevalence.

Despite these limitations, the present study has great
relevance, especially given the lack of international, and
particularly national, aging pharmacoepidemiology studies
in hospital settings. Moreover, unlike many studies availab-
le assessing prescription on hospital admission, the present
investigation evaluated the drugs used by the elderly during
their hospital stay, revealing the nosocomial pharmacothe-
rapy provided to this growing and vulnerable population.

Table 4. Association between sex, age, admission for cardiovascular disease, length of stay, polypharmacy and PIM prescription, among

the elderly patients from a hospitalin Mariana, Minas Gerais, Brazil

Prescription of PIM

EELIE
With PIM n (%) Without PIM n (%) N p-value 0dds Ratio (95% CI)
Gender

Male 60(49.6%) 32(38.6%) 92
0.120 1.57 (0.89-2.77)

Female 61(50.4%) 51(61.4%) 112

Age group

60-79 78(64.5%) 61(73.5%) 139
0.174 0.65 (0.35-1.21)

Over 80 43(35.5%) 22(26.5%) 65

Admission for cardiovascular disease

Yes 30(24.8%) 23(27.7%) 53
0.641 0.86 (0.46-1.62)

No 91(75.21%) 60(72.3%) 151

Length of stay

1-4 days 39(32.2%) 39(47.0%) 78
0.033 0.54 (0.30-0.95)

Over 4 days 82(67.8%) 44(53.0%) 126

Polypharmacy

No 12(9.9%) 8(9.6%) 20
0.948 0.97(0.34-2.70)

Yes 109(90.1%) 75(90.4%) 184
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CONCLUSION

Although the clinical outcomes of drug therapy were
not analyzed, this study revealed a worrying drug utiliza-
tion profile of a high prevalence of PIM use and polyphar-
macy practice. The association between length of stay and
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PIM use shows that continuous and intensive prescription

analyzes should be practiced, especially among those el-

derly hospitalized for four days or longer.Given that the

elderly segment is a major user of medications and hospital

institutions, these results show the need to implement strat-

egies to improve geriatric prescribing.
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