
Abstract
Objective To characterize the use of medicines and to

evaluate the inappropriateness of drugs in elderly

outpatient population. Setting Twelve community

pharmacies in different districts of Lisbon – Portugal.

Method Observational cross-sectional survey, in a

sample of 213 elderly outpatients (age ‡ 65-years-old)

presenting a prescription with two or more drugs, for

their own use. Main outcome measures Drug use

pattern and prevalence of potentially inappropriate

medication. Results We have studied 213 outpatients,

who were taking a total of 1,543 drugs, with an average

of 7.23 per patient. The drugs were distributed mainly

in the following 3 ATC (Anatomical Therapeutic

Chemical Classification) classes: C (cardiovascular

system), N (nervous system) and A (alimentary tract).

Using the 1997 Beers Explicit criteria, 75 occurrences

of inappropriate medicines were detected in 59

patients (27.7%), while with the 2003 Beers Explicit

criteria we detected 114 cases of inappropriate medi-

cation in 82 patients (38.5%). The occurrence of

inappropriate medicines was significantly associated

with the consumption of a high number of drugs.

According to the ATC Classification, more than one

half of the cases of inappropriateness were related with

long acting benzodiazepines and with ticlopidine. The

2003 version detected a significantly higher prevalence

of inappropriate drug use having potentially adverse

outcomes of high severity. Conclusions The applica-

tion of the updated Beers criteria lead to higher rates

of potentially inappropriate medication, and especially

those responsible for more severe adverse outcomes.

The results suggest that there is a need for interven-

tions to improve instructions for safe drug use in the

elderly patients and to decrease the number of medi-

cations whenever it is possible. This study suggests a

high prevalence of potentially inappropriate drug use

by the elderly patients of Lisbon region, Portugal.
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Introduction

Inappropriate medication use in the elderly is a major

safety concern due to: (1) age-related changes in

pharmacokinetics and pharmacodynamics, (2) complex

drug regimens, (3) co-morbidity (multiple chronic dis-

eases) and (4) cognitive impairment [1, 2]. These

complications may lead to serious drug-related mor-

bidity and/or mortality [3, 4].

Because the use of medicines plays a major role in

geriatric clinical practice, a surveillance of drug use in

the older population is mandatory [5, 6]. In order to

evaluate the appropriateness of drug use in this popu-

lation, clinicians and researchers developed several

criteria (explicit or implicit) [7–9]. The most widely

used are the Explicit Beers criteria, proposed for the

first time in 1991 [10], expanded in 1997 [7] and, revised

and updated in 2003 [11]. These criteria, developed
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through extensive literature review and consensus

methodology, identify medicines that should be avoi-

ded in patients over 65 years old and its validity comes

from published evidence on each drug, the clinical

experience of panel members, and outcomes of the

studies [12–15].

The updated 2003 Beers criteria identifies 48 drugs

or classes of medicines to be avoided in older patients,

while the 1997 version agreed on only 28 individual

medications or classes of medications. The 2003 update

includes several medications for which new informa-

tion has become available or that have come to the

market since the 1997 study of the Beers criteria was

published [11].

Aim of the study

Our main goal was to assess the effect of the update in

the prevalence of the potentially inappropriate drug

use. We also intended to contribute to characterizing

the drug use pattern in the elderly.

Methods

Study design

An observational cross-sectional survey was carried

out in a group of elderly outpatients, customers of 12

community pharmacies, chosen by convenience, in

different districts of Lisbon, from October 2002 to

January 2003.

Each pharmacy was supposed to select 20 elderly

patients, one per day: the first who came in the phar-

macy carrying a medical prescription containing two or

more drugs for self-consumption was invited to

participate in the study. If the first invited refused, the

pharmacy should select the next one.

Once the invitation was accepted, the individuals

had to give written informed consent (since this

research was not a clinical trial, it did not require

approval of the Ethical Committee). Data were col-

lected through patients’ interviews, using a compre-

hensive structured questionnaire and conducted by

pharmacy students with Pharmaceutical Care training.

The Research Team supervised the students.

Data on demographics and self-reported medication

were collected and evaluated. The elderly were

requested to inform about the medications they were

currently taking. Prescriptions, and medicines in use

that were brought from home on request, were used to

validate the medicines data. Drugs were registered by

trade name and strength, and classified according to

the Anatomical Therapeutic Chemical Classification

[16] (ATC).

Inclusion criteria

Elderly patients (age ‡ 65 years) that presented a

prescription with two or more drugs for their own use

were invited to participate in the study.

Assessment of inappropriate medication

The frequency of potentially inappropriate medication

in the studied sample was evaluated using two sets of

Beers Explicit criteria (diagnosis independent), the

version of 1997 and of 2003 [7, 11]. The 1997 version

was used to compare the results of this research with

studies carried out in other countries. The 2003 version

was used for comparison with the 1997 version, and to

generate results for future research.

Statistical analysis

Statistical analysis was performed using statistic soft-

ware package SPSS (V12 for Windows). Statistic sig-

nificance was assumed when P < 0.05. The routines

used were frequency distribution, bivariates associa-

tion by cross tabulation using chi-square, Fisher exact

test for categorical variables, and Student t tests for

continuous variables.

Results

Patients’ profile

We studied 213 elderly patients (68 male and 145

female with a mean age of 74.99—range 65–95).

Table 1 presents demographic data.

Medication assessment

The total number of medications reported was 1,543.

Patients were taking a mean of 7.23 medicines, with a

minimum of 2 and a maximum of 17 drugs per patient.

In general, women were taking a higher number of

medicines than men—mean 7.45 vs. 6.78, (P = 0.06).

Drugs from three ATC classes – C (cardiovascular

system) 35.4%; N (nervous system) 22.6% and A

(alimentary tract) 18.1%—accounted for 76.1% of the

total drug use.
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The sub-class N05 (psycholeptics drugs) was the

most commonly used (10.7%) followed by the C01

(cardiac therapy) (9.9%).

About 72% of the medicines (1,103/1,543) had been

taken for more than a year, particularly those from N

group (nervous system).

The prescription medicines accounted for 96.8% of

all medications. Pharmacists had recommended 1.5%

of the remaining medications and Others (relatives or

advertising) were responsible for 1.7%.

Medication appropriateness

Using the 1997 Beers Explicit criteria, 75 occurrences

of inappropriate medicines were detected in 59 pa-

tients (27.7%). The majority of these patients (78%)

were taking only one inappropriate drug, although we

identified 17% of the patients with two inappropriate

medicines and 5% with three inappropriate medicines.

Using the 2003 Beers Explicit criteria, we detected

114 cases of inappropriate medication in 82 patients

(38.5%). About 70% of the patients were taking one

inappropriate drug, 23.2% used two inappropriate

medicines, and the remaining used three or more

inappropriate drugs.

The use of Beers Explicit criteria, 2003 version,

showed that the highest severity of inappropriate drug

use was twice that the 1997 version (Table 2).

According to the first version, 16 (21.3%) of the 75

occurrences of inappropriateness were related with too

high dosage, while the 2003 version, detected only 12

(10.5%) cases of high dosage among the 114 inappro-

priate medicines.

Table 3 presents the distribution of inappropriate

medication by active substances. Diazepam and ticlo-

pidine were the most common inappropriate medicines

used, representing 56% of the cases in the 1997 version

and 36.8% in the 2003 version. Both are classified as

high severity.

Using either, the 1997 or 2003 Beers criteria, the

frequency of inappropriate therapy was significantly

higher in patients who were taking a higher number of

drugs, as shown in Fig. 1.

The N-group (nervous system) accounted for more

than 40% of inappropriate medication in 1997 and

2003 versions. This group was followed by B-group

(blood and blood forming organs) with 33% (1997

version) and 21% (2003 version) of inappropriateness

and by C-group (cardiovascular) with 9% (1997 ver-

sion) and 20% (2003 version).

Discussion

Inappropriate drug use among elderly outpatients is a

well-known problem, all over the world.

Our results suggest that the studied sample (patients

older than 65 that present a prescription in a pharmacy

with two or more drugs) uses a high number of medi-

cines, and a high prevalence of inappropriate therapy

was found. We found that more than 25% of the

studied ambulatory elderly patients were taking at

least one or more inappropriate drugs.

The results also show that the total number of drugs

being taken appears as a significant risk factor for

receiving an inappropriate medication.

The drug classes responsible for the higher number

of inappropriate occurrences were the benzodiaze-

pines, in particular those of longer half-life. These

findings are in line with the results of other studies

reported in the literature [12–15, 17, 18].

Table 4 presents a summary of the reviewed studies

using the 1997 Beers criteria. Despite some methodo-

logical differences among studies, this review shows a

consistent pattern of inappropriate medication use

across different countries and health care settings.

In our study, diazepam and ticlopidine were the two

drugs most commonly responsible for inappropriate-

ness, which also reflects the widespread use of these

drugs in the Portuguese elderly.

According to Table 4, diazepam appears in almost

all of the studies in a top position and it is agreed that

its use represents an inappropriateness due to the in-

creased risk of falls and fractures in the elderly [22–24].

Table 1 Demographic data of elderly patients (n = 213)

Men Women Total

n % n % N %

Age (years)
65–74 37 54.4 74 51 111 52.1
75–79 17 25 36 24.8 53 24.9
80–84 10 14.7 24 16.6 34 16
‡85 4 5.9 11 7.6 15 7
v2 = 0.39, P = 0.94

Total 68 31.9 145 68.1 213 100

Table 2 Distribution of inappropriate medicine use by severity
grade

Severity Inappropriate
Drugs 1997

Inappropriate
Drugs 2003

n % n %

High 48 64.0 100 87.7
Low 27 36.0 14 12.3
Total 75 100 114 100
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Ticlopidine use only appears in the Hanlon et al.

[14] study, carried out in the United States. Ticlopidine

has been shown to be no better than aspirin in

preventing clotting and may be considerably more

toxic. Even if there are safer or more effective alter-

natives, however, there is no consensus about the

classification of ticlopidine as an inappropriate drug for

the older population.

The proportion of inappropriate medicines use is

much higher when applying the 2003 version of the

Beers criteria, compared with the number of cases

resulting from the use of the 1997 version. The inclu-

sion of medications like amiodarone, chlorazepate and

fluoxetine in the updated 2003 version represented an

increase of 22.8% in the cases of inappropriate medi-

cines of potential high severity.

The 2003 version of the Beers criteria considers 66

inappropriate drugs to have high severity adverse

outcomes, while the 1997 version has only 14 drugs in

this category. This may be one of the reasons the

reported occurrences have doubled in frequency

(Table 3).

A very high proportion of the drugs taken by the el-

derly are classified as prescription medicines in Portugal

(96.8%). This proportion is however in line with data

from several studies, including data from the AESGP –

European Self Medication Industry, which places Por-

tugal as a European country with one of the lowest of

non-prescription drugs consumption [25]. This fact is

emphasized in the elderly population, which, due to

economic reasons, prefers reimbursed medicines, which

usually means in Portugal, prescription drugs.

Table 3 Inappropriate medicines classified by active substances

Beers criteria – version 1997 Beers criteria – version 2003

Active substance ATC class n High severity Dose
dependent

Active substance ATC class n High severity Dose dependent

Diazepam N 25 Yes No Diazepam N 25 Yes No
Ticlopidine B 17 Yes No Ticlopidine B 17 Yes No
Digoxin C 6 No Yes Amiodarone C 13 Yes No
Iron B 4 No Yes Clorazepate N 8 Yes No
Dipyridamole B 4 No No Digoxin C 6 No Yes
Zolpidem N 4 No Yes Fluoxetine N 5 Yes No
Amitriptyline N 3 Yes No Bisacodil A 5 Yes No
Lorazepam N 2 No Yes Piroxicam M 5 Yes No
Ergot mesyloids C 2 No No Iron B 4 No Yes
Indomethacin M 2 No No Nifedipine* C 4 Yes No
Hydroxyzine N 2 No No Amitriptyline N 3 Yes No
Chlordiazepoxide N 2 Yes No Dipyridamole* B 3 No No
Belladona alkaloids A 1 Yes No Nitrofurantoin J 3 Yes No
Diphenhydramine R 1 No No Indomethacin M 2 No No

Hydroxyzine N 2 No No
Lorazepam N 2 No Yes
Naproxen J 2 Yes No
Chlordiazepoxide N 2 Yes No
Belladona alkaloids A 1 Yes No
Ergot mesyloids C 1 No No
Cascara sagrada A 1 Yes No

Total 75 Total 114

* Short action
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patient and the mean of inappropriate medicines according with
the 2 versions of the Beers criteria
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A potential information bias due to the use of self-

reported data concerning drug use in our study could lead

to underestimation of prescribing inappropriateness.

On the other hand, as the selection of the sample

was based on the fact that the elderly were taking two

or more drugs, this could lead to an overestimation of

the average of taken medicines and of the prevalence

of inappropriate prescribing, comparing with the

general elderly population.

Beers criteria allows a relative evaluation of drug

use risk in the elderly. It seems to be a consistent

measure in different health care settings for the

assessment of drug inappropriateness in the elderly

population and can also be used as a screening tool to

identify potential drug related problems, when further

information is lacking.

Fu and Christensen [26] provided the empirical

evidence for the adverse effect of inappropriate

medication use on health outcomes, lending partial

support to the use of Beers Explicit criteria in assessing

prescribing quality.

To gain more insight in the drug use of the elderly in

Portugal, and possible adverse outcomes, further

research is needed. Such studies could use other drug

utilization review criteria [27], and focus on drug–drug

interactions [28], length of drug use and the association

between inappropriate prescribing and health out-

comes in the Portuguese elderly population [29].

Conclusions

Explicit criteria for assessing potential inappropriate

drug use in the older population can be easily used in

population-based surveys and seems to be a usefull

measure, in order to enable providers to plan

interventions aiming the minimization of drug-related

problems.

The use of Beers Explicit criteria, 2003 version,

results in a higher rate of potential inappropriate

medication than the 1997 version in our population.

This study suggests a high rate of potential inap-

propriate drug use by the elderly patients in the Lisbon

region of Portugal. Given that the proportion of the

elderly population is growing, the sustained high

prevalence of inappropriate drug use in older patients

is a public health concern.

These results suggest that there is a need for inter-

ventions to improve instructions for safe drug use in

elderly patients, to decrease the number of medications

whenever possible, and to increase the appropriateness

of the medication regimen. Future actions should be

focused on quality improvement of prescription drug

use in the elderly.
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