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Abstract Objective: The quality of medication use by the
elderly is a major safety concern because of an increasing
number of people in this segment of the population and
the fact that they are major drug consumers. The
objective of this study was to test whether administrative
computerized pharmacy prescription data could be used
to assess the prevalence of potentially inappropriate
medication use by the elderly in Rijeka, Croatia, using
two sets of explicit criteria data.
Methods: In 2002, the prevalence of potentially inap-
propriate medication use in the elderly aged 70 years or
over was evaluated using Beers’ criteria. Inappropriate
co-prescribing was evaluated using a list of eight
potentially harmful drug combinations. Information on
the use of drugs was collected from a computerized
pharmacy record of all prescriptions dispensed in the
‘‘Jadran Pharmacies’’ in Rijeka.
Results: Five computerized pharmacies dispensed
306,000 (65% of all prescriptions in Rijeka); 78,000 were
for those aged 70 years and over. Among these elderly,
the prevalence of inappropriate choice of drugs was
2.2% and inadequate co-prescribing 1.9%. The most
common inappropriate drug was a long-acting benzo-
diazepine, diazepam. Mostly used potentially harmful
combinations were a non-steroidal anti-inflammatory
drug (NSAID) co-prescribed with a diuretic, and two
benzodiazepines co-prescribed.

Conclusion: We found that computerized pharmacy
data can be used as a screening tool in efforts to improve
the quality of drug prescribing in Rijeka. Explicit criteria
for assessing inappropriate prescribing for the elderly
can easily be applied to population based surveys. This
study suggests a low rate of potentially inappropriate
prescribing for the elderly in Rijeka.
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Introduction

Drug Utilization and Quality of Care was the title of a
WHO Drug Utilization Research Group meeting in Ox-
ford in 1993. With the recent sociopolitical changes in
Europe, a number of newly formed European countries
took part, some of which needed to draft new drug poli-
cies, drug control and drug surveillance programs. The
meeting illustrated important methodological issues of
measuring and evaluating the outcome of prescribing [1].
Croatia (4.5 million inhabitants) is one such country that
has adopted various methods to make the use of drugs
more rational. We report on how existing pharmacy data
and modern technology can be used as a screening tool in
detecting and improving drug use for individual patients.

Inappropriate medication use is a major safety
concern especially for the elderly because of an
increasing number of people in this segment of the
population and the fact that they are the major drug
consumers. The aging process increases the risk of drug-
related problems, mainly because of impaired renal and
liver function, increased body fat and changes in the
receptor sensitivity. Furthermore, drug-related illnesses
are seldom recognized as such and are often mistaken
by a new illness or, even worse, interpreted as aging
itself [2]. Because medication use plays a central role in
geriatric practice, a systematic surveillance of the quality
of drug use in the elderly is essential.
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The objective of this study was to examine whether
administrative computerized pharmacy prescription
data could be used to assess the prevalence of potentially
inappropriate medication use in the elderly in Rijeka
(170,000 inhabitants), Croatia, based on two sets of
explicit criteria.

Methods

Information on the use of drugs was collected from a
computerized pharmacy record of all prescriptions dis-
pensed in the ‘‘Jadran Pharmacies’’, which consists of
five major pharmacies in the city of Rijeka. This popu-
lation-based database is up to date and provides infor-
mation about prescribed drugs (substance, brand and
formulation; using the ATC classification [3]), amount,
dose, date of prescription, physician code and patient
identification number. In Croatia, only primary-care
physicians can prescribe drugs that will be reimbursed.

The prevalence of potentially inappropriate medica-
tion in the elderly aged 70 years or over was evaluated
using Beers’ citeria in the year 2002 [4]. These criteria
define medications that should generally be avoided in
the ambulatory elderly. Only drugs available for out-
patient use in Croatia were included (Table 1). Poten-
tially inappropriate co-prescribing to the elderly, during
January 2002, was evaluated using a list of eight
potentially harmful drug combinations (Table 2). The
authors have agreed upon these eight inappropriate drug
combinations as mostly cited in the literature, taking
into account only the drugs available in Croatia.

Results

In 2002, the five computerized pharmacies dispensed
305,874 prescriptions. These corresponded with 65% of
all prescriptions dispensed in Rijeka. Of these prescrip-
tions analyzed, 78,091 (25.5%) were prescribed to
patients aged 70 years and over. On average, there were

7.5 prescriptions per patient in this age group in the year
2002. The most commonly prescribed drugs were car-
diovascular drugs (ATC group C) with 41%, followed
by drugs affecting the nervous system (group N) with
15%.

According to Beers’ criteria, 1677 prescriptions
(2.2%) were for drugs that were inappropriate for use by
the elderly. The most commonly prescribed drug was
diazepam (Table 1).

In January, 4848 prescriptions were dispensed to the
elderly in the ‘‘Jadran Pharmacies’’. Potentially harmful
drug combinations were issued to 40 of 2114 patients
(1.9%) (Table 2). Among the eight drug combinations
examined, the most common was a combination of an
NSAID with a diuretic.

Discussion

This study was the first attempt to assess the quality of
drug prescribing in the elderly in Croatia, using explicit
criteria by analyzing pharmacy record on prescription
data. We found that computerized pharmacy data could
also be used in Rijeka as a screening tool in efforts to
improve the quality of drug prescribing [5]. General
practice offices’ data on drug prescribing as well as
individual patient records were not available for the
survey. Therefore, our estimates may represent only a
fraction of inappropriate prescribing for the elderly in
Rijeka. Other limitations of the study are the lack of
assessment of indicators for which the drugs were
prescribed, the data on dosages and duration of treat-
ments, the data on prevalence of adverse drug reactions
as well as other drug-related problems.

It should be emphasized that explicit criteria for
assessment of inappropriate drug prescribing to the el-
derly were used as a screening tool for defining potential
problem areas.

The five computerized pharmacies enabling this study
covered 65% of all prescriptions dispensed in Rijeka.
This means that our findings are based on the bulk of the

Table 1 The prevalence of potentially inappropriate prescribing to the elderly. Beers criteria adjusted to drugs available in Croatia

No. of
prescriptions

% (total
inappropriate 1677)

The prevalence
(total 78,091)

Reason why inappropriate

Diazepam 930 56 1.2 A long half-life in the elderly (often several days), producing
prolonged sedation and increased risk of falls and fractures.
If required, short- and intermediate acting benzodiazepines
are preferred

Diphenhydramine 256 15 0.33 Potent anticholinergic properties
Amitriptyline 199 12 0.25 Strong anticholinergic and sedating properties. High degree

of orthostatic hypotension. Among the antidepressants,
this is not a drug of choice in the elderly

Indomethacin 149 9 0.2 Of all available NSAIDs, indomethacin produces
most central nervous system side effects

Ticlopidine 74 4 0.09 Second-line antiplatelet agent for people intolerant to aspirin
Meprobamate 65 4 0.08 Highly addictive and sedating anxiolytic
Disopyramide 4 0.2 0.005 Frequently causes orthostatic hypotension in the elderly.

It has been proven beneficial only in patients
with artificial heart valves
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person-linked prescriptions. There are no reasons why
patients with the remaining 35% of the prescriptions
should present a different pattern of potential inappro-
priate prescribing.

It has been shown that inappropriate drug therapy is
an important risk factor for drug-related illnesses among
the elderly [6]. Various criteria have been developed to
determine the appropriateness of drug use by the elderly.
Some of them identify medications, doses, or drug
combinations that should not be used by the elderly and
can be assessed examining only drug usage data, while
others take into account the indication in conjunction
with other clinical factors and thus require access to
medical records. The most widely used set of explicit
criteria for inappropriate prescribing to elderly people
was developed by Beers and collaborators [4].

The most common inappropriate drug prescribed was
a long-acting benzodiazepine, diazepam (56% of all
inappropriate drugs, with an overall prevalence of
1.2%), followed by diphenhydramine and amitriptyline.
This finding is in accordance with a review of published
studies that have been using Beers’ criteria for
inappropriate medication use by the elderly in various
settings [6, 7]. In these studies, the most common inap-
propriate medications were long-acting benzodiazepines,
dipyridamole, propoxyphene and amitriptyline. At the
time of the study, dipyridamole and propoxyphene
were not available as prescription drugs in Croatia.
Diphenhydramine is appropriate for treatment of
allergic reactions and urticaria, but not sedation [8].
However, without access to a patients’ medical record
it is difficult to assess what the indication was for
diphenhydramine in our study population. Long-acting
benzodiazepines such as diazepam should be avoided
for the elderly because of the associations with daytime
sedation and the risk of falls and fractures [9].

It has been suggested that a program to decrease
inappropriate prescribing should focus on the most
commonly prescribed inappropriate medications. Pro-
grams may include professional education and formu-
lary management [6]. The Beers’ criteria have helped
create a consistent and explicit measure of inappropriate
medication use in the elderly in different health-care
settings.

Among the potential harmful drug combinations
(Table 2) all drug interactions were classified as being
clinically important [10]. The most common combina-
tions were NSAIDs co-prescribed with a diuretic, and
two benzodiazepines co-prescribed, one as a tranquilizer
and the other as a hypnotic. NSAIDs should be used
with caution in patients with a history of cardiovascular
disease. The risk of NSAID-related congestive heart
failure might even exceed the risk of NSAID-related
gastrointestinal bleeding [11]. The combination of two
benzodiazepines may result in over-sedation, impaired
cognition, confusion, dependence and increased risk of
falls and fractures [12]. Published studies that assess
appropriateness of drug prescribing for the elderly vary
considerably in setting, scope, sample size, study design,T
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data source and data collection period, so our results
could not be fully compared with other similar surveys.

Focusing on drug use in the elderly, our study con-
cerns a significant and increasing part of the population
in many countries. In Croatia, we found that those of
70 years and over consumed more than one quarter of
all prescription drugs. In the USA those of 65 years and
over made up 14% of the population but consumed over
30% of all prescription drugs [2]. In Sweden, this was
even more pronounced as those of 70 years and over
correspondingly consumed 30% [13]. These figures may
reflect different reimbursement systems, but also differ-
ent ranges of drugs available on the market. In Croatia,
there were about 2300 brands (formulations) while in
Sweden there were 7000.

Taking into account all the limitations, our data
suggests a low rate of inappropriate prescribing to the
elderly in Rijeka. This may be explained by a compar-
atively limited number of prescriptions. We found 7.5
prescriptions per patient to those 70 years and older in
Croatia. In Sweden, those 70 years and older received on
average 21 prescriptions per inhabitant (and even more
per patient; data not available, however, due to confi-
dentiality legislation). In addition, in Croatia, a pre-
scription generally corresponds to a maximum of two
packages of 30 tablets, while in Sweden a prescription
may correspond to 90 days treatment (on average 68
DDDs, defined daily doses to those 70 years and older
[3]). Thus, the potential for inappropriate prescribing
seems to be much lower in Croatia than in Sweden.

Results of this study have indicated areas that should
probably be targeted in future audits of drug prescribing
for the elderly: a significant part of inappropriate use
was linked to benzodiazepines and NSAIDs.

Future studies are needed to assess other types of
inappropriate medication use, such as extended drug–
drug and drug–disease interaction, and should move
beyond simple descriptions of prescribing patterns and
measure the adverse clinical and financial consequences
of poor pharmacotherapeutic decision making for the
elderly [8].

It may be concluded that explicit criteria for assessing
the prescription of inappropriate drugs or drug combi-
nations for the elderly can easily be applied to popula-
tion-based surveys to identify areas for quality
improvement. Such quality indicators may help identify
potential problems that may require further investiga-
tion and should enable targeted interventions to influ-
ence future prescribing practices. They could also be
used to quantify the impact of interventions.

The most successful strategies for improvement of
prescribing quality seem to be multifaceted approaches,
e.g., educational outreach visits combined with feedback
on prescribing patterns [14, 15]. One of the challenges
for clinical pharmacology is to provide feedback to
practicing physicians with clear and evidence-based
alternatives or guidelines. We have recently found that
physicians in Rijeka generally have a positive attitude to

receiving such feedback on their prescription practices
[16].

Future audits should include data on indications for
prescribed drugs that are available from the same
database. Similar international comparisons are most
welcome in order to put our results in perspective.
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