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Abstract

Background/Aim. Prescription of drugs is a fundamental care
component of the elderly. Elderly patients often take multiple
drugs, and it is known that polypharmacy may lead to drug in-
teractions and adverse events. The aim of this study was to
analyze the long-term drug use and the prevalence of poly-
pharmacy among the elderly population in the Republic of
Srpska, Bosnia and Herzegovina. Methods. A retrospective
study of outpatient drug use in 2005 and 2010 was conducted,
analyzing prescriptions for patients aged = 65 years reimbursed
by the Health Insurance Fund. The study population was strati-
fied by gender and age. Long-term drug use was defined as
continuous drug dispensing for a whole year or at least two
thirds of the year. Polypharmacy was defined as the use of 5 or
more different reimbursed drugs. Results. Of all insured peo-
ple aged = 65 years, long-term drug use was identified in 10%
(2005) and in 19% (2010), of whom 62% were women. Two to
four different drugs were used by almost 49% (2005) and 54%
(2010) of the elderly patients. The polypharmacy prevalence in-
creased from 1.4% (2005) to 3.6% (2010); it increased in all the
age groups of both genders. The largest increase was observed
in the age group 65-74 years. Polypharmacy prevalence in-
crease was higher in women. The most commonly used drugs
were those for to treatment of cardiovascular diseases, in par-
ticular drugs for hypertension and cardiac treatment. Conclu-
sion. The study findings point out to the increase of elderly
population with a long-term drug use. Over a half of eldetly pa-
tients use 2—4 different drugs on the long-term basis. The
polypharmacy prevalence was low. It increased in the period of
5 years in both genders. The increase was more prominent in
women of all the age groups. The use of multiple drugs and
polypharmacy increased with ageing.

Key words:
drug, prescriptions; drug users; drug combinations; aged;
bosnia-herzegovina.

Apstrakt

Uvod/Cilj. Propisivanje lekova je klju¢na komponenta zdravs-
tvene zastite starijih osoba. Stariji ¢esto koriste vise lekova, a
poznato je da polifarmacija moze dovesti do interakcija lekova i
nezeljenih dogadaja. Cilj ove studije bio je da se analizira stalna
upotreba lekova i prevalencija polifarmacije u starijoj populaciji
u Republici Srpskoj, Bosna i Hercegovina. Metode. Izvrseno je
retrospektivno istrazivanje upotrebe lekova koji se izdaju na re-
cept u 2005. i 2010. godini, kroz analizu lekova propisanih
osobama starim = 65 godina koji se izdaju na teret Fonda
zdravstvenog osiguranja. Ispitivana populacija bila je podeljena
prema polu i starosti. Stalna upotreba leka definisana je kao ne-
prekidno izdavanje leka tokom cele godine ili najmanje dve tre-
¢ine godine. Polifarmacija definisana je kao upotreba pet i vise
razlicitih lekova koji se izdaju na teret obaveznog zdravstvenog
osiguranja. Rezultati. Od svih osiguranika starosti = 65 godi-
na, stalna upotreba lekova koji se izdaju na teret zdravstvenog
osiguranja utvrdena je kod 10% (2005) i 19% (2010) starijih, od
Cega su 62% bile zene. Dva do Cetiri razlicita leka koristilo je
gotovo 49% (2005) i 54% (2010) starijih osiguranika. Prevalen-
cija polifarmacije porasla je sa 1,4% (2005) na 3,6% (2010), i to
u svim starosnim grupama oba pola. Najveci porast primecen
je u starosnoj grupi 65-74 godine. Porast prevalencije polifar-
macije bio je vedi kod Zena. Najcescée su korisceni lekovi za le-
¢enje kardiovaskularnih bolesti, narocito lekovi za lecenje hi-
pertenzije i bolesti srca. Zaklju¢ak. Rezultati istrazivanja uka-
zuju na porast starije populacije koja stalno koristi lekove. Vise
od polovine starijih osiguranika stalno koristi 2—4 razlicita leka.
Prevalencija polifarmacije je niska. U 5-godisnjem periodu po-
rasla je kod oba pola. Porast je izrazeniji kod zena svih staros-
nih grupa. Upotreba vise lekova i polifarmacija rasli su sa godi-
nama osiguranika.

Kljuéne redi:
lekovi, propisivanje; lekovi, koriS¢enje; lekovi,
kombinacije; stare osobe; bosna i hercegovina.
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Introduction

Prescription of medicines is a fundamental care compo-
nent of the elderly, thus optimization of drug prescribing for
this group has become an important public-health issue. The
increasing prevalence of polypharmacy in frail elderly popu-
lation has already been demonstrated "> The risk of morbid-
ity and mortality associated with polypharmacy, combined
with the trend of population aging worldwide, makes poly-
pharmacy an area of prime concern °.

Polypharmacy in the elderly has been described in sev-
eral European countries >, and it has been correlated with
increased age and female gender >°. Bosnia and Herzegovina
is characterized by the demographic transition, with an in-
crease in life expectancy and an expressed aging of popula-
tion. To our knowledge, the analyses of the use of drugs in
the elderly population have so far not been performed in
Bosnia and Herzegovina. Given the already identified preva-
lent use of polypharmacy in the elderly by other research-
ers 7 and aging of our population, we assumed that poly-
pharmacy could also be present in our elderly population.

Drugs commonly used only for short terms are discon-
tinued soon and patients are not likely to have adverse drug
reactions from them. Therefore, the objective of this study
was to analyze the long-term prescription drug use and the
prevalence of polypharmacy in the elderly population.

Methods

The study was performed in the Republic of Srpska,
which is one of the two constitutive entities of Bosnia and
Herzegovina with an estimated population of 1.4 million, and
its own executive and legislative functional responsibilities in-
cluding healthcare policies on its territory. The Health Insu-
rance Fund (HIF) provides compulsory health insurance cove-
rage for the population, including the list of reimbursed drugs
which is based on Anatomical Therapeutic Chemical (ATC)
classification ®.

This was a retrospective study, analyzing all prescripti-
ons for people aged > 65 years reimbursed by HIF and dis-
pensed by retail pharmacies during 2005 and 2010. These
two-time windows were chosen as the first (2005) and the
last (2010) year for which it was possible to get the data from
the HIF’s database on the same way, as the study was con-
ducted in 2011. The following data from the database were
used in this study: dispensed drug, dispensing date, age, gen-
der and disease diagnose [according to the WHO Internatio-
nal Classification of Diseases (ICD) revision 10]. All proces-
sing of the individual data of dispensed drugs in the study
were undertaken anonymously, with a unique temporary in-
dividual identifier specifying gender and year of birth appli-
ed. The study population was stratified by gender and age in-
to 10-year classes: 65-74 years, 75-84 years and > 85 years.
A list of reimbursed drugs was comprised of 130 and 203
different drugs given under international non-proprietary
name (ATC level 5) in 2005 and 2010, respectively.

Long-term drug use was defined as continuous drug di-
spensing for a whole year or at least two thirds of the year °,

which implies drugs used for chronic diseases treatment.
Drug use was assumed to start on the day the medication
was dispensed. The number of different drugs used was
stratified in three groups: 1, 2-4 and > 5 drugs.
Polypharmacy was defined as the use of five or more diffe-
rent reimbursed drugs — defined by the ATC-Code — during
one year. This definition might enable comparisons with
other studies as one of the most commonly used '*' beca-
use a consensus on the definition of polypharmacy is still
lacking. The prevalence of drug use was defined as the
proportion of elderly patients who used 1, 2—4 and > 5 dif-
ferent reimbursed drugs during one year. Statistical
analysis involved the overall statistical weight of the study
population. Descriptive statistics were used to calculate
prevalence proportions.

Results

Of all insured people aged > 65 years, long-term drug
use was identified in 10% (19,403) and 19% (43,781) pati-
ents in 2005 and 2010, respectively, of whom 62% were
women. Out of the total elderly with long-term drug use, pa-
tients aged 6574 accounted 69% and 60%, 75-84 29% and
36% and > 85 2% and 4% in 2005 and 2010, respectively. Of
all prescriptions to the elderly, 29% (468,351) and 35%
(954,135) were prescribed for long-term drug use in 2005
and 2010, respectively, and 60% of these were prescribed to
women.

One drug alone was used by almost 50% and 43% of the
elderly in 2005 and 2010, respectively, and it was used more
by men of all the age groups, except the group 65-74 in 2005.
The proportion of elderly who used one drug only decreased in
all the age groups of both genders in 2010 (Table 1).

Table 1
Prevalence of the use of different drugs by gender and age (%)

Age of Number of drugs used

patients 2005 2010

(years) 1 24 >5 1 24 >5

All patients 49.8 48.8 14 429 536 3.6
65-74 509 474 12 441 526 33
75-84 474 508 1.9 413 548 39
>85 442 533 26 389 567 45

Men 49.6 488 1.6 438 529 3.4
65-74 50.5 48.1 14 442 526 32
75-84 477 503 20 432 531 3.6
>385 455 509 3.6 40.7 552 4.1

Women 499 488 13 423 540 3.7
65-74 512 477 1.1 439 527 3.4
75-84 472 511 1.8 40.1 558 4.1
>85 436 534 21 379 574 47

Results are given as % of patients.

Two to four different drugs were used by almost 49%
and 54% of the elderly in 2005 and 2010, respectively, and
they were more used by women of all age groups, except the
age group 65-74 in 2005. The proportion of patients who
used 2—4 drugs increased in all age groups of both genders in
2010. With increasing age, the prevalence of use of 2—4 dif-
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ferent drugs increased and only the prevalence of use of one
drug decreased (Table 1).

The most commonly used drugs related to treatment of
cardiovascular, metabolic, digestive and respiratory diseases
(Table 2). Drugs for hypertension treatment, particularly angi-
otensin-converting enzyme inhibitors (ACEIs) and calcium
channel blockers (CCB), and the drugs for cardiac therapy
(digoxin, isosorbide mononitrate) were the most frequently
used cardiovascular drugs. Drugs for diabetes and acid related
disorders were the most used for treatment of metabolic and
digestive diseases, and aminophylline for obstructive airway
diseases (Table 3).

In the total observed elderly population polypharmacy
prevalence increased from 1.4% in 2005 to 3.6% in 2010. It
increased in all the age group, and the largest increase was
observed in the age group 65-74. In men, polypharmacy
prevalence increased from 1.6% to 3.4%, and in women, it
increased from 1.3% to 3.7% in 2005 and 2010, respectively.
It increased in all the age groups, with the largest increase in
the age group 65-74 in men and > 85 in women (Table 1).

Discussion

The study findings point out to the increase of elderly
population with long-term drug use. Over a S-year period,
the proportion of the elderly who have used one drug alone
on a long-term basis declined, while the proportion of those
who used multiple drugs increased. Polypharmacy prevalen-
ce increased in both men and women, and the increase was
more prominent in women of all age groups. The use of mul-
tiple drugs and polypharmacy increased with ageing.

Different reasons may have contributed to the observed in-
crease of drug use in the elderly. Numerous new drugs and new
pharmaceutical and dosage forms, mostly for treatment of cardi-
ovascular, metabolic, digestive, nervous and respiratory disea-
ses, were included in the list of reimbursable drugs during the
observed period. Broader therapeutic options enabled better
affordability and coverage of patients, and better insight in the
extent of drugs used by the elderly, as these drugs were available
on the market although previously not reimbursed. Furthermore,
aging of our population was evident: in the last two decades the
overall population decreased by 12% while the proportion of
people aged > 80 tripled; people aged > 65 constituted 19% of
the population '*. Population aging is known as a main risk
factor for the development of chronic diseases and multiple drug
use °. Diabetes, heart disease, hypertension and obstructive
pulmonary disease are well-known relevant morbidity-related
predictors of polypharmacy **°, and all of them were shown as
prevalent among our elderly. Also, a number of new clinical gu-
idelines have been applied since 2004 that have certainly influ-
enced physicians’ prescribing patterns, as guidelines often re-
commend the use of several drugs to treat or prevent a disea-
se. Prescription of multiple drugs may itself lead to the need
for additional medication, e.g. ranitidine prescription due to
the adverse gastrointestinal effects from drug intake.

The prevalence of polypharmacy in our study population
was low. When defined as the use of five or more drugs, some
previous studies reported that polypharmacy occurred in 4% and

9,16
>, In order to

29% of elderly patients with long-term drug use
compare the data with neighboring countries and according the
available literature, polypharmacy was documented in about
10% elderly in Belgrade, Serbia "%, while the other researchers
focused more on the analysis of potentially inappropriate drug
prescribing in the elderly . Different results and limited
comparability can be explained by differing inclusion criteria
between studies, variations in duration of drug use and the rese-
arch period, data collecting method and the representativeness of
the study population. Considering the study methodology, our
study results are similar to some previous findings °. Although
low, polypharmacy prevalence increased during the period of fi-
ve years. The development of chronic polypharmacy in long-
term drug use is a slow process and the elderly who use more
than four long-term drugs simultaneously are more likely to add
another drug in a short time than those who use fewer than four
long-term drugs °. According to the study findings, over a half of
our elderly patients are already using 2—4 different drugs on the
long-term basis for treatment of chronic diseases. Therefore, a
special prescribing attention should be in particular focused to
these patients, as the number of long-term drugs which a patient
already uses is the best predictor of polypharmacy °.

More men of almost all age groups used one drug only both
years, while more women used multiple drugs, except in 2005
when polypharmacy was more prominent in men. Many studies
have reported a correlation between polypharmacy and female
gender "'>*"% and a positive correlation between polypharmacy
and male gender were found only in two . Such discrepancies
among study findings could be due to differences in physicians’
prescribing attitude toward genders, as well as to differences
between genders in educational and socioeconomic characteris-
tics >. It is known that women consult health services more often
and earlier than men, and are more accustomed to the use of
drugs °. As in the total population, women had a higher share in
the elderly insured population and they were prescribed by more
prescriptions. Also, those who report poor self-perceived health
status are most likely to take medications **, and in 2010 more
women (20%) then men (16%) rated their health as worse than 12
months ago '*. Further research exploring the relationship between
gender and polypharmacy is needed.

The prevalence of polypharmacy, as well as the use of 2—
4 different drugs increased in all age groups, and it displayed a
clear age trend. Along with aging and increased availability of
drugs, new national guidelines might also contribute to
explaining the age trend in the development of polypharmacy.
Older patients are more often exposed to several diseases, and
they may receive, as a result of the guidelines, more often than
others, an increasing number of different drugs ''. The results
of this study may also be interpreted to imply that a larger pro-
portion of patients are receiving recommended drug treatment
in line with the new guidelines, but further research is needed
to clarify this issue as well.

Similar to other studies, our elderly mostly used drugs for
cardiovascular, alimentary tract and metabolism and
respiratory system diseases ®*. These similarities in consump-
tion patterns may reflect common therapeutic needs among
elderly patients, and applying a standard prescription scheme
regarding patient’s age *°. High use of cardiovascular drugs is
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not a surprising finding, as cardiovascular diseases are a lea-
ding cause of morbidity and mortality in the population of the
Republic of Srpska in the last decade *. As part of the national
cardiovascular program a particular focus was put on the deve-
lopment of clinical guidelines ** and a selection of cardiovas-
cular drugs reimbursed by the HIF. New diuretics (furosemide,
torasemide, spironolactone, combinations with amiloride), be-
ta-blockers (metoprolol, bisoprolol), antiarrhythmics (amioda-
rone) and angioteusin-converting enzyme inhibitors (ACEIs)
(ramipril, trandolapril) were included to the list of reimbursed
drugs in 2010, with a tougher prescribing restrictions related to
the dose, indications and copayment.

ACEI were the most prescribed antihypertensive drugs as
they can be considered the first-line or combination therapy,
especially if diabetes or heart failure is present. A high proporti-
on of patients who used fixed-dosage combinations of ACEI
with hydrochlorothiazide may be due to the guidelines indica-
ting a strong preference for thiazide diuretic when combination
therapies are needed, often for high risk patients ***, and when
lower doses may be used resulting in fewer side-effects and bet-
ter compliance and adherence to prescribed antihypertensive
drugs. The use of captopril decreased due to a broader
availability of drugs dosed once-daily and a higher patient
copayment (50%).

Calcium channel blockers (CCBs) are among the prefer-
red for hypertension treatment in the elderly **, and amlodipine
was widely prescribed as a safe drug for use in patients with
heart failure, hypertension, chronic stable angina and diabe-
tes **, which were all prevalent in our elderly. Among all
available beta-blockers, carvedilol was probably more
widely used in treatment of cardiovascular patients with me-
tabolic syndrome or diabetes as it affect insulin sensitivity
less than metoprolol *', and cardioselective metoprolol has a
preferable side effect profile in older persons and a lower
price than bisoprolol. Digoxin is traditionally overprescribed
though the indications for this drug are sparse. This drug has
been used in one out of ten patients on the long-term basis.
According to cardiovascular guidelines, digoxin is no more
the first line treatment for heart failure, but remains a useful
drug for heart failure associated with atrial fibrillation. It is
an inexpensive, but potentially risky drug for elderly patients
due to its problematic safety profile associated with numero-
us side effects and potentially serious drug interactions.

Current guidelines for diabetes recommend early initia-
tion of metformin as the first-line drug for monotherapy and

combination therapy for patients with type 2 diabetes. This
was based primarily on metformin’s glucose-lowering effects,
relatively low cost, and generally low level of side effects *.
The data of this study clearly showed that aminophylline is
still a more frequently prescribed drug for treatment of chronic
obstructive pulmonary disease (COPD) of our patients than
any other bronchodilator. This was quite unexpected since in
the major guidelines for treatment of COPD, theophylline and
its derivate aminophylline are relegated to a third line bron-
chodilator after inhaled anticholinergics and [2-agonists.
Theophylline has narrow therapeutic index with potentially se-
rious side effects, and theophylline clearance is significantly
reduced in elderly patients. It is promising that the use of some
traditional drugs, like ranitidine, gliclazide, captopril, nifedipi-
ne, ibuprofen and diazepam significantly decreased over the
period of five years as a direct consequence of the introduction
of new clinical guidelines into clinical practice.

The major advantage of this study is the large and reliab-
le data set analyzed, covering all reimbursed prescriptions to
every individual aged > 65. As all insured elderly were inclu-
ded, certain known problems concerning sampling, interview
and confidence were avoided. The use of drugs may be unde-
restimated as this database does not include prescription drugs
not reimbursed by the HIF and non-prescription drugs. We do
not know whether or not all analyzed drugs were actually
used. It was not possible to determine the appropriateness of
any drugs used.

Conclusion

The study findings point out to an increase of elderly po-
pulation with a long-term drug use. Over a half of our elderly
patients use 2—4 different drugs on the long-term basis. The
prevalence of polypharmacy was low, but it increased in the
period of 5 years. This increase, observed in both genders, was
more prominent in women of all the age groups. The use of
multiple drugs and polypharmacy increased with ageing. Our
elderly patients should be carefully monitored in terms of
quality of care, patient safety, and costs of treatment.
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