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Abstract

Introduction: We define polypharmacy as a simultaneous usage of five or
more drugs, an over usage of medically indicated drugs, or a therapy regime in
which at least one type of drug is unnecessary. Since the elderly often suffer from
multiple chronic diseases, they generally use multiple drugs.

Objective: The aim was to estimate the prevalence of elderly (>65) patients
who continuously used five or more drugs, to single out the most frequently used
drugs in reference with sex and age, and to identify potentially inadequate drugs.

Method: The research was actually a cross section study covering 432 con-
secutive patients older than 65, who were registered with two family clinic teams
at the Banja Luka Health Centre. We examined all electronic medical charts of
our target patients and entered data on their age, sex, chronic diagnoses, and con-
tinuous therapies into questionnaires designed for the purpose of our study for
October-December 2015 period.

Results: There were 170 (39.35%) male and 262 (60.65%) female patients.
The average age was 73.88 & 6.5. Furthermore, 189 (43.75%) patients used five or
more drugs as follows: 61 (14.1%) patients with five drugs, 44 (10.2%) with six
drugs, 49 (11.3%) with seven drugs, 17 (3.9%) with eight drugs, 11 (2.5%) with
nine drugs, and 7 (1.6%) patients with ten drugs. We found no statistically rel-
evant difference for patients with polypharmacy between the number of drugs in
reference with either sex (p=0.119) or age (p=0.555). Mostly used potentially in-
adequate drugs were nonsteroidal anti-inflammatory drugs and benzodiazepines.

Conclusion: Polypharmacy was detected with almost half the target patients.
A clinical assessment of a family doctor along with an individual treatment plan
based upon medical, functional, and social conditions should be the foundation of
the rational drug prescription at family clinic departments.
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Introduction

We define polypharmacy as a simultancous usage of
five or more drugs, an over usage of medically indicated
drugs, or a therapy regime in which at least one type of drug
is unnecessary'. As the human population grows older, the
multi-morbidity increases and polypharmacy intensifies, all
of which consequently represents a risk of new morbidity and
mortality. Polypharmacy, the usage of different supplements,
non-prescribed drugs, and potentially undesirable drug ef-
fects set a challenge for the efficient drug prescription. Ad-
verse drug effects frequently cause hospitalization, and one of
USA studies proved that undesirable drug effects caused 25%
of hospitalizations of patients aged more than 80°.

Drugs play a pertinent part in treating geriatric patients
for chronic diseases in order to alleviate the pain and improve
quality of life’. It is crucial for a family doctor to rationally
prescribe drugs and get well-acquainted with pharmacokinet-
ics and pharmacodynamics of drugs in the elderly*.

Aging affects pharmacokinetics and pharmacodynam-
ics of drugs, which further impacts on the choice and dos-
age of drugs. Drug effects with the elderly may be more or
less highlighted than with the younger patients. The nervous
system of the elderly is more sensitive to opioid analgesics,
benzodiazepines, antipsychotics, and antiparkinsonics. As
one grows older, effects of some drugs are minor (e.g. beta
blockers), and there are some changes in drug absorption.
The reduced absorption is caused by the decreased small in-
testine surface and the increased stomach pH. The drug distri-
bution within the body is altered due to the decrease in fluids
and muscles and the increase in fat tissue. Liposoluble drugs
are better distributed with the elderly patients. Furthermore,
aging causes changes in metabolism and drug elimination.
Metabolism of many drugs is affected by the impaired flow
through the liver and the reduced liver mass. The kidney mass
and renal flow are reduced and creatinine clearance decreas-
es, which further causes the reduced renal drug elimination
that correlates with the creatinine clearance which drops by
50% between the age 25 and 85. Drug pharmacodynamics is
closely related with changes in drug sensitivity, which may
rise or fall as one ages. These changes are due to deviations
in drug-receptor bonds, the decrease in number of receptors,
or an altered cellular response’®.

Polypharmacy represents a large burden for developed
countries due to undesirable drug effects. In these countries,
approximately 1 to 4 elderly patients get hospitalized because
of the prescription of at least one inadequate drug, and around
20% of all hospital patient deaths are caused by potentially
preventable undesirable drug effects’.

In order to rationally prescribe drugs, one may follow
recommendations of Mark Beers, an American geriatric doc-
tor, who defined criteria for drug prescription to elderly pa-
tients and who determined which drugs should be avoided,

which should have a limited usage, and the dosage of which
should be time-limited®’. In practice, one may find it rather
useful to use criteria singled out by an Irish scientist Gal-
lagher and his associates, who determined which drugs were
possibly inadequate for patients aged more than 65 — STOPP
(Screening Tool of Older Person's Prescriptions) and criteria
for drug prescription for patients aged more than 65 under the
condition that there were no subscription contraindications —
START (Screening Tool to Alert doctors to Right Treatment).
The purpose of these criteria was to set the evidence-based
rules in order to avoid the common, potentially inadequate
prescriptions and possible negligence!'’.

The aim of our study was to estimate the prevalence of
65+ patients who continuously use five or more drugs and to
single out the most frequently used drugs in reference with
sex and age.

Method

The research was a cross section study run during Oc-
tober-December 2015 period. During the study, we examined
electronic medical charts of all patients older than 65 who
were registered at two family clinic departments at the Edu-
cational Family Medicine Centre of the Banja Luka Health
Centre. The research protocol was approved by the relevant
local ethics committee and complies with the Declaration of
Helsinski.

Data collected from the electronic medical charts re-
ferred to age, sex, chronic diseases (cardiovascular diseases,
mental illness and neurological diseases, musculoskeletal
diseases, diabetes, malignant diseases, renal insufficiency,
glaucoma, benign prostatic hyperplasia, and other chronic
diseases) and drugs used in a continuous therapy (antihyper-
tensive, nitrates, diuretics, antiarrhythmic, benzodiazepine,
anti-epileptic, anti-parkinsonians, anticoagulation therapy,
anti-aggregation therapy, nonsteroidal anti-inflammatory
drugs, oral anti-diabetics, insulin, systemic corticosteroids,
combination of beta 2 agonist + inhalator corticosteroids,
bisphosphonates, statins, alphal adrenergic receptors, and
other drugs used by the patients in a continuous therapy). We
also surveyed the patients on supplementary drugs (ginkgo
biloba, omega 3 fatty acids, herbal supplements for treat-
ing benign prostatic hyperplasia, vitamin supplements, min-
eral supplements, etc.) which they use either upon doctor’s
instructions or they buy it in chemist’s self-willingly. All
the data were entered into a questionnaire designed for the
purpose of our study. Furthermore, data were entered into a
Microsoft Excel chart and were statistically processed using
SPSS program.
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Examinees

The study covered 432 patients registered at two family
clinic departments at the Educational Family Medicine Cen-
tre of the Banja Luka Health Centre, who were older than
65, suffered from at least one chronic disease, and used at
least one drug in a continuous therapy. For the purpose of
our study, the patients were singled out in reference with age.
The first group were patients aged 65 to 70, the second group
were patients aged 71 to 75, the third group were patients
aged 76 to 80, and the fourth group were patients aged 80+.

Statistical methods

We used a descriptive analysis of frequency and per-
centage in order to examine the samples for patients with
chronic diseases and the type of drugs they used in a continu-
ous therapy. Chi-Square test was used in order to determine
to which extent age affected the usage of most frequently pre-
scribed continuous drugs. The non-parametric Spearman’s
coefficient was used where appropriate for the regression
analyses. The effect of age on the number of continuous
drugs with polypharmacy patients was determined by using
the non-parametric Kruskal-Wallis test.

Results

In the present study, 3551 patients who were registered
at two family clinic departments at the Educational Fam-
ily Medicine Centre of the Banja Luka Health Centre were
screened. A total number of 432 patients aged 65+ were
included in this study. Out of 432 patients included, 243
(56.25%) patients continuously used fewer than five drugs
as follows: 27 (6.3%) patients used one drug, 44 (10.2%) pa-
tients used two drugs, 83 (19.2%) patients used three drugs,
and 89 (20.6%) patients used four drugs. On the other hand,
189 (43.75%) patients used five or more drugs as follows: 61
(14.1%) patients used five drugs, 44 (10.2%) patients used
six drugs, 49 (11.3%) patients used seven drugs, 17 (3.9%)
patients used eight drugs, 11 (2.5%) patients used nine drugs,
and 7 (1.6%) patients used ten drugs.

There were 170 (39.35%) male patients and the aver-
age age was 73.88 £ 6.5, in which the youngest patient was
65 and the oldest one was 92 years of age. The group aged
65-70 covered 166 (38.45 %) patients, the group aged 71-75
had 101 (23.37 %), the group aged 76-80 had 86 (19.90 %),
and the group aged 81+ had 79 (18.28%) patients. The most
common chronic diseases were cardiovascular and musculo-
skeletal diseases. In addition, 94 patients suffered from diabe-
tes type 2, and 35 patients suffered from a malignant disease
(Table 1).
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Table 1. Chronic diseases of the patients (n=432)

Variable Patients N (%)
Cardiovascular diseases
Hypertension 361(83.6)
Angina pectoris 123 (28.5)
Heart failure 57(13.2)
Heart attack 20(4.6)
Atrial fibrillation 65 (16.0)
Other cardiovascular diseases 91 (21.1)
Mental disorder
Anxiety 12 (2.8)
Depression 17(3.9)
Psychosis 2 (0.5)
Neurological diseases
Stroke 19 (4.4)
Parkinson’s disease 6(1.4)
Epilepsy 8(1.9)
Other neurological diseases 35(8.1)
Musculoskeletal diseases
Spondylosis 101 (23.4)
Coxarthrosis 10 (2.3)
Gonarthrosis 47 (10.9)
Osteoporosis 30 (6.9)
Rheumatoid arthritis 17(3.9)
Gout 3(0.7)
Other musculoskeletal diseases 56 (13.0)
Other diseases
Diabetes mellitus 94 (21.8)
Malignant diseases 35(8.1)
Renal failure 11(2.5)
Glaucoma 65(15.0)
Benign prostatic hyperplasia 59 (13.7)
Other chronic diseases 165 (38.2)
(hyper and hypothyroidism chronic gastritis,
chronic colitis, etc.)

The following were the most frequently used drugs
with patients treated for cardiovascular diseases: ACE inhibi-
tors 186 (43.1%), ACE inhibitor + diuretic combination 177
(41.0%), beta blockers 136 (31.5%), calcium channel block-
ers 131 (30.3%), nitrates 105 (24.3%), statins 114 (26.4%),
anti-aggregation therapy (ASA, clopidogrel) 157 (36.3%),
and benzodiazepine 195 (45.1%) (Table 2).
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Table 2. Drugs used within a continuous therapy (n=432)

Patients N
Variables

(%)
Cardiovascular disease treatment drugs
ACE inhibitors 186 (43.1)
ACE inhibitor + diuretic combination 177 (41.0)
Beta blockers 136 (31.5)
Calcium channel blockers 131(30.3)
Angiotensin II receptor blockers 28 (6.5)
Nitrates 105 (24.3)
Diuretics 64 (14.8)
Antiarrhythmics III generation 41 (9.5)
Anticoagulant therapy (acenocumarol) 21(4.9)
Anti-aggregation therapy (ASA, clopidogrel) 157 (36.3)
Statins 114 (26.4)
Mental and neurological disease treatment drugs
Anti-epileptics 8(1.9)
Anti-parkinsons 6(1.4)
Benzodiazepines 195 (45.1)
Musculoskeletal disease treatment drugs
Nonsteroid anti-inflammatory drugs (NSAIL) 54 (12.5)
Corticosteroids 9(2.1)
Bisphosphonates 10 (2.3)
Other drugs used in a continuous therapy
Oral antidiabetics 79 (18.3)
Insulin 34(7.9)
Inhaling Beta 2 agonist + corticosteroid combination 9(2.1)
BHP drugs 42 (9.7)
Other drugs used in a continuous therapy 217 (50.2)
(levothyroxine, proton pump inhibitors, etc.)
Medical supplements
Omega 3 fatty acids 6(1.4)
Gingko biloba 11 (2.5)
BHP treatment herbs 5(1.2)
Supplements -vitamins 47 (10.9)
Supplements -minerals 17 (3.9)
Other OTC supplements 23 (5.3)

We statistically processed the obtained results in order
to examine the usage of individual drugs or a group of drugs
in comparison with age. The analysis showed that the usage
of nitrates (p = 0.000), diuretics (p = 0.005) and antiarrhyth-
mic drugs (p = 0.014) statistically largely increased with age.
Speaking of statin usage, there was a statistically relevant
difference among our test groups in reference with age (p =
0.028), in which case patients aged 71-75 mostly used these
drugs and patients aged 81+ used them the least (Table 3).

Table 3. Effect of age on the usage of most commonly prescribed
drugs in continuous therapy (n=432)

Drug Age N (%) p*
65-70 64 (38.6)
o 71-75 39 (38.6)
ACE inhibity 0.091
CE inhibitor 76-80 46 (53.5) ?
81 and older 37 (46.8)
65-70 61 (36.7)
71-75 42 (41.6
ACE inhibitor + diuretic 76-80 4l 247.7; 0414
81 and older 33 (41.8)
65-70 48 (28.9)
71-75 35(34.7)
Beta block 0.795
cla blockers 76-80 28 (32.6)
81 and older 25 (31.6)
65-70 46 (27.7)
. 71-75 34 (33.7) 0.769
1 h 1 block
Calcium channel blockers 76-80 26(302)
81 and older 25(31.6)
65-70 24 (14.5)
. 71-75 25(24.8)
Nitrat 0.000
e 76-80 26 (30.2)
81 and older 30 (38.0)
65-70 13 (7.8)
L 71-75 15 (14.9)
Diuret: 0.005
rureties 76-80 18 (20.9)
81 and older 18 (22.8)
65-70 8 (4.8)
. . 71-75 10 (9.9)
Antiarrhythi 0.014
fHarytmie 76-80 9.(10.5)
81 and older 14 (17.7)
65-70 73 (44.0)
71-75 46 (45.5
Benzodiazepines 76-80 37 243.0; 0.844
81 and older 39 (49.4)
65-70 52(31.3)
Antiaggregation therapy 71-75 40 (39.6) 0.076
(ASA, clopidogrel) 76-80 40 (46.5) ’
81 and older 25 (31.6)
65-70 18 (10.8)
Nonsteroidal anti- 71-75 14 (13.9) 0.163
inflammatory drugs 76-80 7(8.1) '
81 and older 15 (19.0)
65-70 27 (16.3)
S 71-75 20 (19.8)
1 .
Oral antidiabetic 76-80 17(19.8) 0.859
81 and older 15 (19.0)
65-70 42 (25.3)
. 71-75 35(34.7)
Stat 0.028
auns 76-80 25 (29.1)
81 and older 12 (15.2)

*Statistically relevant difference at p<0,05
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There were 65 (34.39%) male and 124 (65.61%) female
patients within the group who continuously used five or more
drugs. Chi-Square test showed no statistically relevant differ-
ence (p=0.119) in number of used drugs between male and
female patients.

In the regression analysis, number of drugs taken by
the study population did not correlate with age (R>=0.022,
Figure 1).
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Figure 1. Linear regression of age vs. number of drugs
Furthermore, the effect of age on the number of drugs

used in a continuous therapy with polypharmacy patients
could not be proved (Kruskal-Wallis, p=0.555, Figure 2).
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Figure 2. The effect of age on the number of drugs used in a
continious therapy with polypharmacy patients (n=189)

Discussion

Results of our study have shown a high percentage of
polypharmacy patients (43.75%). This phenomenon exists in
most developed countries, which has been proved in multiple
studies led by other authors. Hence, Golchin et al conducted a
study on 59 patients aged 65+ and proved polypharmacy with
35.6% of the examinees.!' Opposite to our opinion, results of
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a UK study that covered 1,900 patients aged 65+ indicated
that the number of polypharmacy patients grew as the time
passed. Thus, 15.1% of patients used 5 to 9 drugs in 2003,
and the figures rose up to 25.2% in 2011. Results of the same
study showed that the number of patients using 10 or more
drugs grew from 1.3% in 2003 up to 3.8% in 2011'2.

Many authors studied the prescription of potentially in-
adequate drugs to the elderly and they compared their results
with Beers, STOPP, and START criteria. The study of Brad-
ley et al included 166,108 patients aged 70+ and they inferred
that 34% of the patients were using potentially inadequate
drugs longer than three months — NSAIDs (nonsteroidal anti-
inflammatory drugs) 9% and benzodiazepine 6%". In addi-
tion, results of our study showed that the patients mostly used
NSAIDs (12.5%) as a long-term therapy, and even 45.1 %
used benzodiazepine.

A French study showed an upward trend in prescrib-
ing drugs to the elderly over the last decade, and the most
commonly prescribed drugs were for cardiovascular disease
treatment, analgesics, and NSAIDs'. Likewise, a large na-
tional research in Taiwan indicated a high level (86.2%) of
prescription of potentially inadequate drugs to the elderly,
of which most frequent ones were NSAIDs and benzodiaz-
epine's. Drugs for cardiovascular disease treatment were also
most commonly prescribed drugs in our study but there were
also many patients using benzodiazepine, analgesics, and
NSAIDs.

According to our study, most commonly prescribed
drugs were those for cardiovascular disease treatment, which
complies with the most frequent chronic diagnosis. More-
over, 45.1% of benzodiazepine continuous usage is trouble-
some due to its effect on the fall risk, cognitive damages, de-
lirium, and possible car accidents. A relatively large number
of patients using NSAIDs (12.5%) as a long-term therapy is a
risk to gastrointestinal bleeding.

Drug prescription to the elderly patients demands a bal-
ance between too many or too few drugs. Hence, it is neces-
sary to consider specificities typical of this age as well as the
potentially undesirable drug effects.

Conclusion

Polypharmacy was present with 43.75% patients in
our study. We found no statistically relevant difference for
patients with polypharmacy between the number of drugs
in reference with either sex or age. Mostly used potentially
inadequate drugs were nonsteroidal anti-inflammatory drugs
and benzodiazepines. A clinical assessment of a family doctor
along with an individual treatment plan based upon medical,
functional, and social conditions should be the foundation of
the rational drug prescription at family clinic departments.
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!Jlom 311paBsba bama Jlyka, Karenpa nopogudne MeaummnHe
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XpOHHUYHE OosecTH,

IpUMapHa 3IpaBCTBEHA 3AIITHTA

lNMpeBaneHuunja nonunparmasmnje Kopa,
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CaxeTak

VYBoa. [lommpapmaruja ce neuHMIIE KA0 UCTOBPEMEHO KOpHIIheme MeT
WM BUILE JIMjEKOBA HETO IITO j& TO KIMHUYKY HHIWKOBAHO MM Kao KOpHIIheme
TEpaIHjCKIX PeXNMa y Kojuma je 0ap jexan nujex Herorpeban. byayhu na crapuje
ocobe yemrhe 0omyjy O BHUIIE XPOHUYHUX OOJIECTH, HCTOBPEMEHO y3nuMajy Behu
Opoj nmjexoBa.

Husb paga. YTBpOUTH IPEeBaJICHIN]y TIAIIAj€HAaTa CTAPHUjUX O 65 TomIuHa KOjU
KOpHCTE TIET ¥ BHUIIIC JINjeKOBA Y KOHTHHYHUPAHO] TEPANHjH, YTBPIUTH Hajuemihe
xopuinheHe JHMjeKoBEe y OOHOCY Ha TOJ M JKUBOTHO 100a M MICHTH()HUKOBATH
MTOTEHIINjaJTHO HeoroBapajyhe jmjexose.

Metoa. VctpaxuBame je cTyauja mpecjeka Kojom cy oOyxmahena 432
TIAIjeHTa CTapHja o7 65 TonnHa, PETUCTPOBaHA y 1BAa THMA OPOANYIHE MEAHUIIHE
y EnykaruBaoMm nientpy loma 3npasisa bama Jlyka. Y nmepuomy okrobap-aeremoap
2015. ronmHe M3BPIIEH je Mperie]] eNeKTPOHCKIX 3PaBCTBCHUX KapTOHA OBHUX
MaryjeHaTa, a moganu o Ao0y, MOy, XpOHWYHHAM JHMjarHO3aMa M JIMjeKOBHMa
KOje KOpHCTe Yy KOHTHHYHPAHO] TepalHju YNUCHUBAHU Cy Y AHKETHH YIUTHHK
(hopMupaH 3a moTpede HCTpakKHBambA.

Pesyararu. Viynsao je 6uno 170 (39,35%) manmjeHara mymkor u 262
(60,65%) xeHcxor nona. IIpocjeuno xnBoTHO 100a nanujenara je 73,88 roguna
(SD 6,477). Ilet u Bume nujexona je xopuctuwio 189 (43,75%) manujenara - et
nmjexoBa 61 (14,1%), mect nujexoBa 44 (10,2%), cenam nujexosa 49 (11,3%),
ocam JsjexoBa 17 (3,9%), neser nujexoBa 11 (2,5%) u gecer mujexosa 7 (1,6%)
naryjenata. Koq marmmjeHara ca momumparMasijoM HHUje Hal)eHa CTaTHCTHYKH
3Ha4ajHa pa3nuka y Opojy KopumheHuX JivjekoBa y oxHocy Ha mon (p=0,119)
HUTH y OZHOCY Ha XHBOTHO 1100a (p=0,555). Haj3acTymybeHHju MOTECHIINjaTHO
HEoATOBapajyhn mHMjekoBH Cy HECTEPOMIHH aHTUHH(IAMATOPHU JIH]CKOBH
(NSAIDs) n GeH3onnja3enuHm.

3aksbyuak. [Tomndapmanmja je mprucyTHa KO CKOPO MOJIOBUHE HCIIUTHBAHIX
nanyjeHara. KinnmHWYKa mpoljeHa MOPOIUYHOT JOKTOpa Y3 HWHIWBHAYaIHU
IUIaH JIMjeuYeHha yTeMEJbeH Ha MEAWIMHCKUM, (YHKIMOHAIHUM U COLMjaHUM
ycrmoBuMa, Tpeba ma Oyde Temesb 3a PalMOHATHO NPONHCHBAE JIMjEKOBA Yy
TTOPOIMYHO] METUIIIHU.
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