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POLYPHARMACY IN THE ELDERLY: TO
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QUESTION”

YAfiLILARDA ÇOKLU ‹LAÇ KULLANIMI:
REÇETELEMEK VEYA REÇETELEMEMEK
“SORU BU”

ÖZ

Polifarmasi  tan›m› tam olarak kabul edilmese de, ileri yaflta hem yafll› sa¤l›¤› hem de genel sa¤-
l›k sistemleri aç›s›ndan tüm dünyada önemli bir sa¤l›k problemi olarak karfl›m›za ç›kmaktad›r.

Ancak hala bu sorun ile ilgili pek çok soru iflareti/eksik nokta bulunmaktad›r. Tan›mlanmas› ve
böylece prevalans ve komplikasyonlar› ile ilgili veriler yetersizdir. Reçetesiz ilaçlar çal›flmalarda ge-
nellikle gözard› edilmektedir. Sa¤l›k çal›flanlar› riskler aç›s›ndan uyan›k olmal› ve potansiyel zararl›
ilaç kombinasyonlar› ile iliflkili riskler hakk›nda ve  bu tür durumlarla karfl›laflmay› azaltmak için on-
lara e¤itimler yap›lmal›d›r. Bu makalede, bu sorunlar ve ileri yafl grubu için ak›lc› ilaç kullan›m› ile
ilgili pratik öneriler ele al›nacakt›r.

Anahtar Sözcükler: Çoklu ‹laç Kullan›m› (Polifarmasi); Yafll›; Tedavi.

ABSTRACT

Although its definition has not been fully accepted, polypharmacy at advanced age appears as
a significant worldwide problem in terms of both elderly health and general health systems

and there are still many question marks / gaps with respect to this issue. We have insufficient
data on its definition and thus its prevalence and complications. Non-prescription drugs are
usually ignored in the studies. Health care professionals should be aware of the risks and
interventions aiming to reduce exposure and minimizing the risk associated with potentially
harmful drug combinations are needed. This article addresses these issues and proposes
practical recommendations regarding the rational drug use for elderly age groups.
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INTRODUCTION

The increase in the percentage of advanced age group star-
ted to affect health systems throughout the world both so-

cially and financially. Not only polypharmacy, but also inap-
propriate drug usage and related problems began to concern
both the medical literature and the health insurance systems.
With the increased prevalence of chronic diseases such as
hypertension, arthritis, heart disease, cancer and diabetes mel-
litus, older individuals seem to have started using more me-
dication. The changing physiological characteristics associa-
ted with age also require attention in the pharmacokinetic
and pharmacodynamic aspects of drugs (1, 2, 3). The decli-
ne in physiological functions as part of the normal aging pro-
cess may lead to altered drug disposition and sensitivity to
drug effects and have important influences on the pharmaco-
kinetic process. Multi-chronic diseases which are frequently
observed among this age group require polypharmacy treat-
ment. At the same time, chronic drug use, self-medication
and noncompliance are common factors observed in the el-
derly. Therefore, treatment should be tailored to the indivi-
dual older person. For older persons, physician’s awareness
and expertise is required not only in correct diagnosis, but al-
so in treatment and follow-up.

Polypharmacy can best be defined as excessive / multiple
intake of medications. Although it is a concept associated
with both quantity and appropriateness of medications, there
is no standard definition for it. While the United States (US)
definitions relate it to indications, the European definitions
relate it to the quantity of medicines (2). However, it is
worthwhile to state that it describes a more complex clinical
condition than being merely associated with the number of
medications. Some of the authors use the terms “experiencing
problems with medicines” and “unnecessary or potentially
inappropriate use of medication” for the definition of poly-
pharmacy (use of 5 or more medications) (2,3). The “inap-
propriate medication” mentioned here can be defined as inef-
fective use of a specific medicine or medicine class, use of a
high-risk medicine instead of its safer alternative or the me-
dicine being inappropriate for a particular disease (4). The ra-
te of inappropriate medication use among elderly people is
40%. Use of drugs without indication, use of equivalent
drugs for treating the same disease, drug interactions, inap-
propriate doses, and use of other drugs for treating adverse
drug reactions are the subjects dealt with under the heading
of polypharmacy (2,3,5). 

According to some, polypharmacy may also be categorized
under 2 groups: therapeutic and contra-therapeutic polyphar-
macy (6). Therapeutic polypharmacy involves medications
that are necessary for achieving an effective treatment and are
prescribed by clinicians after a careful monitoring. Examples
include use of isoniazid, rifampin, ethambutol, pyrazinamide,
and pyridoxine for tuberculosis, or digoxin, diuretics, and an-
giotensin-converting enzyme inhibitors for congestive heart
failure. Contra-therapeutic polypharmacy, on the other hand,
involves use of long-term and often high-dose multiple
agents, which cannot be monitored, which lead to undesired
or unexpected side effects during drug intake, and depends on
personal or professional preferences (6).

Due to these different definitions of polypharmacy, its in-
cidence has been reported to be between 5% and 78% (2).
However, since most of the studies did not include nonpres-
cription medications, it was stated that this ratio could be
much higher, emphasizing that the elderly used prescribed
medicines at a rate of 34% and over-the-counter medications
at a rate of 40%. Polypharmacy was also found to be more fre-
quent in women than in men (2). 

THE NUMBER OF DRUGS

In a US study, it was observed that of women over 65 years
of age, 57% used 5 or more drugs and 12% used 10 or mo-

re drugs (7). A large-scale study conducted in Europe, showed
that 51% of the patients took 6 or more medications (8). The
results of a study on 1944 nursing home occupants revealed
that 31% of women and 23.3% of men used 3 or more drugs
per day. 5.5% of the elderly people participating in the study
complained about side effects of the medications they used,
most frequently gastrointestinal, and polypharmacy was also
shown to have a relationship with the side effects (9). A large
multicenter study including elderly people admitting to out-
patient clinics showed that 38.2% used 4 or more drugs (10).
Another study including 1300 elderly revealed that use of 4
or more drugs was more frequent in 71-80 years age group
and multiple drug use decreased with advancing age (11). 

In literature, the rate of using drugs ineffectively or wit-
hout indication seems to be 30-60% (3). Therapeutic dupli-
cations are also seen in treatment plans. In a study of Hajjar
et al. (12), 44% of the patients were found to have used 1 or
more unnecessary drugs at the time of their discharge and
25% of these were found to have started using them while
they were hospitalized. The absence of indication (32%), inef-
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ficacy (18%), and therapeutic duplication (2,3) were reported
as the reasons of unnecessary drug use. 

In the elderly, use of over-the-counter drugs also appears
as another important problem. A study stated that 7% of wo-
men and 6% of men used over-the-counter drugs (9). Com-
munity-dwelling elderly patients were found to take 1 or mo-
re over-the-counter drugs at a rate of 90% and 2-4 at a rate of
nearly 50% (13). Another study showed that, 47-59% of the
community dwelling elderly patients were taking vitamins or
minerals and 11-14% were taking herbal supplements (7).
The most commonly consumed nonprescription drugs inclu-
de painkillers (e.g., acetaminophen, non-steroid anti-inflam-
matory medicines) cold relievers, laxatives, antacids, vita-
mins, and nutritional supplements (7,13). 

The group of medications consumed is also of interest.
The most commonly prescribed drugs in the adult populati-
on in the US are cardiovascular drugs, antibiotics, diuretics,
opioids, and antihyperlipidemic drugs. Use of cardiovascular
drugs is reported to increase the risk of polypharmacy (2). The
most frequently (26.7%) prescribed drugs were cardiovascular
medications in nursing home occupants (9). Gastrointestinal
and central nervous system drugs as well as nutrients / mine-
rals are reported to be the most widely used unnecessary me-
dication groups (12). 

Interestingly, Saad and co-workers reported that geriatric
consultations increased the total number of medications and
the cost of medications used by elderly patients (14). In their
study, the average number of medications adjusted by the ge-
riatric consultant was 3. The most common classes of adjus-
ted medications were pain medications (22%), nutritional
supplements (13%), bowel regimens (8.5%), antipsychotics
(8%), and osteoporosis medications (8%) (14).

PHYSIOLOGY (PHARMACOKINETICS AND

PHARMACODYNAMICS)

Aging can be described as a decrease in functioning at the
level of cells, tissues, organs, and the body, which starts

from the biochemical reactions in cells with the effect of ge-
netic constitution and external factors. The pharmacokinetic
and pharmacodynamic differences in the elderly may be one of
the major discussion points in the context of polypharmacy.
Genetics, life style, and habits may cause these changes in the
elderly to become more diverse and complex. The inhibition
or induction of drug metabolism usually does not change
with age (1,2,15). The composition of the body and the organ
functions that contribute to elimination are more responsible

for this change (15). Pharmacokinetics is significant in terms
of the changes related to absorption (achlorhydria etc.), dis-
tribution (increase in liposoluble drug distribution, decrease
in hydrosoluble drug distribution), therapeutic window
changes, adverse effects, metabolism, and elimination of
drugs (16,17). Numbers of receptors, increased sensitivity to
drugs, increased side effects, decrease in response to physiolo-
gical changes, increased target organ sensitivity, binding
capacity, and biochemical reactions indicate pharmacodyna-
mic changes (16,18). For example, a decrease in response to
beta agonists and beta-blockers and an increase in response to
opiates, benzodiazepines, or warfarine may be observed in the
elderly. A decrease in the total body fluids, decreased lean
body mass and body fat, decreased serum albumin levels and
altered protein binding, decreased liver metabolism, decrea-
sed renal blood flow, decreased glomerular filtration rate and
renal clearance associated with advanced age are all related to
these physiological changes (1,2,16). 

In the renal system, kidney size increases until 40-50 ye-
ars of age and decreases thereafter (tubulointerstitial change
associated with infarct), a decrease in creatinine clearance and
glomerular filtration rates and an increase in average arterial
pressure and changes in intrarenal vessels (atherosclerosis) is
observed; diabetic patients are affected by these and vulnera-
bility to infections increases with age and tumors may be en-
countered. A decrease in kidney mass by 25-30% and in the
quantity of glomeruli by 30-40%, impairment in filtration
and concentration ability, a decrease in vasopressin response,
impairment in salt retention ability, an increase in dehydrata-
tion risk, a decrease in bladder capacity, an increase in residu-
als, frequent urinary tract infections, incontinence, and uri-
nary obstructions are common (1,2,17,18). 

In the gastrointestinal system, there is an increase in the
prevalence of atrophic gastritis and aclorhidria, a decrease in
motility, damage in liver, impairment in cell repair–effective
drug metabolism, a decrease in the blood flow (30-40%) and
volume in liver, decreased colon peristaltism, and constipati-
on is observed (1,2,17,18). As the hepatic first-pass effect of
highly cleared drugs could be reduced (due to decreases in li-
ver mass and perfusion), the bioavailability of some drugs can
be increased in the elderly. Significant changes in body com-
position occur with advancing age. Lipophilic drugs may ha-
ve an increased volume of distribution (Vd) with a prolonged
half-life, and water-soluble drugs tend to have a smaller Vd.
In the elderly, hepatic drug clearance of some drugs can be re-
duced by up to 30% (19).
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The action system of drugs in an aged body is summari-
zed by Shepler et al.(20):

1. Drugs remain in the system for a long time due to low ab-
sorption rates, 

2. Drugs become highly concentrated in different parts of
the body due to impairment in the circulation system, 

3. The metabolism changes due to the changes in liver and
cardiac outputs, 

4. Decreased renal functions affect drug excretion. 

Adverse drug reactions are also seen more often. Although
a general loss of appetite, falls, confusion, or urinary inconti-
nence appear as side effects, they sometimes are perceived as
the “normal” process of getting old (20).

When we consider all these changes, it becomes obvious
how careful one should be when prescribing medications to
the elderly. Although all these system changes are actually ta-
ught to all health professionals during their education, they
are not so easy to keep in mind and to be applied to clinical
practice (21). Errors occur at this point. 

PREDICTORS AND RISKS 

Elderly people are known to be taking more drugs than the
younger age group and the etiology of polypharmacy is

multi-factorial. Chronic diseases and age-related changes in
organs are the primary reasons for multiple drug use. Drug
intake as personal preference and use of over-the-counter
drugs can be cited as another factor. Moreover, complemen-
tary and supportive therapies started to become popular today
throughout the world. Elderly people usually do not consider
such supportive therapies as medications. Another problem is
the vulnerability of the elderly. Effects of drugs, their side ef-
fects, dose regimen, storage conditions, use of similar drugs
and name similarities among drugs can make it difficult for
patients to trace and use drugs. Health professionals also ha-
ve a supportive role in polypharmacy. Approximately 75% of
patients consulting a doctor are given prescriptions (2). Since
it is sometimes more difficult to provide training than to wri-
te a prescription, physicians choose the short-cut. Advertise-
ments of pharmaceutical companies and television programs
with insufficient educational content also encourage the el-
derly to use inappropriate drugs. The risk factors involved in
polypharmacy are (2,22): 

1. Patients’ going to different physicians and getting many
prescriptions, 

2. Ease of getting non-prescription drugs, 

3. Physicians’ inclination towards prescribing many medici-
nes, 

4. Patients’ expectations for many different drugs, 
5. Use of various medicines due to additional diseases, 
6. Herbal preparations and over-the-counter medications, 
7. Use of drugs without any knowledge of their side effects

and interactions, 
8. Consulting various physicians and receiving various pres-

criptions, 
9. Inadequate communication and coordination, 
10. Replacing medication due to drug side effects (prescripti-

on cascade), 
11. Prescribing medication based on symptoms rather than

diagnosis, 
12. Tendency to quit the medication and start with a new one, 
13. Automatic prescription of drugs that are known to the pa-

tient and the physician,
14. Presence of too many medications in the market, 
15. Forgetfulness of the doctor to ask and of the patient to tell

about the medication, 
16. Tendency to use medications obtained from acquaintan-

ces. 

Having been hospitalized in the last 6 months, being fe-
male, being in depression, low level of education, and consul-
ting 5 or more physicians a year have also been reported to in-
crease the risk of polypharmacy (2,23). Polypharmacy was al-
so found to be associated with advanced age, white race, edu-
cation, poor health condition, use of >9 medicines, number of
healthcare visits, additional insurance, and number of caregi-
vers (3). Veehof et al., on the other hand, reported that the
predictors of polypharmacy were age, cardiovascular diseases,
diabetes mellitus, stomach disorders, use of drugs without
full indication, and the number of medications at the start of
the study (24). It was also reported to be associated with dep-
ression, hypertension, asthma, anemia, angina, diverticulosis,
osteoarthritis, gout, and diabetes mellitus (2,3). Patients with
cancer are also at risk today in terms of polypharmacy (4). A
study showed that 92% of cancer patients used an average of
5 medications before starting cancer treatment. Supportive
and complementary therapies are also commonly used by can-
cer patients in general (25-91%) and this is usually overloo-
ked in studies. Not only in studies but also in clinical practi-
ce, neither the patient tells about these to the doctor, nor do-
es the doctor ask about them. In general, problems are also ex-
perienced in relation to the follow-up of the primary treat-
ment (4). 
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INAPPROPRIATE PRESCRIPTIONS

Some groups tried to develop criteria and advisory guideli-
nes for inappropriate use of drugs. It is stressed that indi-

cation, efficacy, dose, directions, drug-drug interaction, and
drug-disease interaction must definitely be considered in a
medication appropriateness index (4). However, inappropria-
te use of drugs is frequent in clinical practice in spite of ex-
pert opinions. The rates of inappropriate drug use sometimes
reach up to 50%. It was demonstrated in a study that 42% of
elderly patients took their medication in an inappropriate way
and 57% of them took medications with no efficacy or indi-
cation (25). In another study, the rate of potential inapprop-
riate use of drugs was 31% and the potential of dangerous
drug interactions was 10% (26). The rate of potential inap-
propriate use of drugs was reported to be 8-13% in ambula-
tory visits, 50% in nursing homes, and 17% in emergency ro-
oms (27). The most commonly prescribed inappropriate me-
dications included antispasmodics and platelet inhibitors.
Another study showed that proton-pump inhibitors (>8 we-
eks, maximum dose), non-steroid anti-inflammatory drugs
(>3 months), and long-acting benzodiazepines (>1 month)
were prescribed as potentially inappropriate drugs (5). Non-
steroid anti-inflammatory drugs and opiates were also cited as
most commonly duplicated medicines (5). As the frequency of
prescribing drugs increases, inappropriate use of drugs also
increases. Inappropriate use of drugs was found to increase
congestive heart failure, hypertension, arteriosclerotic heart
disease, chronic obstructive disease, diabetes, and pleural effu-
sion. Training of physicians and all health professionals was
reported to be important in this respect (2).

A study aiming to compare the prevalence of potentially
inappropriate medications using standard drug terminologies
at 2 disparate institutions using electronic health records and
to identify characteristics of elderly patients who have a po-
tentially inappropriate medication on their active-medication
lists showed that; female sex, polypharmacy, and number of
primary care visits were significantly associated with potenti-
ally inappropriate medication prescribing (28).

A cross-sectional study was carried out on a total of 1019
participants who accepted face-to-face questionnaires in home
interviews and inappropriate drug use was assessed using the
Beers criteria. The study revealed that drug utilization and
the prevalence of inappropriate medication use in the elderly
were lower than that in reports from most developed countri-
es. Furthermore, polypharmacy and higher age were the main

risk factors for potentially inappropriate drug use in the el-
derly (29).

The most commonly mentioned printed tools developed
for prescriptions for advanced ages are: the Inappropriate
Prescribing in the Elderly Tool (IPET), the Beers Criteria,
the Medication Appropriateness Index (MAI), the Scree-
ning Tool of Older Persons’ Potentially Inappropriate Pres-
criptions (STOPP), and the Screening Tool to alert Doctors
to the Right Treatment (START) (22). The Canadian Con-
sensus Panel developed the IPET in 1997 to set out adverse
drug reactions and drug-disease relations. Although they re-
commended avoiding the use of beta-blockers in chronic obs-
tructive lung disease and congestive heart failure, this and
many other recommendations are not supported by today’s
evidence-based medicine (22,30). The MAI questions medica-
tions in terms of their indications rather than their appropri-
ateness (22). Among these, the most commonly mentioned
and used criteria in clinics seem to be the Beers Criteria. The
Beers Criteria was developed in 1991 and modified in 1997,
in 2003 and 2012 (31-33). It aims to provide guidelines to
the users about inappropriate drug names and their potential
side effects. It makes distinctions such as “always inappropria-
te” and “potentially inappropriate”. Medications are also rated
according to high or low number of adverse events associated
with them. However, there are some points of doubt about
the Beers Criteria. Some of these medications are not contra-
indicated; the criteria do not take into account polypharmacy,
drug interactions, treatment period or different indications.
Furthermore, some medications that cause frequent visits to
the emergency service or have frequent side effects (warfarin,
insulin, digoxin etc.) are not included in the list (27). Check-
lists may be helpful in detecting for discontinuing medicati-
on in elderly (34). The STOPP and START criteria that were
developed to be used in Europe are viewed as being more
comprehensive (22,35). The STOPP criteria attempt to clas-
sify 65 potentially inappropriate drugs according to the sys-
tems and define them in terms of drug-drug, drug-disease,
falls, and therapeutic duplications. STOPP criteria identified
a significantly higher proportion of patients requiring hospi-
talization due to potentially inappropriate medication related
adverse events than Beers’ criteria (35).

Besides these, the SAIL and TIDE mnemonics are note-
worthy. SAIL stands for the first letters of simple as far as
possible, cautious to potential adverse effects, complying
with indications and necessary to be listed (dose, name etc.)
in relation to the medications. TIDE, on the other hand
stands for the first letters of the words stressing the significan-

YAfiLILARDA ÇOKLU ‹LAÇ KULLANIMI: REÇETELEMEK VEYA REÇETELEMEMEK “SORU BU”

TÜRK GER‹ATR‹ DERG‹S‹ 2012; 15(4) 449



ce of time, being cautious to individual reactions to drugs,
potential drug-drug interactions and education. There are
limited data and evidence for reviewing medications using
the SAIL and TIDE criteria. The “Brown Bag Syndrome”
was introduced thinking about the bags full of medications in
the hands of patients who rush to the doctor’s or the emer-
gency room. It is recommended to check and review prescrip-
tions and bags full of prescription or non-prescription drugs
(2,36). Although no criteria may ever be globally applicable,
STOPP and START make significant advances. Regional
drug availability, economic considerations, and clinical prac-
tice patterns impact criteria selection (37).

Multiple medications increase the risk of inappropriate
use of drugs. However, one should bear in mind that despite
all these data, some drugs listed as inappropriate are included
in normal treatment regimens. Medications are used in vario-
us indications as in treatment of dysautonomia and orthosta-
tic hypotension with central-acting alpha blockers and of an-
xiety with benzodiazepines. However, it should be noted that
use of long-acting benzodiazepines, some opiates, non-steroid
anti-inflammatory drugs and prescription of more than one
medication from the same class are not recommended at old
age. 

ADVERSE DRUG REACTIONS (ADRs)

Polypharmacy increases the likelihood of drug-drug reacti-
ons, food-drug interactions and drug-disease interactions.

Incidence of drug-drug interactions may be as high as 80% in
older people (38). This risk becomes apparent in the advanced
age group where physiologic changes are observed. ADRs we-
re found to be associated with presence of coexisting diseases,
use of specific medications (i.e. warfarin) and increased num-
ber of medications (3,39). Advanced age, malabsorption, and
renal and hepatic organ problems as well as changes in the
conditions specific to the patient may effect the drug interac-
tion patterns and risks (4,38). 

Nearly 20-25% of hospitalizations in the over 65-age gro-
up were observed to be associated with adverse drug reactions.
In another study, the prevalence of hospitalization due to ad-
verse drug reactions was found to be 10.7% in patients older
than 60 years of age and for the age group of over 17 the me-
dications most often blamed were the cardiovascular drug
group (40). The examples given for the potentially harmful
drug-drug interactions include angiotensin converting enz-
yme inhibitors versus potassium sparing diuretics, angioten-
sin converting enzyme inhibitors or angiotensin receptor

blockers versus sulfamethizole / trimethoprim, warfarin ver-
sus antimicrobial agents and non-steroid anti-inflammatory
drugs. These lists may be extended further (14). The likeliho-
od of side effects increases with drug-drug interactions and
concurrent use of drugs increasing or decreasing the effect of
another. This risk increases especially in drugs with narrow
therapeutic windows or high toxicity. Since cancer patients
have previously used many drugs, contraindications, organ fa-
ilures, additive toxicity and use of therapeutically similar
drugs should particularly be reviewed for ADRs (4). Since
pharmacologic profiles are different in cancer patients and the
therapeutic window is narrow, toxic effects may be different
(38). Warfarin and anti-epileptic drugs are quite risky in this
respect. The overlooked supportive therapies in cancer pati-
ents and their negative effect on the anti-cancer treatment
should be evaluated from this point of view. 

There are various reasons for adverse drug reactions, inc-
luding age- and disease-related alterations in pharmacokine-
tics and pharmacodynamics as well as the common practice of
polypharmacy. According to the results of a study; in elderly
patients registered to receive home healthcare, 14% of hospi-
tal admissions were primarily caused by ADRs. One-third of
these ADRs were related to impaired renal function, generally
in very old women. These ADRs may be avoided by close mo-
nitoring of renal function and adjustments to pharmacothe-
rapy (drug selection and dose), particularly in very elderly wo-
men (41).

MORTALITY AND MORBIDITY

Polypharmacy increases the risk of geriatric syndrome and
negatively affects the morbidity / mortality rates. Some so-

urces even include polypharmacy in the geriatric syndrome
group. Larson et al. (42) reported that multiple drug use was
associated with cognitive impairment and Ruby et al. (43)
stated that multiple drug use for urologic activity was associa-
ted with the risk of urinary incontinence. Use of 2 or more
psychotropic drugs increases the fall risk 2.4 to 4.5 times and
use of 2 or more central nervous system drugs (opioid, hypno-
tic etc.) increases the fall risk 2.37 times. With the increase in
the number of medications, balance problems start to occur
(44). 

Patients using multiple drugs had low compliance with
the treatment and high mortality rates and consultancy pro-
vided by a pharmacist over the phone increased compliance
with the treatment and lowered mortality rate (45). Inadequa-
te or incomplete information increases the risks of drug inte-
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ractions and side effects. Adverse drug reactions associated
with inappropriate use of drugs lead to many problems. Poly-
pharmacy appears as one of the significant reasons for hospi-
talization. It is known that 28% of hospitalizations are asso-
ciated with incorrect drug use and 2/3 of these can be preven-
ted. Polypharmacy was found to be associated with the increa-
se in the prevalence of falls, prolonged hospitalization, and
the increase in the rate of re-hospitalization (46). It can also
cause fractures, cognitive dysfunction, postural hypotension,
electrolytic disorders and cardiac failure. 

Polypharmacy is also associated with the deterioration of
physical and instrumental daily life activities. Drug-disease
interactions and polypharmacy appear to be a risk factor not
only for adverse effects but also for decreased functional con-
dition. Benzodiazepines and anti-cholinergic drugs were re-
ported to be associated with functional condition. The effect
of antidepressant and antihypertensive drugs was found to be
complex. Such functional influence may be associated with
the effects of these drugs on sight, imbalance, dizziness, ten-
sion variations, alertness, and muscle strength (44). There is
evidence that Beers’ criteria for inappropriate medication use
may have an adverse healthcare impact in the community-
dwelling elderly (47).

Polypharmacy and the associated problems also cause sig-
nificant increases in healthcare expenditures (48). In a study,
polypharmacy was reported to be common among the pati-
ents staying in a nursing home and it was suggested that even
the cardiovascular disease prevention drugs prescribed could
be inappropriate due to limited life expectancy (49). Some of
the causes of these increased healthcare expenditures include
frequented clinical and physician visits, additional medicati-
ons to treat new symptoms, repeated blood tests, visits to
emergency rooms and hospitalization (2,4). 

SUGGESTIONS

Prevention should be the most important step in struggling
with polypharmacy. Multidimensional geriatric assess-

ments are suggested as the most important step for preventi-
on and treatment (4). Golden rules of prescribing are: 1-
Think carefully before prescribing, 2-Prescribe with maxi-
mum knowledge about your patient and the drugs, 3-Moni-
tor patient for efficacy and side effects, 4-Help patient make
better use of medicine, 5-Review medication to discontinue,
to reduce dose or to substitute with safer drug. One must con-
sider “maximum benefit with least risk”, since there is no

drug which does not carry some degree of risk. According to
Fialova and Onder (50); 

1. Older people have substantial interindividual variability
in health, disability, age-related changes, polymorbidity,
and associated polypharmacy, making generalization of
prescribing recommendations difficult. 

2. Medication use in older adults is often inappropriate and
erroneous, partly because of the complexities of prescri-
bing and partly because of many patient, provider, and he-
alth system factors that substantially influence the thera-
peutic value of medications in aged people. 

3. A high prevalence of medication errors in older adults re-
sults on the one hand from accumulation of factors that
contribute to medication errors in all age groups, such as
polypharmacy, polymorbidity, enrollment in several di-
sease-management programs, and fragmentation of care.
On the other hand, specific geriatric aspects play a role in
these medication errors; these include age-related pharma-
cological changes, lack of specific evidence on the efficacy
and safety of medications, underuse of comprehensive ge-
riatric assessment, less availability of drug formulations
offering geriatric doses, and inadequate harmonization of
geriatric recommendations across Europe. 

4. The dearth of geriatric clinical pharmacology and clinical
pharmacy services compounds the difficulties. 

5. There are gaps in research and clinical practice that lead to
frequent medication errors in older adults, which must be
solved by future studies and by regulatory measures in or-
der to support errorless and appropriate use medications
in these people.

Network systems specific to old age and old aged cancer
patients in some countries make it easier to trace medication
lists. Conflicting histories were discovered in 76% of the ca-
ses in a meta-analysis where the frequency, type, and clinical
significance of drug history were explored at the time of hos-
pitalization (51). These conflicts included drug name diffe-
rences, discontinued drugs, and differences in dose and frequ-
ency. Some studies emphasize that in those for whom a geri-
atric assessment and treatment is being performed, it has po-
sitive effects on polypharmacy when an inappropriate drug
list is sent to the doctors or by using practices such as medi-
cation grid, employing a clinical pharmacist and drug con-
trol-tracing by primary care physicians (44). 

Since weekly and monthly medications, insulin, inhalers,
topical drugs, patches, and ocular drops will not be in the pill
box, it is stressed that care should be taken in tracing drugs.
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It is stated that sources from other doctors and drugstores sho-
uld also be kept in mind.

Methods considered to solve the problem or put into prac-
tice as pilot applications include provision of product infor-
mation (e.g., drug interactions) in hard-copies by companies,
on-line access to patient information, alerts through special
programs when inappropriate drugs are prescribed, access to
these systems through a personal digital assistant or a mobile
phone, tracing of patients’ medication profiles, assessment of
the effects of accompanying diseases, reviewing potential
drug-drug interactions, graduate and post-graduate educati-
on, presence of a pharmacy team, multidisciplinary approach,
electronic systems, home visits or home monitoring systems
(2-4).

Use of non-pharmacological treatment methods should be
encouraged. A different dose and treatment calendar should
be planned than those for younger age groups. Laboratory va-
lues and organ functions should be taken into consideration.
Trainings should be provided for patients, their families and
healthcare professionals. Appropriate follow-ups should be
carried out. Since drug information is acquired after medical
education through summaries of product characteristics, pres-
cription details, self-learning, adopting senior habits, wor-
king with a clinical pharmacist and learning from the drug
industry or drug representatives, it could be an important im-
provement to teach conservative way of prescribing during
medical education. (3).

In conclusion the multidisciplinary nature of Gerontology
and Geriatrics dealing with the problems of older persons in
all aspects needs to become a reality in the 21st century. The
elderly population needs to be productive and to have a high-
quality life so as to enjoy a healthy aging. Their life expectan-
cies and quality of life can only be improved if they have ac-
cess to the health services and to social security, if the quality
and quantity of the existing health services are increased and
the hospital and first line treatment services are improved.
Related professional groups such as physicians, pharmacists,
dentists, nurses, etc. need to become more aware of these is-
sues. The health personnel need to receive training with re-
gard to their responsibilities towards the older persons. More
effort is needed to decrease the use of drugs without con-
trol/prescription among older persons. 

Mass media should be used better so as to create awareness
among the population regarding the rational use of drugs.
The drugs to be used by older persons should have special pac-
kaging and information which is easy to understand. The
prescriptions need to be legible and clear. Moreover older pa-

tients should be provided with easy verbal explanations. They
need to be encouraged and briefed to ask questions. On the
part, the health personnel need to patiently and carefully in-
form older patients verbally and where and when necessary al-
so in writing. 

Suggestions for treatment of and study results on poly-
pharmacy have started to be published just recently. It is
strongly recommended that after graduation “continuous edu-
cation programs” for medical doctors, pharmacists and nurses
should include not only “appropriate prescription for the el-
derly” but also “avoidance of inappropriate prescription”.
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