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ABSTRACT

As modern guidelines may recommend several drugs for a single medical condition, it follows that many
patients, especially if co-morbidity is present, use a number of medications. Also, an aging population im-
plies more morbidity and consequently will have the result that many patients use many drugs — a situation
often referred to as polypharmacy. Polypharmacy has been linked to negative health outcomes such as ad-
verse drug reactions, interaction problems, poor patient adherence, and hospitalisations. Such experiences
have led to the attitude that efforts should be made to reduce polypharmacy. However, this approach might
prevent patients from obtaining optimal treatment. There is no universal definition of polypharmacy and
measuring of a reduction in polypharmacy becomes problematic. Because polypharmacy is an imprecise
term it should be used with caution in research as well as in patient management. Moreover, studies have
shown that undertreatment occurs frequently also among patients using many drugs. This is the Janus face of
polypharmacy: too many drugs should be avoided, but the individual patient should receive the appropriate
drugs that have the potential to reduce morbidity and improve quality of life. It is the individual drugs them-
selves, along with patient specific factors, and not a fixed number of drugs, that we should pay attention to.
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INTRODUCTION

Evidence based guidelines recommend several drugs
in the treatment or the prevention of a single medical
condition. This pertains to for instance treatment of
heart failure and diabetes mellitus, prevention of new
cardiovascular events after myocardial infarction, and
prevention of the progression of rheumatoid arthritis.
Further, the population is growing older, which im-
plies more co-morbidity. Consequently, many people
are in need of several medications — a situation often
referred to as polypharmacy.

Polypharmacy is a widely used term and it has been
used for many decades. A search in PubMed yielded
more than 2000 hits on “polypharmacy” (October
2007). Polypharmacy has been used as an indicator to
select patients for research projects, for quality assu-
rance tasks, for example medication reviews, and for
describing extensive drug use among patients (1-10).

In general, the term polypharmacy has been used
with negative connotations. Therefore, in patient
management a main focus has often been on reducing
polypharmacy. But is less polypharmacy, the use of
fewer drugs in an individual patient, always benefi-
cial? Is it a relevant aim to reduce the total number of
drugs, or to ensure that the number of medications
over a period of time is not exceeded? Should the
focus rather be on avoiding inappropriate drugs and on
using appropriate drugs? In the following we will dis-
cuss these issues.

DEFINITIONS

The word “poly” is Greek and means many or much
(11). However, the term polypharmacy has been given
definitions connected both to the use of more than a
certain number of drugs concomitantly and to the clini-
cal appropriateness of drug use (10,12-19). However,
the most common definition refers to the use of more
than a fixed number of drugs. Some researchers have
made a distinction between minor (2-4 drugs) and
major (five or more drugs) polypharmacy (13). The
number could reflect the total numbers of drugs used
in the patient’s medication regimen, or it could refer to
the number of drugs for a particular condition (15)
which is often the case in studies of psychiatric dis-
orders (16,20). Further, in research studies, the number
of drugs which are defined as polypharmacy varies
from study to study: 2 or more drugs (13,16,21), 3 or
more drugs (22), 5 or more drugs (13,14,23,24), 6
drugs (9,25,26), 10 or more drugs (4,27). However, the
most common definition is the use of 5 or more drugs
(10). Others have underlined that when discussing
polypharmacy, distinctions should be made between
cumulative, continuous and simultaneous polyphar-
macy (28). These terms refer to the following: cumula-
tive — the number of different medications that a
patient has been given during a particular time win-
dow; continuous — estimates of the number of medica-
tions that are being taken permanently; simultaneous —
a measure of the number of medications a patient is
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receiving at any given time (28). Since there are diffe-
rent opinions about the definition of polypharmacy, it
follows that it is an imprecise term and as such should
be used with caution in research as well in patient ma-
nagement.

The other approach to define polypharmacy has
suggested that it could refer to use of more drugs than
are clinically indicated or use of drugs that are in-
appropriate for the patient (12). Terms as unnecessary
polypharmacy and inappropriate polypharmacy have
been used. But with regard to semantics, these descrip-
tions are not in accordance with the word poly which
means many. In the following we use polypharmacy in
the sense that it refers to a countable number of drugs,
and not to the appropriateness of the drugs.

CAUSES OF POLYPHARMACY

There are many possible reasons for the occurrence of
polypharmacy. As already mentioned, treatment guide-
lines for various conditions recommend many drugs,
based on the fact that drug combinations have impro-
ved the therapeutic response and decreased morbidity
and mortality (29). An aging population implies more
morbidity and will result in the use of many drugs.
Patients may be consulting different physicians — both
general practitioners and specialists — and the transfer
of information on drug use is often not optimal, with
the possibility that drug prescriptions are not coordina-
ted. Furthermore, drugs are becoming more available
to patients, for instance through more offers of drugs
not requiring prescriptions (over the counter medica-
tions), and through drug availability on the internet.
Also, today more conditions, for instance Alzheimer
disease and various cancer diseases, can be treated
than a few years ago.

FREQUENCY OF POLYPHARMACY

Studies exploring polypharmacy have been conducted
in different clinical settings, in out-patients/ambulatory
patients (14,25,30-33), hospitalised patients (26,34-
36), patients in nursing homes (37,38), and elderly
patients (25-27,32,33,39). Studies have also been per-
formed based on data from prescription or population
databases (13,28,40-42). Further, studies have explo-
red polypharmacy in specific disease entities such as
psychiatric diseases (16,20,35), rheumatic diseases
(34), asthma (42), and heart failure (43). Due to dif-
ferent settings and definitions given in the various
studies, the frequency of polypharmacy varies widely.
Figures from 8% in a population-based study (13) to
nearly 80% in a clinical study among elderly (44) have
been reported. In any case, it can be stated that the pre-
valence of patients using 5 or more drugs — the most
common definition — is high, particularly among the
elderly (10,25,27,32-34,36,42,45). In general, more
than half of the patients enrolled in theses studies used
five or more drugs. In a study of patients hospitalised
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in departments of internal medicine our group found
that 47.3% of the patients used five or more drugs
(Figure 1) (36).

CONSEQUENCES OF POLYPHARMACY

Studies have shown that the use of many drugs is con-
nected to negative health outcomes such as adverse
drug reactions, interactions, poor patient adherence
and hospitalisations (10,17,19,26,32,45-49). We have
previously shown that the number of drugs on admis-
sion to hospital is an independent risk factor for the
occurrence of drug-related problems, like for example
wrong drug choice, non-optimal dosage, adverse drug
reactions, drug interactions and non-adherence (50).
The number of drug-related problems increased nearly
linearly with the number of drugs used (36), a relation-
ship which existed also when the patients used less
than five drugs, i.e. polypharmacy according to the
traditional definition was not present (Figure 2). This
is in line with recent observations of Steinman et al.
who in a study among elderly outpatients using five or
more drugs, assessed prescribing quality by applying
both the Medication Appropriate Index and Beers cri-
teria. They reported that the frequency of inappropriate
medication use increased with increasing number of
medications (5).

Another negative aspect connected to polypharmacy
is costs, both the direct costs for the medications and
costs related to evoked negative health outcomes (51).
The recognition of these facts has resulted in pro-
grammes aiming at better drug therapy along with cost
savings. In the US, the introduction of the Medication
Therapy Management Program reduced therapy prob-
lems in nursing home patients, and in addition, the
programme was cost beneficial based solely on drug
savings (38,52). However, these results can not, with-
out reservations, be expected to be valid for other
countries since the organisation of health care and
nursing homes may differ significantly.

UNDERUSE OF MEDICATION

It is possible that being too occupied with the negative
aspects of polypharmacy, and trying to avoid the use
of many drugs, may lessen attention to the issue of
providing all necessary drugs to an individual patient.
This will be the other side of polypharmacy, i.e poly-
pharmacy has two faces — and thus appears as a Janus
face. Paying too much focus on keeping a short drug
list may influence the search for a patient’s complete
drug list, for instance by not actively gathering infor-
mation from all sources that might possess information
on drug use. This aspect is particularly important when
a patient changes the level of care, for example from
nursing home to hospital, because it is known that
there are discrepancies between the different sources
providing drug overviews for patients (53,54). Further-
more, efforts to maximize the benefit of drugs, for
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Figure 1. Distribution of drug use on admission among 827 patients hospitalized patients.
From: Viktil KK et al. Polypharmacy as commonly defined is an indicator of limited value in the assess-
ment of drug-related problems. Br J Clin Pharmacol 2007; 63: 187-95 (36).
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Figure 2. Frequency of drug-related problems (DRPs) per patient in relation to number of drugs
used on admission (among 827 patients). DRPs per patient include both DRPs related to drugs on
admission and DRPs originating from drugs commenced in hospital.

From: Viktil KK et al. Polypharmacy as commonly defined is an indicator of limited value in the
assessment of drug-related problems. Br J Clin Pharmacol 2007; 63: 187-95 (36).

instance by adding drugs to an existing drug regimen
for heart failure, may not be whole-heartedly exerci-
sed, as this could result in a longer drug list.

Instead of searching for undesirable polypharmacy
the focus could be turned around, and a potential for
undertreatment, that is prescribing too few drugs,
could come to the fore. Studies have investigated
undertreatment of various diseases, for instance in
heart failure, myocardial infarction and osteoporosis.
The findings are that many patients do not receive the
medication they need (40,55-59). For example, pa-
tients treated for chronic medical diseases are often
undertreated when it comes to other unrelated disor-
ders (59). In the study of Steinman et al. referred to
above (5) underuse of an average of 1.0 drug per

patient was observed among elderly outpatients using
five or more drugs. And, notably, this number did not
vary with the total number of drugs taken (5). Both
inappropriate medication use and underuse were com-
mon in older patients and were present simultaneously
in more than 40% of the patients (5). Hence, the
awareness of underuse is important regardless of the
total number of medications taken.

In a recent study on the relationship between
polypharmacy and underprescribing among elderly
patients admitted to day-hospital and geriatric wards,
underprescribing was observed in 31% of the patients
(24). Further, it was found that patients with poly-
pharmacy, defined as the use of five or more drugs,
had a higher frequency of underprescription, 43%,
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than patients using fewer than five drugs, in whom
underprescribing was recorded in 13.5%. Interestingly,
in this study a clear relationship between the number
of drugs used and underuse was observed. The proba-
bility of underprescription increased significantly with
increase in the number of drugs used.

In conclusion, it is important to recognize underuse,
which can be present regardless of the total number of
medications taken. Awareness of these relationships
and knowledge of the consequences of undertreatment
add a new dimension to the approach to polypharmacy
— this deals with the Janus face of polypharmacy.

POLYPHARMACY AS INDICATOR

The presence of polypharmacy is associated with a
negative perception of quality. If polypharmacy, using
the most common definition, is to be used as a quality
indicator in the surveillance of patient populations,
more than half of the patients would have been defined
as receiving care of poor quality. Furthermore, if when
assessing the quality of drug prescribing, a main focus
is polypharmacy, one might fail to spot inappropriate
drug use in patients using few medications. The follo-
wing example from clinical practice underlines the
point: A 57 years old man using lithium and a sleeping
pill — i.e only two drugs — was admitted to hospital
with acute painful polyarthritis and diarrhoea. He was
given a non-steroidal anti-inflammatory drug (NSAID)
to relieve the acute polyarthritis. Since he used few
drugs — now three drugs — his drug regimen was not
especially paid attention to. However, there is a severe
interaction between NSAIDs and lithium, giving rise
to a markedly increased blood concentration of lithium
and an accompanying risk of renal injury. This illu-
strates that it is more important to focus on the type of
drug and patient specific factors rather than the num-
ber of drugs.

The use of a cut-off, for instance five drugs, to
define polypharmacy could be questioned more today
than some years ago, since many of today’s thera-
peutic guidelines recommend several drugs to achieve
most benefit. Recently, we have studied the value of
using a definite number of drugs as a cut-off to de-
scribe polypharmacy as a risk factor for the occurrence
of drug-related problems (36). The approximately line-
ar relationship between number of problems and num-
ber of drugs did not show a levelling off of the effect
at any specific number of drugs up to eleven drugs.
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The relationship between the use of an increasing
number of drugs and increased number of drug-related
problems, of which underuse is one, was strong. Thus
the arbitrariness of using a cut-off of 5 drugs to define
polypharmacy was clearly demonstrated.

These findings might also be viewed along with the
reports that underprescribing frequently exists together
with polypharmacy, and that underprescribing in fact
might increase with the use of an increasing number of
drugs (24). Thus, the extensive use of polypharmacy as
an indicator and also the significance attributed to this
factor has not been based on research. Research
evidence is lacking. Further, the significance of using
many drugs — polypharmacy — as an indicator vis-a-vis
application of other indicators (risk factors) such as
age, reduced renal function or co-morbidity has not
been accurately delineated. This would be an interes-
ting research topic.

CONCLUDING COMMENTS

From a clinical point of view, our experience is that
many patients do not receive all the drugs they should,
based on their clinical condition and according to
guidelines. Therefore, we felt that the negative conno-
tation associated with the term polypharmacy needed
scrutiny. As there is no concise definition of the term,
it should be used with caution. More precise terms
should be used for describing patients’ drug use. For
example, appropriateness/inappropriateness and drug-
related problems could be more informative, although
they will need particular explanations whenever they
are used.

Polypharmacy as a marker for disease burden also
needs investigation, and more in-depth understanding
of the relationship is needed. More research is required
to explore the common perception that use of many
drugs contributes significantly to negative health out-
comes. Probably, most often it is the disease condition
itself that bears the responsibility for poor outcome.

We have not intended to give an overview of all
aspects of polypharmacy, but to highlight that poly-
pharmacy has more than one face — it could be looked
upon as a Janus face in drug management. There is a
fine line between providing an individual patient with
appropriate drugs, which might reduce the risk of
death or improve quality of life, and the overuse of
drugs.
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