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Abstract
Polypharmacy is a commonly addressed problem in the elderly. It is the use of a minimum of four medicines 

simultaneously. However, the elderly population suffers not only from the overuse of the medicines but also from the 
underuse. Furthermore, not uncommonly, use of a minimum of four medicines designated as polypharmacy, may be 
rational in many clinical circumstances in the elderly. In this article, we review the principles of rational drug use in 
the elderly. The main aim of the geriatric management increasing the quality of life should also be the purpose of the 
drug therapy. The physiological changes that occur by aging should be taken into account. The patient or caregiver 
should be informed on the drug list, instruction on use, possible side effects and indication of the current regimen. The 
drugs taken by the patient should be checked against the recommended regimen. The regimen should be reviewed 
for indication, appropriateness and possible switch to a safer or cheaper agent, minimum effective dosage, timing, 
effectiveness, side effects and toxicity, and potential drug-drug interaction one by one. This checking should be 
performed in a periodical manner and also in any acute deterioration. The potentially useful drugs should not be 
underused. This approach may decrease both the overuse and underuse of medicines resulting in the rational drug 
use of the vulnerable elderly. 
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Rational Drug Use in the Elderly
Inappropriate drug use in the elderly is a very prevalent problem. 

The regimen given to an individual may be designated as “inappropriate” 
in a number of different circumstances. A drug may be inappropriate 
if it has unacceptable side effect profile, requires close monitoring that 
could not be assured, has a significant but underestimated interaction 
with the concurrent medications, has a better (i.e. cheaper, with less 
side effect profile, less frequent dosing) alternative, has no current 
indication. However lack of use of a drug with proven benefit also 
ends with the inappropriate drug regimen. In this article we review the 
principles of rational drug use in the elderly.

Polypharmacy is usually defined as the use of a minimum of 
4-5 drugs [1-3]. Prevalence differs among countries increasing with
advanced age, and is almost 35-40% in the elderly above 75 years of age
[4,5]. Its prevalence also differs between community-dwelling elderly
and the nursing home residents. Among community-dwelling elderly,
the prevalences of 41%, 43.4%, 35.8%, 46.8%, have been reported from
Iceland, USA, Australia and Italy, respectively [6-9]. A prevalence
of 49.7% was reported by a very recent study reported from nursing
homes of 8 different European countries as a report of Shelter study[10]
Furthermore, in USA, approximately 40% of nursing home residents
were reported to use even ≥9 medicines concurrently [11].

The etiology of polypharmacy is generally multiple. Many chronic 
diseases increase in prevalence by aging necessitating multiple drug use. 
Additionally, aged people usually administer to multiple doctors which 
usually do not inquire the drugs given by the other. Use of multiple 
drugs typically results sometimes even with the same ingredients or 
belonging to the same class. Perpetuation of unnecessary medications 
is another hazard of multiple prescribers together making the number 
of prescribing physician an independent risk factor for drug adverse 
effects [12]. Furthermore, generally symptoms of the elderly are 
commented to be due to a disease process or aging itself. Therefore, 
prescription of a new drug to compensate an unconsidered effect of 
the current regimen is not unusual in the elderly. This is the condition 
what so called “prescription cascade” [1]. Advanced age and living in 
nursing home are already documented risk factors for polypharmacy 
[1,13]. Some patient and/or caregiver related factors may also be the 

causative of polypharmacy. Such factors include cognition problems, 
visual disturbances and other functional impairments, and lack of 
education. Additional physician related factors for polypharmacy are 
incomplete knowledge on the drug effects and interactions [14]. 

Polypharmacy is rather important because it may be very hazardous 
to the elderly people. The elderly is very prone to adverse effects of the 
drugs. The number of used drugs and the history of adverse drug events 
are the two most predictive data on the emergence of adverse drug 
event [1]. Adverse drug effects can affect 35% of community dwelling 
elderly receiving polypharmacy of which 95% are predictable [15]. 
Such adverse reactions were reported to cause 10.7% of hospitalizations 
in the elderly [16]. Polypharmacy also increases the risk of nonspecific 
syndromes including weight loss, falls, and decline in functional and 
cognitive status [17-21]. A meta-analysis found a fourfold increase in 
the rate of hospitalization related to adverse drug events in older adults 
compared with younger adults (16.6% vs 4.1%) [22]. The polypharmacy 
and inapproppriate medicine use increases the likelihood of nursing 
home placement, impaired mobility, morbidity, hospitalizations, and 
death [23,24].

However, polypharmacy is not always inappropriate because 
prescribing 4 or more drugs may be necessary occasionally [25]. 
Therefore, the major concern should not be the total number of drugs 
but the appropriateness of the regimen to the goals of care. So, rather 
than focusing on the total number of drugs, focusing on the goals of 
care is the principle of prescription management in the elderly. The 
goals of care should be determined as extension of longevity, reduction 
in symptoms, and minimization of pill burden, medication side effects, 
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and costs [26]. The main aim of the geriatric management -increasing 
the quality of life, should also be the purpose of the drug therapy. 
Nevertheless, the higher number of drugs is a known and independent 
risk factor for the inappropriate medication use and development of 
adverse drug effects [27,28]. Adverse drug effects are reported to affect 
as much as 35% of community dwelling elderly [15]. Such adverse 
effects cause almost 25% of hospital admissions more than 10% of 
hospitalizations in the elderly [16,29]. As it is expected, hospitalization 
need for an adverse drug effect is more in the elderly [22]. Strikingly, 
the preventability of an adverse drug effect resulting in hospitalization 
need is also more in the elderly than in the younger counterparts [22]. 
So, one can prevent adverse drug effect needing hospitalization more 
easily in the old patients than in the young. There are well defined drugs 
to be avoided or used in great caution in the elderly (Table 1) [1,27]. 
Anticholinergic and sedative drugs are the two of major concerns 
[30,31]. They easily impair the physical and cognitive performance 
[32]. Their adverse effects include memory impairment, confusion, 
hallucinations, dry mouth, blurred vision, constipation, nausea, 
urinary retention, impaired sweating, and tachycardia each may be 
devastating to the elderly [1]. Additionally, digoxin, hypoglycemics 
and warfarin are the other 3 drugs to be used with great caution in 
the elderly. Strikingly, they are found to be responsible from 1/3 of 
emergency visits of the elderly [33]. In this context, the most commonly 
cited criteria of drugs to be avoided in the elderly-Beers criteria [34-
37] was noted as shortcoming [33]. The new tool of Screening Tool of
Older Person’s Prescriptions (STOPP) [38] is put forward as a better
tool [39-41]. Very recently, “The Good Palliative–Geriatric Practice
algorithm” for drug discontinuation has been shown to be effective
in reducing polypharmacy and improving mortality and morbidity in
both community dwelling elders and nursing home inpatients [42,43].
In long term facilities, preventable adverse drug events are mostly
related to antipsychotic and warfarin use.

Physiological changes are important factor to be considered in 
prescription management of the elderly. Although the absorption is 
generally unchanged for most of the drugs [44], metabolism, distribution 
and excretion may change significantly. First-pass metabolism is the 
intestinal and hepatic degradation or alteration of a drug or substance 
taken by mouth, after its absorption. It removes some of the active 
substance from the blood before it enters the general circulation. There 
is a reduction in first-pass metabolism with advancing age. This is 
probably due to a reduction in liver mass, and for high clearance drugs, 
the consequential reduction in blood flow [45]. The bioavailability of 
drugs undergoing extensive first-pass metabolism can significantly 
be increased [45]. By contrast, the first-pass activation of several pro-
drugs, such as the ACE inhibitors enalapril and perindopril, might be 

slowed or reduced [46]. As percentage of body fat increases and body 
water and fat free mass decrease by aging, an increased or decreased 
volume of distribution may result according to the physical properties 
of a given drug. Water soluble drugs (ie gentamicin, digoxin, lithium, 
theophylline) tend to have smaller volumes of distribution resulting 
in higher serum levels. Therefore digoxin, lithium intoxication and 
gentamicin and theophylline side effects are encountered much more 
in the elderly. Lipid soluble drugs (i.e. benzodiazepines, morphine, 
lidocaine, amiodarone) tend to have larger volumes of distribution 
resulting in increased half life [45]. Contrarily, fentanyl transdermal 
patch may be ineffective in the elderly with reduced body fat due to 
decreased lipid reservoir of the drug [47]. Pharmacodynamics of 
some drugs may also be changed by aging. Typical examples are 
increased sensitivity to opioids, benzodiazepine, anticholinergics and 
neuroleptics [45,48-52]. Increased sensitivity to the effect of warfarin 
is important and may result in toxicity when given in the doses that is 
usual for the youngs. However, not only increased sensitivity but also 
decreased sensitivity to a drug effect may be the consequence of aging. 
Examples for such drugs include decreased effect of beta receptor 
blockers, and verapamil on cardiac conduction function [45]. Such 
points should be considered during prescription. 

Table 2 outlines the principles of rational drug use in the elderly. 
Community pharmacists may be incorporated for the management 
of the proper drug use of community dwelling elderly. Where health 
systems permit, nurses and clinic-based pharmacists should share 
medication management responsibilities as articulated in the patient-
centered medical home model of care.

Elderly frequently use over-the-counter drugs, herbs, vitamins 
and dietary supplements which they frequently underreport [4,53]. 
However, such received and referred non-drug supplements may 
interact with the current regimen. The commonly used herbals 
and dietary supplements include glucosamine, ginseng, gingko 
biloba extract, St. John’s wort, echinacea and valerian root extract. 
Therefore the patient should also be asked for use of nondrug referred 
supplements and the list of the regimen should be given to the patient 
or caregiver including these non-drug referred supplements. Not only 
the brand but also generic name of the drugs should be written. The 
patient side should be informed on the frequency, dosing, indication of 
use and possible side effects. They should also be informed on when to 
seek medical evaluation and against the possible errors of sound-alike 
names, look-alike pills and combination drugs. Each visit should be 
regarded as the opportunity to check the list. Frequently, the regimen 
intended to be given by the doctors are not the regimen taken by the 
patients [54,55]. The drug list should be checked against the drug bottles 
and boxes. This type of checking also gives the opportunity to check the 

Drug Potential harm Comment

Insulin and sulfonylureas Hypoglycemia May often be appropriate; however, aggressive glycemic control may often 
yield greater harms than benefits in older adults

Warfarin Gastrointestinal, intracranial bleeding
Although a high-risk drug, benefits of warfarin therapy often outweigh harms; 
maintenance of prothrombin time international normalized ratio in therapeutic 
range tightly linked to risk/benefit ratio

Digoxin Impairment of cognition, heart block May have a third-line role in management of systolic heart failure; suboptimal 
choice for rate control in atrial fibrillation

Benzodiazepines Falls Associated with as much as a 60 percent increase in fall risk

Diphenhydramine, other first-generation 
antihistamines Impaired cognition, urinary retention in men

Poor choice as sleep aid due to anticholinergic effects, next-day sedation, 
impact on performance including driving; close medication reconciliation 
important because patients may also obtain over-the-counter drugs

Antipsychotics Death, pneumonia
Elevated risk of death when used to treat behavioral complications of 
dementia, although in selected cases, benefits may exceed risks if consistent 
with patient goals of care

Table 1: Selected high-risk drugs [1,27].
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effectivity of the individual drugs. On the other hand, the more risky 
drugs may be additionally inquired for the specific adverse effects as 
hypoglycemia related symptoms for hypoglycemics, anticholinergic 
symptoms for anticholinergics and bleeding symptoms for warfarin. If 
the time limitation is a concern as usually does in many daily practices, 
focusing on the highest risk and highest benefit drugs is recommended 
[27]. The regimen should be reviewed for indication, appropriateness 
and possible switch to a safer or cheaper agent, minimum effective 
dosage, timing, effectiveness, side effects and toxicity, monitorization 
standards and potential drug-drug interaction one by one. This 
checking should be performed in a periodical manner and also in 
any acute deterioration. Because, the acute deterioration may be the 
result of adverse drug reaction or it may change the goals of care for 
the individual patient [27]. As an example, a fall may be the result of 
an antiparkinson drug resulting in orthostatic hypotension and also 
if the patient would be bedridden due to a fall, goals of care change 
and it may end up with attenuation of antiparkinson medicine due to 
limited mobility. Another point is, whenever possible, clinicians should 
minimize dosing frequency by prescribing longer-acting medications 
and dosing different drugs at the same time. Pill burden can be 
reduced by using medications that can treat two or three conditions 
simultaneously. This is a useful approach to minimize the number of 
drugs [27]. 

The elderly population suffers not only from the overuse of the 
medicines but also from the underuse. According to some studies, 
underuse may even be more prevalent [56]. In the context of rational 
drug use, the potentially useful drugs should not be underused. 
Clinicians may underuse the useful drug if he does not consider its 
benefit in the old, if the patient can not afford the medication, also if the 
appropriate dosing for the old is unavailable. START (screening tool 
to alert doctors to the right treatment) is a tool designed specifically 

to address this issue [57]. It gives the list of evidence based useful but 
possibly omitted drugs in the elderly [57]. A suggested way to overcome 
underutilization of potentially useful drugs is to document the patient’s 
conditions and then matching the each medication with the current 
condition. Furthermore, the risk for an adverse effect should not 
immediately end up with prescription omission and benefit-risk ratio 
should be judged. Some drugs may have potential of serious adverse 
effects but could be prescribed with a powerful clinical indication. A 
typical examination is use of opioid analgesics for control of severe 
pain. Although opioids have many undesirable adverse effect potential, 
they may be the only drugs controlling severe pain. Here, again, goals 
of care direct the physician to the right prescription model. Use of 
opioids to control pain would be more appropriate for quality of life 
while being extremely cautious for possible adverse effects. In this case, 
ways to overcome adverse effects should be considered and integrated 
as a standard care. Affordability related underuse is important if the 
patient does not benefit from health insurance and is reported as 
much as 30% [58]. As a general geriatric prescription principle, the 
medications should be started at low dose and increased gradually as 
needed. Lack of appropriate dosing for its use in the old simply makes 
medication use more difficult and can decrease the adherence thereby 
increasing the underuse. 

We conclude that both overuse and underuse of drugs are common 
problem in the elderly. Rational drug use should address the both 
issues. Determination of goals of care while placing the quality of life in 
the center may solve the problem in majority of the cases.
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