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Polypharmacy is common among older people and is associated with multiple adverse outcomes. As-
sessing whether it is appropriate or inappropriate for an individual is more informative than relying on
a simple pill count. Modern medicine is based on single disease guidelines that promote prescribing but
tend not to have deprescribing criteria. Barriers to deprescribing promote the accumulation of medicines
over time. Clinical trial data have limitations due to the selected populations recruited. Some evidence
suggests older people with multi-morbidity may benefit less and people with frailty are at increased risk
of harm. Prescribing can be inappropriate if it is not evidence-based, harm is likely to exceed the ben-
efit, includes hazardous medications or combinations of medicines, the patient experiences therapeutic
burden, there is reduced adherence or prescribing cascades. Medicines optimisation aims to improve
prescribing quality for an individual patient and may include deprescribing. It is a complex process that
includes shared decision-making, careful follow-up, and communication of any resulting prescription
changes.
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Introduction

Polypharmacy is the taking of multiple regular medications, which is very com-
mon among older people in developed countries. In England, more than half of
people aged over 85 are prescribed five or more medications, and a quarter are
prescribed eight or more (NHS Digital, 2016). The underlying reason for this is
the accumulation of long-term conditions, such as hypertension, as we age. Mul-
timorbidity, defined as having two or more long-term conditions, affects around
85% of people aged over 85 (Chief Medical Officer, 2023). Prescribing guidelines
for each long-term condition act as a bond between these two components. Be-
ing prescribed multiple medications is associated with many adverse outcomes but
this may simply be a feature of the pathological conditions that led to prescribing,
rather than polypharmacy itself being harmful. Older people with multimorbidity
and polypharmacy frequently require healthcare services and represent a large pro-
portion of hospital in-patient care. Their optimal management has become a core
component of modern hospital medicine.

This article will first explore a practical definition of polypharmacy and how
we recognise it affects our patients. Next, there will be consideration of whether
this is a success or failure of modern medicine, and how we got to where we are.
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Table 1. Examples of inappropriate polypharmacy.

Examples

Prescribing is not evidence-based

Harm is likely to exceed the benefit

Hazardous medications or combinations of medicines (e.g., interactions)
The patient is experiencing a therapeutic burden

Reduced adherence

Prescribing cascades

Then there will be a discussion about the risks and benefits of medications for older
people with polypharmacy. There will be examples of when additional prescribing
can be inappropriate. Finally, the evidence base and practical implementation of
medicines optimisation and deprescribing will be outlined.

Defining Polypharmacy

Studies on the prevalence of polypharmacy typically define it as taking five or
more medications, although there is no universal agreement on this threshold (Mas-
noon et al, 2017). Five or more medications may set the bar too low as this applies
to most people aged over 85. Sometimes the term ‘hyper-polypharmacy’ (or se-
vere/excessive) is used for people taking 10 to 14 medications per day, and the term
‘mega-polypharmacy’ for people taking 15 or more. Five or more medications are
also considered best practice for the management of some single conditions, such
as heart failure with reduced ejection fraction (McDonagh et al, 2021). A simple
pill count may not be the best assessment method. In clinical settings, it is more
useful to consider whether the combination of medications taken is appropriate or
not for the individual patient. When appropriate, the benefits of medications clearly
exceed the risks and prescribing is in alignment with the patient’s owns goals and
preferences. Examples of inappropriate, or problematic, polypharmacy are listed
in Table 1 (Duerden et al, 2013).

Is Polypharmacy a Good or Bad Thing?

Polypharmacy is associated with adverse drug events, drug interactions, re-
duced medication adherence, cognitive impairment, functional impairment, falls,
hospital admission, and mortality (Hung et al, 2024). But people who take more
medications have more illnesses and are already at increased risk. Medications
could still be having a net beneficial effect. Assessing appropriateness involves
a degree of subjectivity. One person’s polypharmacy is another person’s optimal
multimorbidity management. But three numbers suggest we often get the balance
wrong. Firstly, the World Health Organisation estimates that in developed countries
long-term adherence to therapies is only around 50% (World Health Organisation,
2003). Secondly, approximately a sixth of medical hospital admissions are related
to adverse drug reactions (ADRs) (Osanlou et al, 2022). This proportion could be
higher among older people where the contribution of medications to presentations
such as falls or delirium can go unrecognised. Finally, when asked, around 85%
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of older people with polypharmacy are willing to stop at least one medication if
possible (Hung et al, 2024). Taken together, these statistics present a compelling
case that there is much room for improvement in the care we currently provide.

How We Got Here

Long-term conditions can’t be cured and accumulate over our lifespan. Med-
ications may be taken to control symptoms (e.g., loop diuretics and heart failure),
replace things we have become deficient in (e.g., levothyroxine) or prevent future
deterioration (e.g., statins for vascular disease). In modern healthcare, many pre-
scriptions are in this latter group. They provide no obvious day-to-day benefit, but
clinical trials suggest future adverse events may be reduced if taken for prolonged
periods. However, clinical trials have limitations. The people included are care-
fully selected and tend to be younger than seen in clinical practice (Rossello et al,
2015). For example, the average age of participants in osteoporosis trials is around
64, but the average age of hip fractures is around 84 (McGarvey et al, 2017). They
also, on average, have fewer co-morbidities (Tan et al, 2022). These differences are
promoted by trial exclusion criteria, which can be explicitly stated in the protocol
(e.g., over 80 years old, care home residence or diagnosis of dementia) or implicit
to the population screened for eligibility (e.g., recruiting only from cardiology out-
patient clinics). Many people seen in hospital practice with a particular condition
would not meet the entry criteria. For example, only around 13 to 25% of older peo-
ple hospitalised due to heart failure would have been eligible for the major clinical
trials (Masoudi et al, 2003).

Another potential problem is the duration of therapy (Rossello et al, 2015).
Clinical trials typically last between one and five years, so for how long should the
medication be prescribed? Antidepressants, bisphosphonates and proton pump in-
hibitors are only recommended for limited periods. Yet these medications may be
given for much longer than originally intended, a scenario termed ‘legacy prescrib-
ing’ (Mangin et al, 2018). In addition to clinical trial limitations, knowledge of
evidence-based medicine among healthcare professionals could be improved. Clin-
icians tend to overestimate the benefits and underestimate the harms of treatments
(Hoffmann and Del Mar, 2017). This may be partly due to the common practice of
reporting relative risk reduction (RRR) rather than absolute risk reduction (ARR).
Trials are not designed to detect ADRs and recruit populations at lower risk of harm,
1.e., younger and with fewer co-morbidities.

Guidelines exist for the management of most long-term conditions and aim to
standardise care. They promote prescribing and usually don’t include deprescrib-
ing criteria. Polypharmacy is a consequence of the rate of prescribing exceeding
that of deprescribing, but both should be components of the normal prescribing cy-
cle. Reported barriers to deprescribing include the fear of negative consequences of
stopping a ‘life saving’ medication, lack of education or knowledge, patient expec-
tations ‘for life’, lack of time/resource, suboptimal communication or collaboration
between prescribers, and disease-specific guidelines favouring prescribing (Hung
et al, 2024).
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Risks and Benefits of Medications

Some data suggest that medications could be less effective in older people. For
example, a systematic review of hypertension trials showed a reduction in all-cause
mortality for the subgroup of people aged 60 to 79 but not for those aged 80 and
over (Musini et al, 2019). Although cardiovascular mortality and morbidity in the
group aged over 80 were reduced, the ARR was 2.9% over a mean follow-up of
2.2 years, giving a number need to treat per year (NNT/y) of 76 to prevent one
adverse cardiovascular outcome. A meta-analysis of statin trials found the NNT/y
per mmol/L reduction in LDL cholesterol was 200 to prevent one cardiovascular
adverse event for people aged 75 and over (Cholesterol Treatment Trialists” Collab-
oration, 2019). This value was higher than any other age group. In addition, due to
a higher prevalence of multi-morbidity, competing causes of death may attenuate
any potential survival benefit for older people. In a meta-analysis of statin trials,
a higher risk of non-cardiovascular death negated the all-cause mortality benefit
(Kim and Kim, 2015). Other factors that could reduce medication efficacy in older
people include frailty (i.e., biological ageing impairing organ response to medica-
tions), co-morbidity (e.g., Parkinson’s disease plus cerebrovascular disease), and
reduced adherence in the context of polypharmacy and therapeutic burden.

Using NNT/y, rather than RRR, may assist in understanding of individual risk.
But putting NNT/y into context also requires consideration of life expectancy. For
example, the average life expectancy for care home residents in the UK aged over
80 years is three to four years for women and two to three years for men (Office for
Statistics, 2022). It has been estimated that around 46% of people aged over 85 who
are admitted non-electively to hospital will die within the following year (Clark et
al, 2014). Obviously, these are estimated averages and there will be much variation
between individuals. Recognising people with limited life expectancy can be aided
by assessment tools (Supportive and Palliative Care Indicators Tool, 2024).

Clinical trials are not usually designed to detect ADRs and tend to emphasise
the beneficial effects of medications, sometimes grouping them together to form
composite outcomes. The same is not true for adverse effects that are variably de-
tected and reported, which makes meta-analysis of risks difficult. People recruited
to clinical trials are less likely to have frailty, which is a recognisable state of vul-
nerability due to advanced biological age. People with frailty are more likely to
experience ADRs. The reasons for this are summarised in Table 2. Much data
support increased risk of harm for older people exposed to medications, such as
cough with angiotensin converting enzyme (ACE) inhibitors (Brugts et al, 2014),
statin intolerance (Bytyci et al, 2022) and greater risk of bleeding with anti-platelet
drugs (Li et al, 2017). Perhaps due to differences between trial populations and the
people prescribed medications in clinical practice, the risk of some adverse effects
is uncertain. One example is fall risk-increasing medications where expert consen-
sus and trial data are not fully aligned (Albasri et al, 2021; Seppala et al, 2019).
Another possibility is the emergence of adverse effects after years of exposure be-
yond the duration of trials. For example, the association of a doubling of the risk of
developing dementia with anticholinergic medications (Taylor-Rowan et al, 2021).
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Table 2. Reasons for increased vulnerability to medications in older people with frailty.

Reasons Comment

Increased proportion of body fat
Change in body composition Reduced proportion of body water
Reduced muscle mass
Reduced hepatic metabolism

Altered drug clearance Reduced renal elimination

Vulnerability to toxicity Increased permeability of the blood-brain barrier
‘Atypical’ presentations Falls/delirium may not be initially recognised as
medication-related
Polypharmacy Increased risk of drug-drug interactions, e.g., as-

pirin and serotonin specific reuptake inhibitors
both increasing gastric bleeding risk

Multimorbidity Increased risk of drug-disease interactions, e.g.,
opiates worsening constipation

Inappropriate Medications

Inappropriate polypharmacy occurs for a variety of reasons (see Table 1) but of-
ten features the prescription of potentially inappropriate medications (PIMs), which
are defined as having evidence of inefficacy, unacceptably high risk of adverse ef-
fects or where better alternatives exist. Several PIM lists for older people have
been published but with incomplete agreement between them (Perpétuo et al, 2021).
These lists commonly include sedatives, antipsychotics, anticholinergics, and non-
steroidal anti-inflammatory drugs (NSAIDs). Such PIM lists are lengthy and don’t
cover all aspects of medicines optimisation. For example, they don’t detect drug-
drug interactions or prescribing cascades, and don’t promote individualised care,
which results in limited practical value.

Prescribing and deprescribing should be part of an ongoing dynamic process
responding to the changing clinical picture. Medications are rarely ‘for life’. All
medicines have the potential to become inappropriate if not regularly reviewed. See
Table 3 for examples. These things need to be considered on an individual patient
basis and cannot be replicated by a simple guideline or list. For example, a per-
son who now has very limited mobility may no longer experience angina. Due to
the development of frailty, therapeutic targets can change. For example, more le-
nient blood pressure control for people with hypertension or more lenient glucose
control for people with type 2 diabetes (National Institute for Health and Care Ex-
cellence, 2015; National Institute for Health and Care Excellence, 2019). Patient
goals can change, such as favouring symptom control in the context of limited life
expectancy. The evidence base for medical treatments can also change over time,
for example, in the age of primary coronary intervention the widespread use of beta-
blockers following myocardial infarction no longer appears beneficial (Yndigegn
et al, 2024).
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Table 3. Examples of inappropriate medicines.

Problem

Examples

Duration of benefit exceeded Antidepressants, bisphosphonates, proton pump inhibitors used

‘legacy prescribing’

beyond the intended period

Change in evidence base

Beta-blockers following myocardial infarction

Prescribing cascades

Calcium channel blockers and loop diuretics; cholinesterase in-
hibitors and bladder anticholinergics

Hazardous medications

High risk of harm: antipsychotics, anticholinergics, sedatives,
NSAIDs

Lack of indication

Indication resolved—e.g., no longer experiencing angina
Medication not the best solution—e.g., challenging behaviour and
dementia

Change of therapeutic target ~ Blood pressure or glucose control in a person who has developed

moderate to severe frailty

Change affecting the ability to Renal impairment raising the risk of toxicity with digoxin

safely/effectively take
medication

Swallow impairment affecting the ability to safely take oral bis-
phosphonates
Cognitive impairment affecting inhaler technique

Not in alignment with patient

goals/wishes

Medications not taken for symptomatic benefit in the context of
end-of-life care

Patients experiencing therapeutic burden

Reduced medication adherence

NSAIDs, non-steroidal anti-inflammatory drugs.

Polypharmacy is likely to be inappropriate when there is evidence of reduced
medication adherence. Taking medications as prescribed requires the capability
(e.g., swallow ability, memory, inhaler technique), motivation, and opportunity
(e.g., access to healthcare). Reduced adherence may be intentional, perhaps when
the patient’s goals are not aligned with the prescriber’s goals, or in the context of ex-
periencing an ADR. Medication adherence can be improved by medication review
(i.e., simplification, alignment with personal goals, detecting ADRs), education re-
garding possible benefits, or administration assistance (e.g., aids, carers, prompts,
accessible packaging, inhaler type, drug formulation). Experiencing therapeutic
burden can affect medication adherence. The burden may be related to consuming
many drugs or the associated monitoring and follow-up appointments.

Prescribing is also inappropriate when medicines are not the best solution. One
example is prescribing cascades where the adverse effect of a medication is wrongly
interpreted as a new condition, which leads to further prescribing. Common exam-
ples include calcium channel blockers causing peripheral oedema that is misdiag-
nosed as heart failure and treated with a loop diuretic, or cholinesterase inhibitors
precipitating urinary incontinence that is misdiagnosed as over-active bladder lead-
ing to prescribing of bladder anticholinergic medication. Non-pharmacological ap-
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proaches are sometimes better than pharmacological ones. For example, mobilising
a patient to the toilet rather than requiring laxatives to use a bedpan, or antipsy-
chotics for challenging behaviour in dementia where a person-centred approach is
preferable.

Evidence Base for Addressing Polypharmacy

Several studies have assessed interventions to improve prescribing quality for
people with polypharmacy. Overall, there is evidence showing small reductions in
both inappropriate prescribing and inappropriate therapeutic omissions (Keller et
al, 2024). But there is little to suggest that these interventions improve important
patient outcomes such as falls, hospitalisation or mortality. Similarly, the evidence
base for deprescribing to address polypharmacy in older people is limited (Hung
et al, 2024). Some studies suggest it could improve quality of life. There is no
consistent evidence to support a reduction in falls, hospitalisations or mortality.
Completed studies tend to have few participants (n < 200 in a third), short duration
(most 12 months or less), and various outcomes making meta-analysis difficult. No-
tably, the effect size of the intervention is usually small. Despite starting with high
average numbers of medication per person (7 to 17), most interventions achieved
only small reductions compared to the control group, typically less than one fewer.
So far, these studies have shown that deprescribing is possible, isn’t associated with
net harm, and the same outcomes can be achieved with fewer medications. Hope-
fully, ongoing and future studies will provide more insight.

Medicines Optimisation

Deprescribing is the treatment for inappropriate polypharmacy. Medicines op-
timisation can still be relevant even if the patient’s polypharmacy is appropriate.
Sometimes this will involve starting a new medication. Symptom relief is a valid
goal in all clinical scenarios. Regarding preventative medications, decisions need to
be individualised considering patient wishes/goals, illness trajectory, and whether
taken for primary or secondary prevention. Medicines optimisation can also in-
clude changing the dose or formulation. For example, reducing dose in the context
of renal impairment, switching a tablet to a liquid, or changing a medication that is
taken three times a day to a modified release version taken just once daily. It is a
complex process with no easy shortcuts.

Several deprescribing tools and protocols have been proposed (Reeve, 2020).
These range from general guidance on good prescribing to protocols specific to sin-
gle medication types. This latter group typically includes practical advice for drug
dose tapering, when appropriate (Canadian Deprescribing Network, 2024). Various
resources are available to support patient decision-making but limitations, such as
health literacy requirements or unbalanced data regarding risks and benefits, dimin-
ish their practical value (Fajardo et al, 2019). A non-randomised study suggests that
applying deprescribing protocols to older people with polypharmacy could be safe
and effective in reducing the number of medications (McKean et al, 2016). But
they may not be of practical value in clinical settings (Warmoth et al, 2024).
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Step 1 Background information
Medications currently taken, including indication and duration of therapy

Patient factors: co-morbidities, degree of frailty, disease trajectory, life expectancy

| |

Step 2 Patient discussion

Establish their goals / priorities

Detect therapeutic burden and/or adverse effects

Medication adherence — is this intentional omission or are there barriers to medicine taking?

Do their medicines control their symptoms?

Review each medication in turn, alone and in combination with other medications and illnesses,
looking for inappropriate prescribing (see Tables 1 and 3)

Use a shared decision-making process to explore and agree any changes (may include prescribing a
new medication, deprescribing, dose adjustment or formulation change)

| |

Clearly communicate any changes with patient and other relevant prescribers

Step 3 Review and follow-up

Explain any potential adverse effects of changes, such as withdrawal effects or symptom recurrence

Monitor / arrange follow-up to review the outcome of adjustments

Fig. 1. A suggested scheme for medication optimisation.

Medicines optimisation should be viewed as a three-stage process (see Fig. 1).
First, some background information should be sought, including an accurate list
of medicines taken, the rationale for prescribing and the duration of therapy. In
addition, a list of co-morbidities, and consideration of frailty status, disease trajec-
tory and life expectancy are pertinent. The next stage involves a discussion with
the patient. What is important to them? Do they feel a sense of therapeutic bur-
den? Have they experienced adverse effects or are they concerned about develop-
ing them? Don’t assume that everything is taken as prescribed. “Tell me about
your medications” is a reasonable place to start. Do they ever miss a dose? If
so, does that impact on their symptom control? You are trying to establish if the
polypharmacy is problematic (i.e., working through the items in Tables | and 3).
Each medicine needs to be considered in the context of their frailty status (i.e., risk
of harm), other illnesses and other medications. Having gathered this information,
a shared decision-making process can be followed. The four components of this
are shown below (Jansen et al, 2016). As discussed earlier, accurately establishing
the risks and benefits of the different options is challenging due to the limitations
of clinical trials. Considering individual life-expectancy can help to contextualise
data like NNT/y.
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(1) Create awareness that options exist (i.e., prescribing, deprescribing, non-
drug options and doing nothing);

(2) Discuss the options—both the potential benefits and harms;

(3) Explore patient preferences for the different options;

(4) Make the decision together.

When deprescribing, some situations favour withdrawal of one medication at
a time (e.g., out-patient clinics when the situation is stable) whereas others may
favour withdrawal of several medications simultaneously (e.g., medical admission
unit with acute illness). Some drugs can be stopped abruptly but others require
gradual dose reduction (e.g., long-term benzodiazepines or antidepressants). The
final component of medicines optimisation is review and follow-up. Sometimes
discontinuing a medication will result in withdrawal effects or symptom recurrence.
On some occasions, the best option will be to restart the medication. This is ok.
There will always be uncertainty about the effect. Sometimes reducing a medication
is the only way to know if it is having ongoing symptomatic benefit. Labelling
the process as a ‘drug holiday’ or ‘trial without’ may help patient understanding.
Communication of any agreed changes, along with the rationale, with the other
healthcare professionals involved in their care is also vital. This can prevent a
futile cycle of de- and re-prescribing.

Conclusion

Polypharmacy is common in modern medicine and often affects older people.
In some situations, it can be inappropriate or problematic. Prescribing guidelines
promote standardised care but people with complex combinations of multimorbid-
ity and frailty need an individualised approach. Evidence suggesting a need for
change includes suboptimal medication adherence, the high number of hospital ad-
missions related to ADRs, and many patients expressing a desire to take less. Clin-
ical trials recruit selected populations and don’t give all the information we would
find helpful. The balance of risks and benefits may change in older age. Multimor-
bidity and reduced life expectancy could reduce beneficial effects. Frailty is asso-
ciated with an increased risk of harm. The answer to these uncertainties is careful
medication review and open conversations leading to a shared decision-making ap-
proach to give patients the best chance of getting the desired outcomes from their
medicines. Sometimes this will involve deprescribing. Any changes need to be
reviewed and communicated. The medicines optimisation process requires skill
and time but is key to tackling inappropriate polypharmacy, which is frequently
encountered in modern hospital medicine.
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Key Points

e Polypharmacy commonly affects older people and can be inappropriate
or problematic.

e Data suggest we could do better: suboptimal adherence, medication ad-
verse effects causing hospital admissions, and patients wanting to take
fewer tablets.

e Multimorbidity and reduced life expectancy could attenuate the benefits
of medications for some older people.

e Frailty, a state of vulnerability, increases the risk of harm from medica-
tions.

Medications can be inappropriate for a wide range of reasons.
Medication optimisation through shared decision-making can help indi-
vidualise care and enable people to get the balance right for themselves.
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