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Abstract 

Frailty is one of the most important aspects associated with the elderly. It is defined as a state of increased 
vulnerability to poor resolution of homeostasis after a stressor event, which increases the risk of adverse 
outcomes such as falls, institutionalization and death. Frail older adults are more likely to have several 
concurrent disorders, requiring multiple treatments and hence, considerable medication consumption. The 
functional reserve of multiple organs deteriorates with ageing and this often leads to changes in drug 
pharmacokinetics and metabolism. As a result, prescribing medications for frail older people is often complex 
and challenging. Furthermore, there is a paucity of evidence from clinical trials on the effects of multiple drug 
consumption in patients aged above 80 years since people from this age group tend to be excluded from such 
studies. Because of the changes in the pharmacokinetics and pharmacodynamics of drugs in older people, 
especially in those who are frail, there is an increased risk of adverse drug events for these patients, which can 
result in hospitalization, increased morbidity and mortality. In this review, appropriate prescribing for frail older 
people is explored. Consideration will be given to the impact of frailty on medication prescribing and how 
individualized prescribing could reduce the risk of adverse drug events in at-risk older patients. Tools used to 
enhance prescribing practice are examined, including those aimed at reducing polypharmacy, underprescribing 
and inappropriate prescribing. These tools use either explicit (criterion-based) or implicit (judgment-based) 
criteria. However, most of the current therapeutic guidelines are applicable mainly for the fit older population 
and cannot be directly applied where frail individuals are concerned. Approaches to improving appropriate 
prescribing among frail elderly patients, including those with limited life expectancy, are also reviewed. 
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Introduction 
In developed countries, those aged 65 years and older 
represent the most rapidly growing segment of the 
population [1]. More people are living to be old, and 
older people themselves are living longer [2]. As a 
result, frailty is increasingly an important aspect of an 
ageing population. 

The concept of ‘frailty’ is used to identify older adults 
at high risk of death, disability, and 
institutionalization [3, 4]. Frailty is characterised by 
low physiological reserves and vulnerability to illness 

and other stressors [3]. Based on recent estimates, 
10% of community-dwelling older persons are frail 
and another 42% are pre-frail, with increasing 
prevalence with age. Frail older adults account for the 
highest health care costs in industrialized nations [5]. 

Several terms are used to describe standards that 
should be achieved in prescribing, including ‘safe’, 
‘rational’, ‘optimal’ and ‘appropriate’. Appropriate 
prescribing is a broad term and can be conceptualized 
as an individual gaining the maximum benefit from 
medication but not experiencing adverse effects 
caused by excessive, inappropriate or inadequate 
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consumption of the medication [6]. In one study of 
196 outpatients aged 65 years and above who were 
taking five or more medications simultaneously, 57% 
were taking at least one medication that was 
ineffective, duplicative or not indicated [7]. 
Ineffective prescribing refers to the  prescription of a 
drug that is not effective for the indication in general 
or for the specific patient. This concept is distinct 
from under-prescribing [6]. Under-prescribing is the 
failure to prescribe a drug that is indicated and 
appropriate, or the use of an appropriate drug at 
ineffective doses [6]. Over-prescribing refers to the 
use of a drug that is unnecessary or at an excessive 
dosage (too much, too often or too long). 

The World Health Organisation defined an adverse 
drug event (ADE) as a noxious, unintended and 
undesired effect of a drug, excluding therapeutic 
failures, intentional or accidental poisoning and drug 
abuse [8]. Older people are more susceptible to ADEs 
due to a variety of environmental and physiological 
factors. Polypharmacy is commonly defined as the use 
of five or more regular medications and has been 
recognised as the most important risk factor for 
ADEs. The probability of ADEs in older people is 
further increased by age-related changes in the 
pharmacokinetics and pharmacodynamics of 
medicines, including increased sensitivity to certain 
drug classes. Additionally, the consequences of ADEs 
may be more severe due to the presence of multiple 
comorbidities, loss of functional independence and 
reduced homeostatic reserve. 

Prescribing appropriately in older people requires a 
balance between risks and benefits of medications. 
However this can be complex because of the limited 
evidence on effectiveness of pharmacological therapy 
in the older age group. Evidence from randomized, 
controlled trials for drug efficacy in older people is 
limited because older people, especially those who are 
frail, are under-represented in these studies. As a 
result, the effects of medications among older people 
are often extrapolated from the younger population. 

 

Definition and assessment of frailty 
There are three main approaches to the assessment of 
frailty. The first identifies frailty as a clinical 
syndrome or phenotype (a set of signs and symptoms 

that tend to occur together, thus characterising a 
specific medical condition). The most well-known and 
widely used phenotype identifies frailty as the 
presence of three or more of five criteria: weight loss, 
exhaustion, weak grip strength, slow walking speed, 
low physical activity [3]. This phenotype has been 
validated as a predictor of adverse outcomes in large 
epidemiological studies [9] and has recently been used 
to define frailty as the most common condition 
leading to death in community-dwelling older people 
[10]. Fried’s model for frailty [3] has many strengths: 
it is clinically coherent, reproducible and identifies 
frailty as a wasting disorder, with sarcopenia as a key 
pathophysiological feature. However, its reliance on 
performance-based tests limits its feasibility for older 
inpatients [11].  

An alternative to phenotypic approaches is the 
measurement of frailty based on the clinician’s 
subjective opinion [12]. While such measures have 
strong face validity, their reliance on judgement 
(which may vary between clinicians and between 
health systems) and dependence on geriatric expertise 
(e.g. accurate assessment of functional status) limit 
their generalisability. 

The conceptualisation of frailty as a multidimensional 
syndrome enables its measurement by the quantity 
rather than by the nature of health problems [13]. In 
this model, individuals accumulate deficits throughout 
their lives: the more health disorders individuals have, 
the higher the likelihood they will be frail and their 
frailty can be measured by an index of accumulated 
deficits or Frailty Index (FI) [14]. This model employs 
a well-defined methodology to create an index as a 
proportion of deficits (e.g. someone with six deficits 
out of 40 counted has a FI of 0.15) [15]. The FI 
approach is feasible in older inpatients [11] and also 
predicts a patient’s capacity to recover from acute 
illness [16] and potential for rehabilitation [17]. 
However, it has yet to be implemented in routine 
clinical practice. 

 

Drug pharmacokinetics and 
pharmacodynamic changes in frail older 
people 
Ageing and frailty involves progressive impairments 
in the functional reserve of multiple organs, which can 
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affect drug pharmacokinetics (excretion, absorption, 
distribution and metabolism) and pharmacodynamics 
(Table 1). 

 

Absorption 

Early studies reported significant “age-related” 
changes affecting drug absorption, including reduced 
saliva production, reduced gastric acid secretion, 
delayed gastric emptying and intestinal atrophy [18]. 
Frailty status has not been explicitly measured in these 
studies, and we can only speculate that older people 
described as “healthy” are physiologically robust, 
with no significant co-morbidities and good functional 
status. Therefore no consistent effects of increasing 
age on the bioavailability of drugs have been reported. 

 

 

Distribution 

Ageing is associated with significant changes in body 
composition [19]. Frailty is associated with increases 
in body fat and reduction in lean body mass. In a 
study of 3,055 community dwelling adults aged 65 
years and above, those with a high waist 
circumference were significantly frailer. This finding 
was consistent across different categories of body 
mass index (such as lowest prevalence of frailty were 
in those with BMI 25-29.9 kg/m2), and using different 
definitions of frailty [20]. Storage in fat initially limits 
the effect of drugs but then prolongs it, and the slow 
release of these drugs from fat storage may result in 
significant plasma levels, particularly after 
administration of repeated doses. As body fat 
increases and total body water decreases, the apparent 
volume of distribution of polar drugs (such as digoxin 
and lithium) will decrease [21] while that of lipophilic 
drugs (such as diazepam) will increase [22]. 

 
 
Table 1. Physiological changes with ageing and the effects on drug pharmacokinetics 
 

Pharmacokinetic parameter Physiological changes with ageing Effects on drug pharmacokinetics 

Absorption and bioavailability Increase in gastric pH Slight decrease in absorption but rarely 
significant clinically 

Delay in gastric emptying 

Decrease in splanchnic blood flow 

Decrease in absorption surface 

Decrease in gastrointestinal motility 

Distribution Increase in body fat Increase in volume of distribution and 
half-life of lipophilic drugs 

Decrease in lean body mass 

Decrease in total body water Increase in plasma concentration of 
hydrophilic drugs 

Decrease in serum albumin Increased free fraction in plasma for 
highly protein-bound acidic drugs 

Increase in α1-acid glycoprotein Decrease in free fraction of basic drugs 

Hepatic elimination/metabolism Decrease in hepatic blood flow First-pass metabolism can be less 
effective 

Decrease in hepatic mass Phase I metabolism of some drugs might 
be slightly impaired 

Kidney elimination Decrease in renal blood flow and 
glomerular filtration rate 

Impaired elimination of renally cleared 
drugs 
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While albumin levels do not change with “healthy 
ageing”, frail older people have significantly lower 
levels of serum albumin [23]. Acidic drugs (such as 
phenytoin, warfarin, digoxin, naproxen, ceftriaxone, 
lorazepam, valproic acid) are usually bound 
extensively to albumin, with unbound drug available 
for passive diffusion to extravascular or tissue sites 
where the pharmacologic effects of the drug occur. 
Since most measured drug levels reflect total drug in 
serum (bound and unbound), frail older people taking 
acidic drugs are prone to toxic side effects even with 
“normal” drug levels. Alpha1-acid glycoprotein tends 
to increase with age and this can lead to a decrease in 
the free fraction of basic drugs [24]. However, age-
related changes in plasma protein binding are 
generally regarded to be of little clinical relevance. 

 

Renal elimination 

Between the ages of 30 and 80 years, kidney mass and 
the number of associated glomeruli decrease by about 
20-30% [25]. However, in about one third of older 
patients there is no decrease in kidney function [25]. 
Although ageing itself has only a minor effect on 
kidney function, confounding factors such as 
hypertension, diabetes mellitus and heart diseases 
account for a decline in kidney function in many older 
people [26]. 

A cross-sectional association between frailty and renal 
impairment has been recognised. The prevalence of 
the frailty phenotype is 15% in older people with any 
degree of chronic kidney impairment [27], increasing 
to 21% for those with moderate to severe chronic 
kidney disease [28] and 73% at dialysis initiation [29]. 
Frailty is associated with increased mortality in older 
people with renal impairment, even after adjustment 
for chronological age and comorbidities [30]. 
However, whether frailty is a cause or consequence of 
renal impairment has yet to be established. 

Creatinine has previously been identified as a possible 
marker to assess kidney function but its suitability has 
subsequently found to be rather limited because it can 
be affected by muscle mass, diet and renal tubular 
secretion. To our knowledge, frailty status has not 
been considered explicitly in validation studies of 
equations estimating glomerular filtration rate (GFR). 
However, since sarcopenia is a core feature of the 

frailty phenotype [3], GFR estimated from plasma 
creatinine may overestimate the true GFR for older 
people who are frail. These individuals may, 
therefore, be particularly vulnerable to the 
accumulation of drugs, such as digoxin, which are 
primarily renally eliminated [18]. 

 

Metabolism 

Many drugs undergo biotransformation to more polar 
metabolites by several cytochrome P-450 (CYP)-
dependent phase I reactions and/or phase II pathways, 
such as glucuronidation, acetylation or sulfatation. 
This drug metabolism occurs mainly in the liver. It is 
generally accepted that the liver mass and hepatic 
blood flow decrease by about 20-30% and 20-50%, 
respectively, with age [31]. These changes might 
affect the elimination of high-clearance drugs. 

However, according to in vitro data, no age-related 
changes in hepatic metabolic activities have been 
observed [31]. Likewise the content and activities of 
various CYP450 enzymes in hepatic biopsy samples 
did not decrease with age in the range of 10-85 years 
[32, 33]. All these findings would suggest that drug 
metabolism remains well preserved in older people, at 
least up to about 80 years. 

 

Pharmacodynamic changes 

Pharmacodynamic changes observed with ageing 
involve altered (usually increased) sensitivity to 
several classes of drugs such as anticoagulants, 
cardiovascular and psychotropic drugs. Older people 
appear to have an increased sensitivity to 
benzodiazepines [34] and warfarin [35]. 
Chronological age has also been cited as an important 
predictor of analgesic response [36]. However, the 
paucity of evidence relating pharmacodynamic 
responses to frailty is acknowledged as a limiting 
factor in establishing optimal dosing regimes in this 
patient group [37]. 

 

Medications in frail older people 
Older people often take multiple prescribed 
medications concurrently and polypharmacy occurs in 
20-50% of patients [38, 39]. Older adults in residential 
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aged care facilities are prescribed, on average, seven 
different drugs, while hospitalised patients receive an 
average of eight [40]. Polypharmacy in older people, 
especially those who are frail, is associated with 
decreased physical and social functioning, reduced 
adherence rate to essential medications, increased risk 
of delirium, falls, hospitalisation and death. Although 
frailty is not synonymous with comorbidity or 
disability, many frail older people have multiple 
chronic diseases and functional impairment and are 
prescribed many medications. The number of different 
drugs a person takes is the single most important 
predictor of inappropriate prescribing and ADEs. One 
report estimated the risk of ADEs as 13% for two 
drugs, 38% for four drugs and 82% for seven drugs or 
more [41]. 

ADEs leading to hospitalisation occur more frequently 
in patients over the age of 65 years compared to 
younger patients (20.1% vs. 9.6%) [42]. In a study of 
1756 patients aged 65 years or above, 45.1% of ADEs 
were classified as definitely avoidable and 31.4% as 
possibly avoidable [43]. 

A significant proportion of frail older adults may find 
it difficult to understand and adhere to complex 
medication plans. Those with dementia or other types 
of cognitive impairment are particularly vulnerable to 
this problem.  

Older people, especially those who are frail, are often 
excluded from drug trials. There is a paucity of high-
quality studies among older patients. For example, 
60% of patients with cancer are above the age of 65 
years but this age group typically make up only 22-
36% of trial participants [44, 45]. Therefore treatment 
decisions are often extrapolated from fitter people 
groups without physiological decline. Moreover, in 
one meta-analysis, it was concluded that very little 
rigorous research has been conducted on reducing 
unnecessary medications in frail older adults or 
patients approaching end of life [46]. 

 

 
 
 

Assessing the quality of prescribing 
When clinicians assess the appropriateness of a 
prescription, it is important to consider whether this is 
from a patient-benefit perspective or from a criteria-
based perspective. On one hand, what may seem to be 
inappropriate by the patient’s clinician may well be 
the most acceptable option for a patient; while on the 
other hand, what may be perceived as appropriate by 
the patient’s clinician may not be by a patient. 

As there are no biological age markers available, 
clinicians still have to rely on the chronological age.  
However, it is important to differentiate the fit (i.e., 
“normal” ageing) from the frail older people. And, as 
such, prescribing in frail older people should differ 
from that in non-frail. 

Prescribing in older people can be assessed using 
explicit (criteria-based, Table 2) or implicit 
(judgment-based) tools. Generally, explicit criteria are 
derived from expert reports or published reviews. 
These criteria have high reliability and reproducibility 
but usually focus mainly on specific drugs and disease 
states. On the other hand, implicit criteria are person-
specific and explore patient preferences before the 
consideration of disease and medications. These 
criteria rely on the judgment of the assessor and 
consequently have low reliability and practical utility. 

There is also debate about whether these tools are 
generalisable across different countries due to 
differences in prescribing practices. It is also 
important to realise that most of the studies assessing 
these tools have not been linked with health outcome 
measures such as benefit in terms of improving 
morbidity, mortality, hospital admission and quality of 
life. 

 

Beers criteria 

Beers criteria present a list of potentially inappropriate 
medications for older people, irrespective of patient 
preferences or disease burden. It was developed in the 
USA in 1991 and was designed for older residents in 
nursing homes [47]. It underwent several revisions, 
the latest in 2012, to enable wider application in older 
adults [48]. The most recent updated criteria included 
53 medications or medication classes.  
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Table 2. Comparison of explicit tools used to assess appropriate prescribing in older people 
 

Criteria Description Strength Weaknesses 

Beers [47, 48] List of medications to be 
avoided in older people living in 
residential care facilities 
Updated for use in all 
ambulatory and health care 
settings 

List medications that should be 
avoided in older people 
List medications to be avoided 
with specific medical conditions 
in older people 
Updated version include 
medications to be used with 
caution in older people 

List requires regular updates 
to be effective 
A number of medications 
listed are seldom used 
Does not address drug-drug 
interactions, duplication or 
dosing of renally cleared 
drugs 
Does not examine 
underprescribing 

Improving prescribing in the 
elderly tool [50] 

List of medications that should 
be avoided in older people, 
drug-disease interactions and 
drug-drug interactions 

Includes drug-disease and drug-
drug interactions 

Not based on physiological 
systems 
Biased towards NSAIDs, 
cardiovascular and 
psychotropic drugs 

STOPP/START [52, 55] STOPP has 80 criteria for 
potentially inappropriate 
prescribing 
START has 34 indictors to 
detect prescribing omission 

Includes medications widely 
used in Europe 
Addresses drug-drug 
interactions and duplication 

Not an exhaustive list 

 
NSAIDs: Non-steroidal anti-inflammatory drugs; START: Screening Tool to Alert doctors to the Right Treatment; STOPP: Screening 
Tool of Older Person’s Potentially inappropriate Prescriptions 
 
 

These were divided into three categories of potentially 
inappropriate medications and drug classes: (a) avoid 
in older patients, (b) avoid in older people with certain 
diseases or syndrome, and (c) use with caution in 
older adults. However it does not address drug-drug 
interaction, drug duplication, under-prescribing and 
dosing of renally cleared drugs. Furthermore, there is 
little evidence to support a clear benefit in relation to 
clinical outcomes through the use of Beers criteria 
[49]. 

 

Improving prescribing in the elderly tool 

Improving prescribing in the elderly tool (IPET), also 
known as the  McLeod criteria, was developed in 
Canada in 1997 and applied to hospital inpatients 
[50]. This tool consists of a list of 18 drugs that should 
generally be avoided in older people, 16 drug-disease 
interactions and four drug-drug combinations. These 
criteria are based on risk-benefit ratios and allow the 
assessment of drug-drug and drug-disease 

interactions. Excellent inter-rater reliability with a 
kappa co-efficient of 1.0 has been reported [51]. 

 

STOPP and START 

The Screening Tool of Older Person’s Prescriptions 
(STOPP) criteria version 1 address 65 indicators of 
inappropriate prescribing with particular attention to 
drugs that adversely affect older patients at risk of 
falls, drug-drug interaction, drug-disease interaction 
and drug duplication [52]. The Screening Tool to 
Alert doctors to Right Treatment (START) criteria 
report 22 evidence-based prescribing indicators and 
highlight the potentially serious errors of prescribing 
omission in older people, arranged according to 
physiological systems [52].  

In a previous study of 600 patients aged 65 years or 
older, detection of serious avoidable ADEs increased 
when STOPP criteria (odds ratio 1.85) were used 
compared to Beer’s criteria [53]. In the same study, 
definitely or possibly avoidable ADEs relevant to 
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admission were 2.76 times more frequently detected 
with STOPP criteria. Therefore, evidence would 
suggest that STOPP criteria are more sensitive to 
detect potentially inappropriate medications that result 
in ADEs, but a randomized controlled trial is needed 
to prove their role as a useful interventional tool. 

START has a good inter-rater reliability with a kappa 
coefficient of 0.68 [52]. The validated START tool 
has been evaluated in a study with 600 older patients 
over the age of 65 years who were admitted to 
hospital with an acute illness.  One or more 
prescribing omissions were found in 58% of the 
patients, without any evidence of contraindications 
[54]. The probability of omission was related to age, 
with the highest incidence in the age group above 85 
years (72% with one medication omission). 

STOPP/START criteria were expanded and updated 
in 2014 for the purpose of minimizing inappropriate 
prescribing in older people [55]. The version 2 criteria 
are based on an up-to-date literature review and 
consensus validation among a European panel of 
experts. The new version has 80 STOPP criteria and 
34 START criteria. This represents an overall 31% 
increase in STOPP/START criteria compared with 
version 1. However, both STOPP and START criteria 
can be complex, making their application time 
consuming. Furthermore, these tools have not been 
linked to clinical outcomes such as hospital admission 
or morbidity. 

 

Medication Appropriateness Index 

The Medication Appropriateness Index (MAI) is a 
refined implicit method developed in the US [44]. 
This index rates ten elements of prescribing: 
indication, effectiveness, dose, correct directions, 
practical directions, duplication, duration, cost, drug-
drug and drug-disease interactions. Medications are 
rated as appropriate, marginally appropriate or 
inappropriate for each criterion. 

As an implicit indicator, the MAI requires clinical 
judgement but it also uses more explicit criteria that 
standardize the process, giving good inter-rater 
reliability and an overall kappa of 0.83 [44]. Although 
the MAI has a good reliability in ambulatory settings 
and community pharmacies, the generalizability of 
this tool as used by other investigators is unknown 

[56, 57]. Moreover, it does not evaluate the indication 
of drugs. 

 

10-step quality use of medicine framework 

A quality use of medicine framework was developed 
in Australia to minimize inappropriate medications in 
older people [58]. Incorporating 10 steps, this 
framework aims to decrease the number of 
medications to the appropriate number of essential 
drugs. The individualized and systematic approach of 
this framework identifies the medications that are of 
little or no benefit in older patients, enabling 
discontinuation of non-essential ones. 

This framework focuses on medication-related and 
medication management-related aspects of appropriate 
prescribing that addresses an important gap observed 
in other tools. However, studies are needed to validate 
its effectiveness in the treatment of older people in 
various settings. 

 

Good Palliative-Geriatric Practice Algorithm 

The Good Palliative-Geriatric Practice Algorithm is a 
tool developed in Israel for addressing the problem of 
polypharmacy and improving the quality of 
prescribing in older people in residential care facilities 
[59]. The use of this algorithm indicates that many 
medications can be discontinued in the frail older 
people without significant detrimental effects on 
mortality, morbidity and quality of life. It has been 
shown to be effective in reducing polypharmacy, 
morbidity including admission to acute care facilities, 
and mortality, with a one-year mortality rate of 21% 
in the study group compared with 45% in the control 
group [59]. The use of this algorithm was also able to 
decrease polypharmacy in community-dwelling older 
people, with discontinuation of 58% of prescribed 
medications [60]. Successful discontinuation was 
achieved in 81% of participants in this study, 
including non-consent and failures. No significant 
adverse effects or deaths were attributable to 
discontinuation. Of discontinued medications, only 
2% were recommenced because of recurrence of the 
initial indication. On a modified Likert scale, 88% of 
patients reported a global improvement in health and 
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there was evidence of modest improvement in 
cognitive function. 

It has been suggested that the use of both explicit and 
implicit criteria together may be more advantageous 
than either one alone [61, 62]. However, there is no 
specific tool or set of criteria to guide prescribing in 
frail older people or patients with decreased life 
expectancy [63]. The next step in this field is to 
develop a tool that will enable both the evaluation of 
frailty and appropriateness of medication prescription 
in this cohort. 

 

Approach to improving quality of 
prescribing 
In Australia, one in four older people living in the 
community are hospitalised for medication-related 
problems over a 5-year period [64] and 15% of older 
adults attending general practice report an ADE in the 
preceding 6 months [65]. About 25% of these ADEs 
are thought to be preventable [65]. This indicates that 
there is still scope for improving appropriate 
prescribing among older people especially those who 
are frail. 

To reduce or prevent inappropriate prescribing, there 
is a need for the education of prescribers, 
development of evidence-based guidelines, 
involvement of patients and caregivers and effective 
methods of monitoring and auditing medications 
regularly. 

A Cochrane review has been undertaken to determine 
which interventions, alone or in combination, are 
effective in improving the appropriate use of 
polypharmacy and reducing medication-related 
problems in older people [66]. Twelve studies were 
reviewed. One intervention consisted of computerised 
decision support and 11 complex, multi-faceted 
pharmaceutical approaches to interventions were 
provided in a variety of settings. Interventions to 
improve appropriate polypharmacy, such as 
pharmaceutical care, appear to be beneficial in terms 
of reducing inappropriate prescribing but unclear if 
there was any clinically significant improvement. 

Deprescribing is the process of tapering or 
discontinuing drugs with the goal of minimising 
polypharmacy and improving outcomes. However, the 

implementation of deprescribing among clinicians can 
be challenging for a number of reasons: increasing 
intensity of medical care, under-appreciation of the 
scale of polypharmacy-related harm, reluctance of 
prescribers and ambivalence of patients [40]. 

The simplest approach to assessing appropriateness of 
medication is to check the current medication list of 
an older person during each hospital admission or 
outpatient attendance. This will identify potential new 
symptoms related to adverse drug events, eliminate 
duplication of medications and prevent potential drug-
drug interactions [67]. A regular review by general 
practitioners or pharmacists, at least annually, can be 
useful to stop inappropriate medications and consider 
starting any that are potentially beneficial. 

Education of prescribers as well as  older patients and 
their caregivers is important in the path towards 
appropriate prescribing. Prescribers need to be 
educated on the use of medications in older people, 
age-related changes in pharmacokinetics and 
pharmacodynamics as well as the interaction between 
frailty and medications [68]. Such training should 
begin at a tertiary education level. In addition, 
engaging patients and their caregivers in making 
decisions about drug treatments is also important. A 
meta-analysis of interventional studies to improve 
medication adherence have found that educational 
initiative can improve drug adherence and reduce 
hospital admission rates [69]. 

Multidisciplinary team involvement is another 
approach that has been found to have favourable 
outcomes in improving the quality of medication 
prescription in older people [70]. The team may 
include nurse practitioners, clinical pharmacists 
specializing in geriatric medicine and other health 
practitioners who can review drug lists and alert 
clinicians or the patient about concerns regarding the 
use of a particular medication. 

The use of information technology can alert or remind 
clinicians and pharmacists of potential drug errors, 
duplications and interactions. One study has shown 
that using a drug utilization database to integrate 
information technology, pharmacists and clinicians 
can improve prescribing in older people [71]. Other 
advantages of using electronic prescribing are the 
elimination of illegible handwriting and enhancement 
of record keeping. However, the use of information 
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technology still does not replace the need for 
prescribers to be well trained in prescribing 
appropriately to frail older people and to exercise 
clinical judgment in each individual patient. 

 

Prescribing in frail patients at end-of-life 
stage 
Frailty is an important predictor of adverse outcomes, 
including death, and should therefore have a 
significant bearing on decision-making in clinical 
settings. One model for appropriate prescribing for 
patients late in life proposes focusing on four 
components: (a) remaining life expectancy, (b) time 
until treatment benefit, (c) goals of care and (d) 
treatment targets [63]. Another model proposed by 
Scott et al expands this to ten steps [adding (e) 
ascertainment of current medications; (f) 
identification of patients at high risk of or 
experiencing ADEs; (g) estimation of the magnitude 
of benefit vs. harm in relation to each medication; (h) 
assessing the relative utility of different drugs; (i) 
identification of drugs that may be discontinued; (j) 
ongoing evaluation of drug utility and patient 
adherence by a single nominated clinician] [58]. 

In those who are frail, the prolongation of life often 
becomes a less important therapeutic goal. It is 
important to remember that the risks of secondary 
prevention may outweigh benefits in those with 
limited life expectancy. For example, in one study the 
median life expectancy for frail older hospitalised 
patients with delirium was 88 days (95 % confidence 
interval: 5–171 days) [72]. The homeostatic instability 
and loss of physiological reserves of these patients 
renders them vulnerable to ADEs and they may not 
survive to reap any benefit from treatment with 
medications such as statins [73], angiotensin-
converting enzyme inhibitors [74] or bisphosphonates 
[75]. Despite recent attention to incorporating patient 
life expectancy and goals of care into medication 
prescribing among older people, these criteria have 
yet to be implemented into medication reduction trials 
at the end of life. 

It is critical that clinicians recognise patients who are 
entering the end-of-life stage in order to define 
treatment goals and prescribe the appropriate 
medications. Despite questionable benefit, a 

substantial proportion of patients with terminal 
conditions continue to take medications for 
preventative measures until death [76]. Algorithms to 
guide deprescribing and a systematic approach to the 
discontinuation of medications have been shown to 
reduce morbidity and mortality [60]. At the same time 
there is a need to manage symptoms adequately and it 
is generally viewed that anticipatory prescribing is 
good practice in the terminal phase of illness. 

 

Conclusions 
Appropriate prescribing is often complex and 
challenging in frail older people. There is a paucity of 
evidence to guide prescribing in this group of people 
because of their under-representation in clinical trials. 
Prescribing tools can enhance prescribing practice and 
be used for auditing. However, currently available 
tools have limitations including a lack of evidence for 
their benefits in terms of clinical outcomes and the 
absence of any that have been validated for frail older 
patients. Therefore, further work is required to 
develop a prescribing evaluation tool that is useful in 
frail older people. Approaches to improving 
appropriate prescribing should include regular review 
of medications and treatment response; education of 
prescribers, patients and their caregivers; utilisation of 
multidisciplinary strategies; and using information 
technology to reduce errors where possible. However, 
this prescribing tool should not be used in isolation. 
Good clinical judgment and a thorough understanding 
of patients’ wishes, preferences and treatment goals 
remain the cornerstone of high-quality and 
individualized prescribing, especially for those who 
are at the end-of-life stage. 
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