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ABSTRACT The large number of drug-related problems in older
Older people are at risk of adverse medication events dugogople suggests that steps need to be taken to improve
altered pharmacokinetics and pharmacodynamics, polypharedication outcomes. In this review, we will focus on
macy and inappropriate prescribing. Polypharmacy also cqoroblems that precipitate adverse drug events. This
tributes to increased non-compliance, a major probleimcludes issues related to altered pharmacology in old-
associated with drug therapy. It is important to understaed people, polypharmacy, inappropriate prescribing and
the magnitude of the problem and the factors responsible é&mmpliance with drug therapy. We will also outline ef-
adverse medication events. Effective strategies to addresdéstive strategies to address these problems.

sues of poly-pharmacy, inappropriate prescribing and medi-

cation non-compliance are discussed. The multidisciplinaBHARMACOLOGICAL FACTORS

approach, involving the prescriber and the pharmacist, afhere have been numerous articles looking at pharma-
pears to be an essential component in improving medicatiookinetic and pharmacodynamic changes related to

outcomes in older people. ageing. Absorption is the only component which does

Aust J Hosp Pharm 1999; 29: 103-7. not appear to be affected by a@gReduction in lean
body mass and increases in body fat cause lipid solu-

INTRODUCTION ble medications like diazepam and chlormethiazole to

The 1995 National Health Survey estimated that 12blve a greater volume of distribution thus prolonging
million Australians or 68% of the population used somiine elimination half-life. In contrast, non-lipid soluble
form of medication in the 2 weeks prior to the interdrugs such as digoxin, ethanol and cimetidine may have
view.! The use of medications increased with age # decreased tissue distribution leading to increased
91.6% for people older than 75 yeans.is estimated serum levels and greater effetts.
that community dwelling individuals greater than 60 Other consequences of ageing include reduced
years of age have more than three prescription druggcrosomal oxidative (phase 1) metabolism in the liver.
per persod.These figures do not account for the largBrugs like diazepam, alprazolam, nortrijitgl and pro-
number of non-prescription medications used in thignolol may be affectédRenal excrgon is also reduced
group. An increase in the number of medications leabtsparallel with a decline in glomerular filtration and tu-
to increased morbidity due to adverse drug reactiortmlar secretion. Examples of renally excreted drugs are
drug interactions and patient non-compliance. gentamicin, digoxin, lithium, trimethoprim and penicil-
In a review of trials assessing drug-related admiBns. Although reductions in clearance have been dem-
sions to Australian hospitals, it was found that 12% @nstrated with ageing for individual drugs, there
all admissions to medical wards and 15-22% of all emeremains a large degree of variability among patients,
gency admissions among the elderly were medicatiomaking quantitative prediction of dosage regimens ex-
related® Disturbingly, approximately half of these ad-tremely difficult® In most cases, the general principle of
missions were considered possibly or definitely prestarting at less than the normal adult dose and titrating
ventable. Patient non-compliance contributed up to 508pwards, watching carefully for side effects, ensures
of drug-related admissions and was considered avoghfety with prescribing. It is alo important to consider
able in most instances. that drugs with narrow therapeutic indices like pheny-
toin, lithium and digoxin may cause toxicity even with
normal serum levels.
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as falls, postural hypotension, confusional states ahly lies in a multidisciplinary approach involving the
incontinence. Tricyclic antidepressants, phenothphysician, pharmacist and the patient. A randomised
azines, opiates and benzodiazepines may cause thasgrolled trial was performed in 436 older patients (221

problems. intervention and 215 controls) admitted to an acute care
community hospital comparing a multidisciplinary team
POLYPHARMACY approach with standard medical practice. The interven-

Apart from understanding the pharmacokinetic antibn involved assessment of patients by a ward phar-
pharmacodynamic changes associated with ageimgacist who then presented medication problems and
prescribing in older people is complicated by polypharecommendations at a team conference. Patients in the
macy. The term polypharmacy has been defined diffestudy group had fewer medications than the control
ently by various groups. The US Department of Healtdroup by the third day of their admission (5.3 vs 5.9, p
and Human Services has defined it as ‘use of multipte0.05)!? There was also a statistically significant re-
prescriptions and over-the-counter medications by oldauction in the number of inappropriate medication choic-
people with chronic health problenisKruse et al. de- es in the group that received the multidisciplinary
fine it as a medical regimen that includes five or moiiatervention. This suggests that regular review of med-
drugs® Others suggest that this definition should erieations and education of doctors (about side effects
compass the use of more medications than is clinicalipd drug interactions) would be an effective method in
indicated® All authors however accept that polypharreducing polypharmacy.

macy represents the use of multiple medications by an A Cochrane review of published literature that in-

individual patient. cluded randomised controlled trials, interrupted time
series analysis and pre-post studies with controls
Effects showed that interventions by pharmacist services de-

Polypharmacy has important implications to the oldereased prescribing and costs of drtfgBelivery of
patient in that it increases the risk of adverse drugterventions targeted at patients also showed a de-
events, drug-drug interactions, drug-disease interamrease in the use of non-scheduled health services and
tions and non-compliance which will be discussed latemproved patient outcomes.

There is evidence that increasing the number of
medications prescribed to an individual exposes the®pecific Drugs
to an increase in adverse drug events. An Italian muBtudies into adverse drug reactions have highlighted
icentre study demonstrated that polypharmacy, durdre high morbidity of specific drugs on older pecple.
tion of hospital stay and medical problems were fourithese include non-steroidal anti-inflammatory drugs
to be independent risk factors for adverse drug evenflSAIDs)* psychotropic medications and cardiovas-
Although there was an increase in adverse drug eveatsar drugs® NSAIDs are heavily prescribed and con-
in older patients, age was not a significant independestitute 5% of all prescriptions in Australia. They also
predictor when adjusted for these other variaBles. account for one-third of all admissions for bleeding ul-

Studies in drug-drug interactions have been lesers in the elderlif
prevalent. In a study looking at 1000 consecutive pa- In a prospective study of community-dwelling
tients admitted to a geriatric unit, 60.2% of the 894 palder people, an independent association between psy-
tients who took two or more drugs were exposed tochotropic medications (benzodiazepines, phenothi-
potential drug-drug interaction and 14.5% had a docazines and antidepressants) and falls was féfunthile
mented side effe¢t.The most implicated drugs werethe purpose of this review is not to assess the side
psychotropics (benzodiazepines and neuroleptics) aeffects of each medication, it is clear that specific guide-
cardiovascular medications (diuretics and ACE inhiblines need to be designed to ensure appropriate pre-
tors). scribing of these medications.

Increasing the number of drugs consumed also pre-
disposes patients to drug-disease interactions, partigPROVING THE QUALITY OF
ularly in individuals who have multiple pathologies anéPRESCRIBING
comorbidities. Prescribing a drug, for exampleldock- In clinical practice, attempts have been made to devel-
er eye drop for glaucoma, may lead to worsening ofa@ prescribing indicators targeting high risk drugs. Batty
disease process, in this instance asthma or congestteal. developed prescribing indicators for benzodi-
cardiac failure. An adverse reaction to a drug may alsaepines and then performed an audit of hospital-based
be misinterpreted as a new medical condition and lepdtients. This was followed by an educational inter-
to additional drug therapy. An example of this would beention aimed at clinicians. A repeat audit showed a
the commencement of antiparkinsonian medications teduction in inappropriate benzodiazepine prescritfing.
treat the extrapyramidal side effects of a phenothiazir®.similar trial is currently underway in several general

and aged care hospitals in Victoria.

Reduction Griffith and Robinson demonstrated a reduction in
While polypharmacy should be recognised as a majprescribing of hypnosedatives from 60% to 25% using
issue in prescribing, the solution to the problem probaudits and the introduction of prescribing pofit@ther
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interventions such as patient education and relaxatinaires to measure medication compliance. Over half of
training led to a significant decrease in benzodiazepipeople who do not comply can be identified with care-
usage in a group of residents in an aged-care fa€ilityful questioning?®

In aiming to educate healthcare workers, the devel-
opment of reference material like tAeistralian Medi- Cost of Non-Compliance
cines Handboo¥® is important. The National Health There has been little research in Australia into the cost
and Medical Research Council has also published rexdf-non-compliance. In the US, non-compliance with
ommendations highlighting the importance of devemedications is estimated to cost US citizens more than
oping quality assurance and education programs fb@0 billion dollars annually. It is estimated that at least
both the prescribing team and the patient, where al3% of admissions to hospital are related to patients’
propriate?? non-adherence to various medicatiéhs.

Strategies have also been used to enhance com- When non-compliance occurs under-adherence is
munication between physicians and pharmacistthhe most common problem. In one study, 90% of all
Monane et al. described a computer alert system whichases of non-compliance were due to under-medica-
was triggered when a potentially unsafe medication wisn 3 This leads to significant wastage of medications.
detected. Physicians involved in patient care were thbnthe 1992 Health and Pharmacy Education program,
contacted by pharmacists with training in geriatric phamore than 50% of medicines returned were almost com-
macology to review these medications. This system evaletely unused. Sixty per cent of returned medicines
uated 23 269 patients aged 65 years and older améere prescription drugs and the majority of these were
resulted in a 24% rate of change in drugs prescfibed:ardiovascular and central nervous system dfugs.

Liddell et al. described an intervention which in-  Even when patients take medications prescribed,
volved an education session for general practitionettsere is the issue of partial compliance. One study
and pharmacists followed by a trial of a modified pregerformed by Psaty and colleagues showed the conse-
scription form. A high rate of utilisation of new nota-quences of partial compliance in a group of hyperten-
tions, in particular indicating the purpose of medicatiorsive patients takindp-blockers. In this study, subjects
to the pharmacist, occurred in 35% of prescriptiowho were less than 80% compliant had a fourfold in-

items? creased risk of developing cardiovascular disease. In
comparison, subjects who were 80-99% compliant had

COMPLIANCE a twofold increased risk.This suggests that a reduc-

Definition tion in compliance leads to a reduction in drug efficacy

Compliance in health literature is defined as ‘the exteahd worse outcomes.

to which a person’s behaviour coincides with medical

advice’. This applies to various modalities of treatmenGauses of Non-Compliance

including taking medications, attending appointmenfghe nature of non-compliant behaviour is not well un-
and carrying out lifestyle chang&sOther terms like derstood. In older people, cognitive deficits and memo-
adherence and concordance have recently been usegroblems may contribute to low adherence rates. In
to replace compliance. For the purposes of this revieaddition, a proportion suffer from decreased visual acu-
the main focus will be on compliance with medicationsty and reduced manual dexterity. One study showed

Non-compliance with medications can be dividethat 63% of older people had trouble negotiating child-
into the types of behaviour illustrated in Tablé® 1. proof caps on pill bottle¥.

Complex and expensive regimens, including medi-
cations that need to be taken long term, may reduce
Not having a prescription filled compliance. Non-compliance increases with the number
Taking the wrong dose , of medications takéfas well as the increased frequen-
Taking the medication at an incorrect time . cy of dosage schedul&Although age per se has not
Forgetting to take one or more medications (partial . o . .

been identified as an independent factor responsible

Table 1. Types of non-compliance?”

compliance) .

Ceasing medications too soon for non-compliance, the elderly are on average pre-
Not taking any medications at all (intentional non- scribed more medications than their younger counter-
compliance) parts, thus increasing their risk.

Taking medications for the wrong indication or when the Compliance with health care is also an important
correct indication is not present risk factor. Longer waiting times in clinics as well as

longer times between clinic appointments lead to high
Non-compliance rates vary significantly betweedrop-out rates of patients from cédtéds patients leave

studies. On the whole, adherence rates for prescribestte, compliance with medications drops. Psychiatric
medications are thought to be about 58%linical problems and physical disabilities caused by disease
judgment cannot be relied on to detect non-complian@e also factors which are associated with low compli-
In a study of primary care physicians, the sensitivity @nce?® Poor communication between healthcare pro-
clinical judgment in detecting non-compliance was onffessionals and patients has also been implicated as a
10%28 Most studies have used structured questiomajor cause of non-complian&e?
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A study by Cooper et al. found that 70% of paimprove compliance. Tailoring medications to a person’s
tients were intentionally non-compliant. The causefaily routine is also an effective strategy to enhance
were diverse and included patients feeling that thegdherence.
were overmedicated as well as discontinuing medica- Some controlled studies have looked at the role of
tions due to unexpected side effett®ther factors ‘reminders’ such as pill calendars and specific pill pack-
like the cost of taking medications and the inconvemging. They found significant improvement in predom-
ience also need to be considered. inantly short-term compliance, especially with antibiotic

Demographic factors such as age, gender, ra@lministratior’” In one study, calendar blister packs
intelligence and education are not thought to be relatproved the compliance rate compared to conventional

ed to compliancé& pill bottles?®However, older people with visual impair-
ment and reduced manual dexterity may have difficul-
Methods to Improve Patient Compliance ties managing pill calendars, blister packs and

Strategies to improve compliance involve educatingdministration aids such as Dossets. Palm-sized, screw-
both the healthcare provider and patient. Knowleddep, clear bottles may be ideal to repack medications for
provided to the patient, however, has not been showre elderly. Labels should also be in large print to com-
to change behaviouin intervention which increased pensate for visual impairment.

the accessibility of clinics as well as an educational In the older population, it is also important to as-
program improved knowledge but failed to improveess patients for cognitive deficits which may impair
compliance in a group of Canadian steelworkers dheir ability to recall doses and the times at which they
antihypertensive therapy.Similarly, an Australian should be taken. Under these circumstances, enlisting
study by Lourens et al. in older people showed irthe assistance of family, carers or other forms of social
creased knowledge with counselling supplemented bypports may be necessary. In the absence of a carer,
a medication card but did not demonstrate a statisticake of calendar packs or alarm clocks to serve as re-
ly significant increase in complianég. minders may be employed.

Despite this, it is important for the patient to both The use of a multidisciplinary team approach in
understand the reasons certain medications have bekter patients following discharge from hospital reduced
prescribed as well as the side effects they may caussadmission rate as well as mortality in a study on pa-
Although inserts provided in drug packaging providdents with congestive cardiac failufeStewart et al.
information about the benefits as well as the side eflso showed in a randomised study in South Australia
fects of treatment, they have been shown to have mthat a team approach, with home visits provided by a
imal effects on changing behavidtr. nurse and a pharmacist in high risk older patients fol-

Following instructions seems to be more importamdwing hospital discharge, had a beneficial effect on
than having a good general knowledge of the disegsatient outcomes over a 6-month pefititlis not clear
processes. Klein and colleagues found that compliari€ehese approaches were directly related to improve-
was similar in young and old patients despite older paent in patient compliance as measures of compliance
tients having a significantly reduced understanding @fere not undertaken on the entire study group over the
their medication purposes and dise&se. whole follow-up period.

In educating patients about their drug regimens, a
few factors have been shown to improve adherenc@ONCLUSION
Firstly, setting aside time to instruct patients about theirespite the large body of literature identifying prob-
treatment improves compliante&Combined use of ver- lems related to prescribing, adverse drug events, poly-
bal and written instructions may also be of berféfit.pharmacy and drug compliance, strategies to address
Personalised instructions are therefore an importathiese problems are relatively few and remain largely
component in improving compliance. untested. For example in the area of compliance, Hay-

A combination of educational and behavioural straties in a review published in 1996 was only able to iden-
egies have been assessed. Bailey et al. used pamphtigys13 randomised trials which had adequate measures
workbooks, counselling, telephone follow-up and sumf both adherence rates and outcShido randomised
port groups to improve compliance and treatment owtentrolled studies which targeted patients with multi-
comes in a group of subjects with asthfh@wo other ple chronic diseases on multiple medications—a group
studies on treatment of hypertension used intervecharacteristic of older patients—were identified.
tions including care provided at the worksite, counsel- The multidisciplinary team approach with a signif-
ling, support groups and even special pill contaiiié¢rs icant expansion in the outpatient pharmacist role ap-
As these interventions are labour-intensive as well psars to hold the most promise in improving medication
costly to administer, their role in maintaining medicasutcomes, especially in the area of polypharmacy and
tion adherence outside research settings is questiomappropriate prescribing. Strategies which improve
ble. Also, these studies did not target the oldeompliance to medications such as personalised instruc-
population. tions, simplifying dosage regimens, tailoring medica-

Simplifying dosage regimens by reducing the fretion taking to daily routines and compliance aids for
guency of medications and reducing polypharmacy magtients with sufficient manual dexterity also have prov-
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