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ABSTRACT 
 

Background: The proportion of the elderly population, considered to be the main consumers of 

medicine, is on the increase.  High multimorbidity prevalence in elderly increases the risk for 

appropriate- and inappropriate polypharmacy.  Polypharmacy increase the risk for adverse drug 

reactions and drug events, drug-interactions and is associated with an increased risk of patient harm.  

Polypharmacy in the elderly correlates with potentially inappropriate medication prescription.  

Objectives:  To determine the prevalence of polypharmacy and potentially inappropriate medication 

(PIM) prescription at the geriatric outpatient clinic, Universitas Academic Hospital between 1 January 

2015 and 31 December 2019. 

Methods:  A retrospective descriptive analytical study evaluating chronic medication prescriptions of 

all participants aged 65 years and older that attend the geriatric outpatient clinic at Universitas 

Academic Hospital over a 5-year period.  Prescriptions were reviewed for quantity of medicines 

prescribed per participant and potentially inappropriate medication prescription.   

Results:  A total of 786 participants were included in the study.  The majority of patients were aged 

between 75 and 84 years.  The prevalence of polypharmacy was 84.3% of which the majority was 

female.  A mean number of 9.5 medications were prescribed, ranging from 0 to 23 medications. 

Overall PIM prevalence was 90.2%.  Proton pump inhibitors, amitriptyline, insulin sliding scale, 

promethazine, doxazosin, digoxin and antipsychotics were the most frequently prescribed PIMs.  The 

three most frequently used PIMs in the category of drugs to be used with caution in older adults were 

aspirin, the loop diuretic furosemide and tramadol. Fifty-two participants (6.6%) were on a 

combination of ≥ 3 drugs which can lead to potentially clinically important drug-drug interactions.    

Conclusion:  A high prevalence of both polypharmacy and PIM was found. Limited data is available for 

the South African geriatric population. 

 

Word Count:  279 

 

Key words: polypharmacy, geriatric, elderly, potentially inappropriate medication, multimorbidity, 

Beers criteria 
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ABBREVIATIONS AND DEFINITIONS 
 

Geriatric: Relates to a person aged 65 years and older⁶. 

 

Elderly /Older adult: Synonymously with geriatric and refers to a person aged ≥ 65 years⁶. 

 

Multimorbidity (MM): Co-existence of ≥ 2 chronic health conditions⁷. 

 

Polypharmacy (PP): Concurrent use of ≥ 5 different prescription medications⁶ʹ⁷ʹ¹⁸. 

 

Appropriate polypharmacy: Optimization of pharmacological treatment agents prescribed to 

 individuals with multiple- and/or complex diseases and conditions, 

where medicine usage in accordance with best evidence⁷ʹ¹². 

 

PIM:    Potentially Inappropriate Medication 

The use of medication for which the risk of patient harm outweigh 

benefit, particularly with the availability of safer alternatives⁴⁵ʹ⁴⁶. 

 

Beers list or criteria: A screening tool consisting of listed criteria intended to guide safe 

prescribing in all ambulatory- institutionalized- and acutely ill 

geriatric patients, with the exception of elderly managed in 

palliative and hospice care settings.  It is used to identify 

PIM⁴⁷ʹ⁵⁴ʹ⁵⁶ʹ⁵⁷. 

 

AGS: American Geriatric Society  

 

AHCA: American Health Care Association 

 

ADR: Adverse Drug Reaction³⁰ 

 Noxious, unintended response to medication or lack of drug efficacy 

at normal- or higher drug dosages.   
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ADE: Adverse Drug Event³⁰ 

 Any unfavorable or unintended medical occurrence temporarily 

associated with medicine use which does not definitely indicate a 

causal medication relationship.  

 

Deprescribing: Medication -tapering, -withdrawing or discontinuing aiming to 

reduce use of inappropriate- and/or ineffective medication, adverse 

effects and potentially problematic polypharmacy²³ʹ⁷⁰. 

 

Hyperpolypharmacy (HPP): Concurrent use of 10 or more medications⁴³. 
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CHAPTER 1 

LITERATURE REVIEW 

 

The elderly population is on the rise¹.  In 2011 it was estimated that more than 60% of the global 

population is made up of the geriatric population (individuals aged ≥65 years)².  Although developed 

countries have, on average, an older population, it is estimated that in less than 30 years, by 2050, 

approximately 8 in 10 of the world’s elderly will reside in less developed areas¹ʼ³.  The growth rate 

amongst the elderly (aged ≥ 60 years) in South Africa has increased from 1.1% to 3.0% in 2002-2003 

and in 2019 – 2020 respectively¹.  Improvement in management of communicable diseases such as 

the human immunodeficiency virus (HIV), acquired immunodeficiency syndrome (AIDS), malaria and 

tuberculosis added to the increase in life-expectancy of the elderly⁴.  In South Africa the proportion 

of elderly, aged 60 years and older, was estimated to be 9.1% (5.43million) in 2020, a 1.5% increase 

from the elderly population size of 7.6% in 2002¹. 

 

Elderly are the main consumers of medication⁵.  With increasing age, it is safe to assume accumulation 

of chronic underlying non-communicable diseases in individuals, leading to an increased likelihood to 

prescribe multiple medications⁶ʼ⁷ʼ⁸.  The elderly requires careful consideration from prescribing 

physicians. Common health conditions and geriatric syndromes in the elderly population includes type 

2 diabetes mellitus, hypertension, ischemic cerebrovascular incidents, heart disease, cognitive 

impairment, depression, cataracts, joint-, respiratory- and gastro-intestinal abnormalities⁹ʼ¹⁰ʼ¹¹.  

Continuous identification or diagnosis of new conditions over a period of time puts the geriatric 

population at risk of using multiple prescription drugs concurrently and continuously.  

 

Multimorbidity (MM), the co-existence of ≥ 2 chronic health conditions in an individual, is prevalent 

in elderly¹⁰ʼ¹¹.  In the ageing population the incidence of multiple chronic diseases and degenerative 

conditions increases as well as the prevalence of prescribing multiple drugs.  MM increases 

therapeutic management complexity for both patients and health professionals and may have a 

negative impact on health outcomes⁷.  A decrease in the quality of life, self-rated health, mobility and 

functional ability and an increase in hospitalisations, physiological distress, burdening of health care 

resources, health care costs and mortality has been associated with MM⁷.  Treatment regimens, 
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sometimes combining pharmacological and non-pharmacological management, for elderly patients 

living with MM can easily become overwhelming and burdensome for both health care professionals 

and patients with resultant uncoordinated and fragmented care¹².  Most drug prescriptions are 

written in the primary health care setting and expanding knowledge about MM, polypharmacy and 

potentially inappropriate medication (PIM) prescription at this care level might contribute to the 

solution of health problems in the elderly¹³˒¹⁴. 

 

After the age of 65 years most elderly spend a large proportion of their remaining life exposed to 

polypharmacy¹⁵.  Life expectancy at birth in South Africa is rising with an improvement to 62,5 years  

and 68,5 years in males and females¹.  Females have greater longevity but higher disability rates and 

poorer health, a phenomenon which is described as the “male-female health-survival paradox” ¹⁶ʼ¹⁷.  

This paradox contributes to the increased risk of females to be exposed to polypharmacy for more 

number of years and a larger percentage of their life¹⁵.  

 

The definition of polypharmacy is diverse with lack of a distinct universally agreed upon definition. 

This makes assessment and consideration for prescription medication safety and –efficacy in clinical 

practice demanding for health care workers⁷.  The most commonly used definition of polypharmacy 

is the concurrent use of five or more different prescription medications⁶ʼ⁷ʼ¹⁸.  The cut-off point of 5 or 

more medications has good discriminative properties to identify elderly at an increased risk of harm¹⁹.  

However, the numerical value of drugs prescribed do not indicate appropriateness of therapy, as all 

prescribed and non-prescription medication may be clinically indicated and appropriate for the 

patient¹⁸.  Physicians tend to forget to enquire about the use of over-the-counter drugs and the elderly 

typically do not mention the use of drugs bought over-the-counter during the consultation¹⁸.  The 

concept of polypharmacy and the risk for patient harm is associated with both quantity and 

appropriateness of medications¹⁸.  Polypharmacy can be classified into “appropriate” or 

“inappropriate/ problematic” polypharmacy⁷ʼ¹²ʼ²⁰.  The classification and definitions of polypharmacy 

are summarized in Table 1. 
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Polypharmacy classification 

Appropriate polypharmacy 

Medication optimization for an individual with multiple- and/or complex diseases and conditions, 

where medications are prescribed in accordance to best evidence⁷ʼ¹². 

Problematic/ Inappropriate polypharmacy 

Inappropriately prescribing multiple medications and/or where the deliberate benefit or risk for 

harm of the medicines are not realized¹². 

Table 1:  Classification of polypharmacy  

 

Polypharmacy risk factors, other than the presence of MM, in the elderly population, include: 

1. Individual patient consulting various physicians resulting in various different prescriptions, 

described as poly-clinic or poly-doctor management²¹. 

2. Self-medication and ease of getting non-prescription, “over the counter” medication²². 

3. The tendency of the physician towards prescribing many medicines²³. 

4. Herbal preparation use, often undisclosed to physicians²⁴. 

5. Poor patient knowledge of drug indication for use, side effects and interactions²⁵. 

6. Inadequate communication and coordination between physician, patient and/or caregiver²¹. 

7. Treating side-effects of one drug with another drug (“prescribing cascade”) ²⁶. 

8. Medication prescription not based on a diagnosis but rather on individual symptoms. 

9. A trend to discontinue medication if a desired effect is not immediately evident and initiating 

a new medication, a tendency seen frequently during hospital admissions ²⁷. 

10. Failure to reduce or discontinue medication (“deprescribing”) ²⁸. 

11. Automatic repeated prescription of medications that are known to both patient and 

physician and automated refill services²⁹. 

12. The absent-mindedness of the physician to inquire and of the patient to inform about the 

medication. 
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13. Inclination to use medication acquired from acquaintances¹⁸. 

14. Tendency to use medication prescribed for previous symptoms or illnesses²¹.  

 

Hospitalisation in preceding six months, female gender, depression, low level of education and 

consulting  5 physicians a year have also been reported to increase the risk of polypharmacy in the 

geriatric population¹⁸.  Females, compared to males, are at a higher risk for MM development resulting 

in a higher susceptibility for polypharmacy and associated drug-disease and drug-drug interactions³⁰.  

Polypharmacy is associated with frailty in older people.  Mortality risk and disability incidence are 

higher in frail elderly with polypharmacy compared to non-frail elderly with polypharmacy³¹. 

 

More than 20 years ago, the yearly cost of medication misuse and polypharmacy in the United States 

was calculated to be more than $177 billion²3.  Data on the financial burden of polypharmacy for 

South Africa is lacking.   

 

To prescribe appropriately in the geriatric population is a difficult and complex process.  Age-related 

physiological changes affect pharmacokinetic- and pharmacodynamic medication profiles⁵ʹ²¹. Elderly 

are omitted from, or underrepresented in, clinical trials done prior to medication authorisation and 

marketing²⁰ʹ³³ resulting in absent or limited availability of pharmacokinetic-, efficacy-, safety- and 

risk/benefit analysis specifically for an elderly target population²⁰ʹ³³.  Identification of inappropriate 

polypharmacy will decrease the risk for adverse health outcomes¹⁸.   

 

In elderly with MM polypharmacy is driven by initiation of multiple individual drugs proven to reduce 

morbidity and mortality risk in specific diseases. Evidence for risk reduction and medication 

recommendation for a specific disease is often determined from people without MM and concurrent 

polypharmacy¹².  The” law of diminishing returns” describes a likely reduction in the absolute benefit 

made by individual additional drugs with the use of multiple preventative drugs¹².   

 

Problematic polypharmacy arise when medication is used without a good evidence base for the 

intended use or if risk of harm from medication is likely to outweigh the benefits, or where 1 or more 

of the following apply¹²: 
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 Drug-drug interaction renders the drug combination hazardous.  

 “Pill burden” or overall medicine-taking demand is unacceptable to the patient. 

 Difficulty in achieving clinical useful medication adherence due to overall medicine-taking 

demand.  

 Drugs prescribed to treat other medication related side effects, where alternative options 

are available to reduce the quantity of prescribed medication.  

 

The risk and incidence of drug-interactions and side-effects is increased by the concurrent use of 

multiple drugs¹².  Physicians can fall into the “prescribing cascade” trap where another drug is 

initiated for the sole purpose of treating another drug’s side- effect/s²⁶.  The newly initiated drug has 

the potential to cause a new side-effect profile.  Detection of adverse drug reactions in the geriatric 

population, compared to a younger population, is challenging.   The elderly often have an atypical 

presentation with non-specific side-effects, such as falls, confusion, depression and constipation³⁴.  

Adverse drug reactions (ADR) or adverse drug events (ADE) are three times more prevalent in 

geriatric patients³⁰.  ADR probability among geriatric patients is estimated to be 6% with the use of 

two concurrent drugs, 50% with five drugs and increasing to 100% with the simultaneous use of eight 

or more drugs³⁵. 

 

In 2017, the World Health Organization (WHO) Third Global Patient Safety Challenge, Medication 

without harm, included the appropriate and effective management of polypharmacy in order to 

protect patients from harm as an early priority.  The aim of this challenge is to globally reduce severe, 

avoidable, medication-related harm by 50% over 5 years by improving the medication process 

including prescribing, medication use and -monitoring ³⁶. 

 

Medication effect is dependent on pharmacokinetic and pharmacodynamic factors. Age-related 

normal physiological changes result in unique and altered pharmacokinetics and pharmacodynamics 

and prescribing to an elderly person can become complex¹⁸ʹ²⁰ʹ²⁶.   Herbal medication use in the 

elderly population is highly prevalent and potential interactions with prescription medication have 

been reported, however knowledge on concurrent herbal medication and non-prescription- as well 

as prescription medication use is lacking²⁴.  Physicians should also consider, the often neglected, 

pharmacokinetics and pharmacodynamics of over-the counter medication in the ageing 
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patient. Pharmacokinetics include the drug absorption, distribution across compartments, 

metabolism and finally drug excretion.  Pharmacodynamics can be defined as the response of the 

body to the drug, end-organ responsiveness to medication or the length and intensity of the drug’s 

pharmacological effect on target cells.  Pharmacodynamics is affected by receptor binding, post 

receptor effects and chemical interaction. Changes in drugs effect are caused by both changes in 

drug – receptor and drug – organ interactions in the elderly. 

Age-related pharmacokinetic and pharmacodynamics changes in the elderly population can be 

summarized as follows⁵ʹ²¹ʹ³⁷ʹ³⁸:  

1. Absorption: Although not associated with clinically significant decreased absorption, elderly 

has decreased gastric acid secretion and a decreased small-bowl surface area³⁹.  Absorption 

of drugs via simple diffusion are not affected by age-related changes, however drugs 

depending on active transport mechanisms are poorly absorbed⁴⁰.  

2. Distribution: Body composition changes in an elderly person.  An increase in adipose tissue 

results in larger distribution volume of lipid soluble drugs leading to a longer elimination half-

life, a longer time to achieve drug steady-state concentration (drug amount entering system 

equal to drug amount eliminated) and prolonged drug action⁴¹.  A decrease in total body 

water reduces the volume of distribution of water soluble drugs resulting in higher plasma 

drug concentration and an increased toxicity risk⁵.  Decreased serum albumin 

concentrations, due to various reasons, are frequently observed in elderly.  In low albumin 

states the unbound and pharmacologically active proportion of highly protein-bound drugs 

increase with resultant increased drug effect and risk for toxicity⁴¹. 

3. Metabolism: Decreased hepatic blood flow leads to reduced extraction, increased 

bioavailability and prolonged drug effect duration of drugs that undergo extensive first pass 

metabolism⁴².  Phase I drug metabolism reactions decline in the elderly resulting in increased 

free drug concentrations and greater toxicity risk.  Phase II metabolism is unaffected by 

age⁴². 

4. Excretion: Renal blood flow, glomerular filtration rate and tubular secretion rate declines 

with age⁵. 

In the elderly pharmacodynamics are affected by a decrease in receptor density, changes in receptor 
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binding, less efficient receptor functioning, increased receptor response and altered biochemical 

reactions. Declining parasympathetic control enhances unwanted anticholinergic drug effects.  

Elderly patients are at risk of developing confusion, sedation and depression with the use of 

anticholinergic and other prescription drugs at therapeutic dosages due to increased brain sensitivity 

resulting from a physiological decline in brain receptors, decreased cerebral blood flow and increased 

blood-brain barrier permeability.  A reduction in homeostatic mechanisms such as an impaired thirst 

mechanism, diminished plasma volume and vasomotor regulation increase the elderly’s risk for 

adverse and toxic reactions (e.g. development of postural hypotension with the use of 

antihypertensive agents).  Impairment of glucose counter-regulation make elderly susceptible to 

sulphonylurea-induced hypoglycemia. Pharmacodynamic action of different drugs acting at the same 

or interrelated receptor sites leads to different effects.  The effect can be either additive (summation 

of effects of concurrent drug), synergistic (drug effect enhanced by another drug) or antagonistic 

(drug effect inhibits by another drug) ⁴³. 

 

Polypharmacy is a risk factor for inappropriate prescribing or PIM (Potential Inappropriate 

Medication) prescription⁴⁴. PIM encompasses the use of medication for which the risks for an 

individual outweigh the benefits, particularly when a safer alternative is available⁴⁵ʹ⁴⁶. PIM also 

includes the misuse of medicine, including inappropriate dose and duration⁴⁵⁴⁶. Due to the existence 

of MM the geriatric population is at risk for PIM prescription.  Age-related altered pharmacokinetics 

and pharmacodynamics contribute to certain drugs being classified as PIM for elderly⁴⁶.  Adverse 

drug reactions, more admissions to hospital and increased mortality have been associated with PIM 

use in the geriatric population⁴⁶ʹ⁴⁷. 

 

Polypharmacy and PIM prescription prevalence increases with age⁴⁸ʹ⁴⁹.  In the elderly population 

PIM prevalence reaches 40% in Europe and the United States⁵⁰. In 2004 a potentially inappropriate 

prescription prevalence of 30% was reported in an elderly population attending SA public sector 

primary health care facilities⁵¹. More recently, the prevalence of potentially inappropriate 

prescription (PIP) in elderly Nigerian and South African patients attending outpatient clinics of one 

University teaching hospital in both Nigeria and South Africa was 35.2% and 29.6% respectively⁵². 

In 2016 a cross-sectional analysis from medical claims data in older South Africans found a PIP 

prevalence of 13%⁵³.  Residents of nursing homes tend to be more vulnerable to PIM use. Common 
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complications and adverse events described are delirium, hip fractures, increased risks of falls, more 

frequent hospitalizations and death⁵⁴. 

The direct correlation between polypharmacy and PIM lead to the development of multiple 

screening tools to aid physicians in safer prescribing⁵⁵ʼ⁵⁶. 

 

The American Geriatric Society (AGS) Beers Criteria is the most widely used screening for PIM. It 

consists of listed criteria intended to guide safe prescribing in all ambulatory- institutionalized- and 

acutely ill geriatric patients, with the exception of elderly managed in palliative and hospice care 

settings⁵⁷ʼ⁵⁸. The Beers criteria was developed in the United States in 1991 by Dr. Beers et al in order 

to improve the care of elderly residing in assisted living facilities by studying the complexity of safe 

and appropriate medications in the older adult⁵⁴ʼ⁵⁶.  The American Geriatrics Society stewarded 

Beers criteria since 2011.  It has produced 3 yearly criteria updates since 2012, the latest update was 

in2019⁵⁶ʼ⁵⁷ʼ⁵⁸.  The AGS Beers Criteria is an explicit list of PIMs that are typically best avoided by 

elderly in most circumstances or under specific situations, such as certain diseases or conditions.  The 

criteria are intended for use in adults 65 years and older.  The 2019 update aims to improve elderly 

care by reducing PIM exposure.  The American Health Care Association (AHCA) prescribing 

recommendations emerged from the Beers criteria.  According to AHCA concurrent use of nine or 

more drugs increased adverse event risk in the elderly⁵⁹ʼ⁶⁰. 

 

The Beers list prescribing guidance hinge on the following: Clinical condition or disease, usual 

pharmacological agents prescribed to manage the condition or disease, medication use or avoidance 

recommendations, quality of evidence-based recommendations and literature review based 

recommendation strength⁵⁷ʼ⁵⁸.  AGS Beers criteria intention is to ameliorate and individualize drug 

selection; upskill physician and patients; lessen adverse drug events; and to provide an instrument 

for quality of care assessment, medication related financial burden determination and for evaluating 

medication use patterns in elderly⁵⁷ʼ⁵⁸.  The Beers criteria contains both prescription- and “over-the-

counter” drugs. 

 

The Beers List is segmented into tables with six main categories.  The first category table includes 

medications which are best avoided by older adults in most circumstances.  The rationale for avoiding 

the drug classes are individually explained in the table.  A total of 30 discrete criteria of 

medications or -classes are included in this category. The second category table includes 

medications which typically should be avoided in elderly with certain specified medical conditions as 
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potential drug-disease or drug-syndrome interactions may exacerbate the underlying disease or 

syndrome.  Specific drug-disease and drug-syndrome exacerbations related to the specified 

medications are rationalized in the table.  The third category table includes medications which should 

be used with caution in the elderly.  The rationale for cautious use of the individual drug classes is 

explained.  The second and third categories include 16 criteria specific and more than 40 medications 

or –classes. The fourth category table includes combinations of drugs which should be avoided in 

elderly due to potentially clinically important drug-drug interactions.  The increased risk of specific 

clinical events related to different drug combinations are rationalized in the table.  The fifth category 

table includes medications that require drug dose adjustment or drug discontinuation based on renal 

function.  This table notates creatinine clearance (ml/min) at which action is required for each 

individual drug as well as specific risks associated with individual drug use below noted creatinine 

clearance level. Each of the five tables has an additional column for each PIM / PIM class where 

recommendations are given for an individual drug / drug class or drug combination that should 

definitely be avoided.  This column notes exceptions to the rule related to individual patients.  All of 

the recommendations in the tables are followed by columns detailing the individual quality of 

evidence (high-, moderate- and low-quality evidence) and strength of the recommendation (strong 

or weak). Table 6 additionally added in the updated criteria includes drugs with strong anticholinergic 

properties. (See Appendix F for the complete Beers criteria). 

 

Physicians should apply the Beers criteria for patients with good comprehension and expertise, 

taking into account to specific needs for each individual elderly.  

 

Beers criteria is a valuable tool that should be used within the greater milieu of other strategies 

aimed at ameliorating pharmacological care for older adults.  The approach to drug prescription and 

-use in elderly should be comprehensive. Beers criteria should be considered as one of the 

components to aid in prescribing and should be used in conjunction with other tools and 

management approaches to enhance drug efficacy and –safety and lower patients’ risk for harm.  

There are several limitations to the criteria as limited evidence is available for the benefits and harms 

of medications in the elderly population. Thus, decisions on criteria development and constitution 

were frequently made based on best-available evidence, rather than definitive verification⁵⁷. 

 

Several other criteria and screening tools have been developed or modified to consider national 
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actuality due to inconsistencies found among countries in aspects that influence drug prescriptions, 

such as medication availability, clinical- and prescription practices, socioeconomic class and 

medication regulation¹³. Examples of other screening tools include¹⁸: 

 Inappropriate Prescribing in the Elderly Tool (IPET) 

 Improved prescribing for the elderly tool (IPET)⁶³ 

 Medication Appropriateness Index (MAI)¹⁸ʼ⁶⁴ 

 Screening Tool for Older Person’s Prescriptions (STOPP)⁶⁵ 

 Screening Tool to alert Doctors to the Right Treatment (START)⁶⁵ 

 PRISCUS list (Priscus: Latin for old and vulnerable elderly) ⁴⁷ʼ⁶⁶ 

 Fit for the Aged (FORTA)⁶² 

 European Union List of Potential Inappropriate Medications (EU (7)-PIM List)¹³ 

 Norwegian General Practice (NORGEP) 

 Brazilian Consensus on Potentially Inappropriate Medications (BCPIM)¹³ʼ¹⁸ʼ²⁰ʼ⁴⁷  

 

Inappropriate Prescribing for the Elderly Tool (IPET), developed in 1997 by the Canadian Consensus 

Panel aimed to set forward medication-related adverse reactions and medication-disease 

interactions, currently evidence based medicine do not support some of the initial 

recommendations¹⁸.  The Improved Prescribing for the Elderly Tool, also abbreviated as IPET was 

developed from the older IPET criteria and published in 2000⁶³.  The more recent IPET criteria 

evaluates 14 succinct categories of frequently encountered inappropriate prescribing instances in 

clinical practice⁶³. Strong emphasis is placed on cardiovascular-, psychotropic- and non-steroidal 

anti-inflammatory drugs whilst drugs from other categories are under-represented.  Shortcomings 

in this criteria, such as the suggested avoidance of beta-blockers in patients with cardiac failure 

patients and the avoidance of benzodiazepine with long half-lives in all situations, limits the 

application outside Canada⁶³. 

 

Medication Appropriateness Index (MAI), published in 1992, evaluate appropriate prescribing of 

individual medication based on ten criteria¹⁸ʼ⁶⁴.  Each drug is individually evaluated and rated as 

completely appropriate, marginally appropriate or completely inappropriate based on drug 
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indication, effectiveness, correct dose, correct and practical directions, clinically significant drug-drug 

or drug-disease interactions, redundant duplication with other drugs, therapy time span 

acceptability and if the drug is of the lowest cost compared to other equal utility alternatives.  MAI 

encompasses drug prescribing elements that can be applied to any drug and to any medical disease 

but implementation in everyday clinical practice is limited by the time consuming nature of MAI 

single drug rating (approximately 10 minutes for each drug evaluated) and the requirement of 

comprehensive clinical information, medical comprehension and clinical judgement⁶⁴. 

 

The comprehensive Screening Tool of Older Persons’ potentially inappropriate Prescriptions (STOPP) 

and Screening Tool to Alert doctors to Right Treatment (START)criteria, validated in 2008 in Ireland 

and Britain and used in other European countries, made significant advances in pharmacological 

management⁶⁵.  STOPP criteria classify 65 potentially inappropriate drugs according to physiological 

systems, explain why prescription might be inappropriate and define PIM in terms of frequently 

experienced drug-drug and drug-disease interactions.  Discrete components highlight analgesic 

medication use, drug class prescription duplications and drugs that adversely affect elderly with an 

increased fall risk⁶⁵.  START criteria identify 22 potentially inappropriate under prescribing instances 

in which life expectancy and functional status favours prescription in the absence of contra-

indications to prescription⁶⁵. 

 

PRISCUS list, a list of PIM for older adults, was developed specifically for use in Germany⁴⁷ʼ⁶⁶.   

Alternative approved pharmaceutical agents and different prescribing practices restricted the use of  

PIM criteria lists from other countries.  

 

Fit for the Aged (FORTA) list, also developed in Germany, rates single drugs into four categories based 

on the individual patient’s indication for use.  Categories are determined by efficacy- and safety 

evidence as well as overall age appropriateness. Drugs can be rated into categories of indispensable 

with clear benefit, proven but possible safety concerns or limited efficacy, questionable efficacy or 

safety and drugs to clearly avoid⁶². 

 

The main goal of potentially inappropriate medication screening tools is to refine the care of the 

individual geriatric patient by minimizing PIM exposure to potentially inappropriate medications, 

serving both as an educational tool and quality control measure⁵⁶.  
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For the purposes of this study we will be using the Beers criteria to identify PIM.  South Africa does 

not have a country specific screening tool for PIM. 

 

Prevention should be the first cornerstone to avoid polypharmacy.  Multidimensional geriatric 

assessments lie the foundation for prevention and management of polypharmacy.  Golden rules for 

prescribing includes careful and patient individualised consideration prior to drug initiation, 

prescribing with maximum knowledge about patient morbidity as well as drug effects, frequent 

surveilling for medication efficacy and side-effects and continued reviewing of medication to 

terminate, to reduce dosage or to replace with safer alternative.  When prescribing it is important to 

consider the “maximum benefit with least risk” as all medications convey some degree of risk¹⁸. 

 

Better prescribing practices have been reported among female physicians⁶⁷, physicians younger than 

60 years⁶⁸ and physicians who have had additional geriatric training⁵⁴ʼ⁶⁹.  Deficiency of focused 

geriatric pharmacotherapy educational initiatives had been recognized as a limitation to appropriate 

prescribing in the elderly⁵⁴.   Prescribing practices may be influenced by institutional restrictions to 

specific drugs or relation between individual physicians and pharmaceutical corporations⁵⁴. 

 

Deprescribing refers to the process of medication -tapering, -withdrawing or discontinuing with the 

aim to reduce use of inappropriate- and/or ineffective medication, adverse effects and potentially 

problematic polypharmacy²³ʼ²⁸ʼ⁷⁰.  Deprescribing certain varieties of PIMs (e.g. nonsteroidal anti-

inflammatory drugs, benzodiazepines) can improve patient outcomes and can be performed 

harmlessly²³.  Deprescribing aims to improve quality of life without causing withdrawal effects or 

worsening of underlying disease and to effectively reduce pill burden whilst maintaining control of 

chronic conditions⁷⁰.  Deprescribing might aid in alleviating the adverse drug event (ADE) burden 

observed in the elderly population.  In a South African study conducted at the emergency unit of 

Groote Schuur Hospital, Cape town, elderly prescribed ≥ 5 medications were more likely to develop 

ADE’s with warfarin and medications from the angiotensin-converting enzyme inhibitor- and non-

steroid anti-inflammatory classes independently increasing ADE risk in this population group⁷¹.  This 

study demonstrated that polypharmacy in the geriatric population also contribute to an increased 

health care burden, experienced not only in the outpatient and inpatient setting, but also in 

emergency units⁷¹.  
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Information obtained from this research project can be used to identify prescribing practices in 

elderly patients attending the Universitas Academic Hospital geriatric outpatient clinic. This 

information might assist in future to draft recommendations for safe prescribing guidelines in the 

elderly at Universitas Academic Hospital.  It will also serve as a platform to educate not only health 

professionals but also patients on the consequences of polypharmacy and PIM prescriptions. 

RESEARCH QUESTIONS 
 

What is the prevalence of: 

a) Polypharmacy of chronic medications (use of 5 or more prescription drugs) in patients 

attending the geriatric outpatient clinic, Universitas Academic Hospital, Bloemfontein. 

b) Potentially inappropriate medications (PIM) chronically prescribed at the geriatric outpatient 

clinic, Universitas Academic Hospital, Bloemfontein. 

 

AIM OF STUDY 
 

 To determine the prevalence of polypharmacy and potentially inappropriate medication (PIM) 

chronically prescribed at the geriatric outpatient clinic, Universitas Academic Hospital, 

between 1 January 2015 and 31 December 2019.  Drugs prescribed for ≥ 6 months 

consecutively were used to determine chronic polypharmacy- and chronic PIM prescription 

prevalence. 

 

STUDY OBJECTIVES 
 

 To determine the difference in chronic polypharmacy prevalence between age groups (65 – 

69 years, 70 – 74 years, 75 – 79 years, 80 – 84 years, 85 – 89 years, ≥ 90 years). 

 To determine the difference in chronic polypharmacy prevalence between elderly male and 

female. 

 To identify the most common potentially inappropriate medications chronically (≥ 6 months) 

prescribed between 1 January 2015 and 31 December 2019. 
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HYPOTHESIS 
 

The majority of patients attending the geriatric outpatient clinic is known with multimorbidity and is 

on multiple medications (polypharmacy) and potentially inappropriate medications (PIM) for elderly. 
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ABSTRACT 

 

Background: The proportion of the elderly population, considered to be the main consumers 

of medicine, is on the increase.  High multimorbidity prevalence in elderly increases the risk 

for appropriate- and inappropriate polypharmacy.  Polypharmacy increase the risk for adverse 

drug reactions and drug events, drug-interactions and is associated with an increased risk of 

patient harm.  Polypharmacy in the elderly correlates with potentially inappropriate medication 

prescription. 

Objectives:  To determine the prevalence of polypharmacy and potentially inappropriate 

medication (PIM) prescription at the geriatric outpatient clinic, Universitas Academic Hospital 

between 1 January 2015 and 31 December 2019. 

Methods:  A retrospective descriptive analytical study evaluating chronic medication 

prescriptions of all participants aged 65 years and older that attend the geriatric outpatient clinic 

at Universitas Academic Hospital over a 5-year period.  Prescriptions were reviewed for 

quantity of medicines prescribed per participant and potentially inappropriate medication 

prescription.   

Results:  A total of 786 participants were included in the study.  The majority of patients were 

aged between 75 and 84 years.  The prevalence of polypharmacy was 84.3% of which the 

majority was female.  A mean number of 9.5 medications were prescribed, ranging from 0 to 

23 medications. Overall PIM prevalence was 90.2%.  Proton pump inhibitors, amitriptyline, 

insulin sliding scale, promethazine, doxazosin, digoxin and antipsychotics were the most 

frequently prescribed PIMs.  The three most frequently used PIMs in the category of drugs to 

be used with caution in older adults were aspirin, the loop diuretic furosemide and tramadol. 

Fifty-two participants (6.6%) were on a combination of ≥ 3 drugs which can lead to potentially 

clinically important drug-drug interactions.    

Conclusion:  A high prevalence of both polypharmacy and PIM was found. Limited data is 

available for the South African geriatric population. 

 

Word Count:  279 

 

Key words: polypharmacy, geriatric, elderly, potentially inappropriate medication, 

multimorbidity, Beers criteria 
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INTRODUCTION 

The elderly population is on the rise.[1]  In 2011 it was estimated that more than 60% of the 

global population is made up of the geriatric population (individuals aged 65 years and older).[2]  

Although developed countries have, on average, an older population, it is estimated that by the 

year 2050 approximately 8 in 10 of the world’s elderly will reside in less developed areas.[1,3] 

The growth rate amongst the elderly (aged ≥ 60 years) in South Africa has increased from 1.1% 

to 3.0% in 2002-2003 and in 2019 – 2020 respectively.[1] In South Africa the proportion of 

elderly, aged 60 years and older, was estimated to be 9.1% (5.43million) in 2020, a 1.5% 

increase from the elderly population size of 7.6% in 2002.[1]  Elderly are the main consumers 

of medication.[4] With increasing age, it is safe to assume multimorbidity (MM; co-existence 

of two or more chronic health conditions), resulting in an increased likelihood to prescribe 

multiple medications.[5-7] Polypharmacy (most commonly defined as the concurrent use of five 

or more drugs) is driven by initiation of multiple individual drugs proven to reduce morbidity 

and mortality risk in specific diseases. Evidence for risk reduction and medication 

recommendation for a specific disease is often determined from people without MM and 

concurrent polypharmacy.[8]  The ‘law of diminishing returns’ describes a likely reduction in 

the absolute benefit made by individual additional drugs with the use of multiple preventative 

drugs.[8]  The cut-off point of five or more medications has good discriminative properties to 

identify elderly at an increased risk of harm.[9]  Concurrent use of multiple drugs increases the 

risk and incidence of drug-drug- and drug-disease interactions and adverse drug reactions and 

–events.[8] Ensuring safe and effective use of multiple medicine is the key aim in the healthcare 

for the individual patient.[5,6,8]  Identification of inappropriate polypharmacy will decrease the 

risk for adverse health outcomes.[10] After the age of 65 years most elderly spend a large 

proportion of remaining life exposed to polypharmacy.[11]  Females have greater longevity but 

higher disability rates and poor health, a phenomenon described as the ‘male-female health-

survival paradox.[12,13]  This paradox contributes to the increased risk of females to be exposed 

to polypharmacy and associated drug-disease and drug-drug interactions for more absolute 

years and a larger proportion of their life.[11,14]  

 

Polypharmacy is a risk factor for inappropriate prescribing or PIM (Potential Inappropriate 

Medication) prescription.[15] PIM encompasses the use of medication for which the risks for an 

individual outweigh the benefits, particularly when a safer alternative is available.[16,17] Due to 

the existence of MM the geriatric population is at risk for PIM prescription. Age-related altered 

pharmacokinetics and pharmacodynamics contribute to certain drugs being classified as PIM 

for elderly.[17] Adverse drug reactions, more admissions to hospital and increased mortality 

have been associated with PIM use in the geriatric population.[17,18] Polypharmacy and PIM 

prescription prevalence increases with age.[19,20] In the elderly population PIM prevalence 

reaches 40% in Europe and the United States.[21] In 2004 a potentially inappropriate 

prescription prevalence of 30% was reported in an elderly population attending SA public 

sector primary health care facilities.[22] More recently, the prevalence of potentially 

inappropriate prescription (PIP) in elderly Nigerian and South African patients attending 

outpatient clinics of one University teaching hospital in both Nigeria and South Africa was 

35.2% and 29.6% respectively.[23] In 2016 a cross-sectional analysis from medical claims data 

in older South Africans found a PIP prevalence of 13%.[24] Residents of nursing homes tend to 

be more vulnerable to PIM use. Common complications and adverse events described are 

delirium, hip fractures, increased risks of falls, more frequent hospitalizations and death.[25] 

Polypharmacy correlation with PIM prescription lead to development of screening tools to aid 

in safe prescribing for elderly.[26,27]  The widely used American Geriatric Society (AGS) Beers 

Criteria is an explicit list of PIMs that are typically best avoided by older adults in most 

circumstances or under specific situations, such as certain diseases or conditions and PIMs to 



29 
 

be used with caution in elderly.[27-29] The latest 2019 update aim to improve elderly care by 

reducing PIM exposure.[27-29] PIM deprescribing may improve patient outcomes[30] aid in 

alleviating the adverse drug event (ADE) burden observed in emergency care settings in the 

elderly population. [31]   

 

The aim of the study was to determine the prevalence of polypharmacy and potentially 

medication (PIM) chronically prescribed at the geriatric outpatient clinic, Universitas 

Academic Hospital, between 1 January 2015 and 31 December 2019.  Drugs prescribed for ≥ 

6 months consecutively were used to determine chronic polypharmacy- and chronic PIM 

prescription prevalence.  Secondary objectives included determining prevalence difference 

between gender and age groups and identifying most common PIMs prescribed.  

METHODS 

 
A retrospective descriptive analytical study was conducted at the tertiary geriatric outpatient 

clinic, Universitas Academic Hospital, Bloemfontein.  Study participants were recruited from 

patient files from the geriatric outpatient clinic. Copies of chronic medication prescriptions, 

written by the attending outpatient clinic physician, of all participants aged 65 years and older, 

who were prescribed medication from the list of essential drug medications (EDL) available in 

the state sector between 1 January 2015 and 31 December 2019 were included in the study.  

Chronic medication prescriptions where the prescribed drugs are not available from the list of 

EDL in the state sector, private pharmacy prescriptions and single drug prescriptions where the 

medication was prescribed for less than a one-month period were excluded.  Participants who 

had no copy of the chronic medication prescription written during the study period available in 

the clinic file were excluded. 

 

The Health Sciences Research Ethics Committee (HSREC), University of the Free State 

granted approval to conduct the study (ethics number UFS-HSD2020/0320/2605).  

 

Data was collected from individual geriatric clinic patient files. Patient files are available in 

storing cabinets in the geriatric outpatient clinic, Universitas Academic Hospital, 

Bloemfontein. The files of all patients were evaluated to identify patients who attended the 

clinic between 1 January 2015 and 31 December 2019.  Copies of the chronic medication 

prescriptions are retained in patients’ individual clinic files each time a new prescription is 

issued.  Prescription copies were evaluated for study participation according to the inclusion-

and exclusion criteria.  Only the last prescription written during the above mentioned time 

period was used to collect data.   

 

Chronic polypharmacy was determined by the number of medications prescribed ≥ 6 months 

consecutively, for each participant.  We defined polypharmacy as five or more medications. 

 

Data on PIM prescription was collected under the following headings:  

a) PIMs best avoided in most circumstances in older adults 

b) PIMs to be used with caution in older adults 

c) PIM combination drug prescription which can lead to potentially clinically important 

drug-drug interactions 

d) PIMs that require drug dose adjustment/ discontinuation based on renal function 

 
Under each heading the unique PIM or PIM class, as identified by the AGS Beers criteria and 
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available on EDL list in the state sector, was specified.  Presence of PIM prescription and PIM 

combination drug prescription was captured via a yes or no answer. 

 

This study only evaluated medications that are available in the public sector on the essential 

drug list (EDL).  The most recent Free State EDL was obtained from the Universitas Academic 

Hospital pharmacy.  Only data on PIMs available on the EDL in the public sector was captured.  

Participants receiving medication from private pharmacies, and therefore PIMs available in the  

private but not public sector were excluded in this study.   

 

A data collection form designed with REDCap® (Research Electronic Data Capture) software 

was used. Study data was collected and managed using the REDCap® database hosted at the 

University of the Free State. REDCap® is a secure, web-based software platform designed to 

support data capture for research studies,    providing 1) an intuitive interface for validated data 

capture; 2) audit trails for tracking data manipulation and export procedures; 3) automated 

export procedures for seamless data downloads to common statistical packages; and 4) 

procedures for data integration and interoperability with external source.[32,33] 

 

The researcher entered all data into the database.  The data was exported in Excel format for 

statistical analysis.  Statistical Analysis Software (SAS) System was used for the analysis of 

data.  The Chi-square test was used for the analysis of comparative data. 

 

RESULTS 

 

A total of 786 participants (70% female; 30% male) who attended the geriatric outpatient clinic 

between 1 January 2016 and 31 December 2019 were included in the study.   

The majority of the participants were aged between 75 and 84 years (26 % and 28% for age 

groups 75-79 years and 80 – 84 years respectively).  Only 6% of participants were aged 

between 65 and 69 years and 7% were 90 years and older.  The mean age at last consultation 

was 79.9 years, ranging from 65.9 to 99.1 years with a standard deviation of 6.4 years. Age 

group distributions of patients at the last consultation are demonstrated in Figure 1. 

 

 

Figure 1:  Age groups at last consultation 
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The minimum number of medications prescribed per participant was zero with a maximum 

number of 23.  A total of 30 participants (4%) were not prescribed any chronic medication, 

only one participant was prescribed 23 chronic medications.  A mean number of 9.5 

medications were prescribed with a standard deviation of 4.7 medications.  Of the participants 

84.3% (n=663) had polypharmacy (five or more medications) and 15.7% (n=123) did not have 

polypharmacy.  Ninety-six participants (12%) were prescribed 10 medications and 326 

participants (41%) were prescribed 11 or more medications.  

Table 1 shows the distribution of polypharmacy between the different age groups.  In each age 

group more than 80% of participants had polypharmacy.  The p-value for the different age 

groups was 0.857 which showed no statistical significance between the groups.  A significant 

statistical higher prevalence of polypharmacy (p=0.031) was observed in females (n=474, 

86%) compared to males (n=189, 80%).  

 

Table 1:  Polypharmacy prevalence by age group. 

Age group 
Polypharmacy 

No Yes Total 

65-69 years 8 (18.2%) 36 (81.8%) 44 

70-74 years 23 (16.2%) 119 (83.8%) 142 

75-79 years 31 (15%) 176 (85%) 207 

80-84 years 36 (16.1%) 187 (83.86) 223 

85-89 years 20 (17%) 98 (83%) 118 

90 years or older 5 (9.6%) 47 (90.4%) 52 

Total 123 663 786 

 

Most frequently used PIMs and PIM classes that are best avoided in most circumstances in 

older adults were:  Proton pump inhibitors (n=389, 49.5%), the tricyclic antidepressant 

amitriptyline (n=174, 22.1%), insulin sliding scale (n=57, 7.3%), promethazine (n=43, 5.5%), 

doxazosin (n=39, 5%), digoxin (n=32, 4.1%) and antipsychotics (n=29, 3. 7%).  Ibuprofen was 

prescribed to 3,4% (n=27) and indomethacin to 1% (n=8) of participants.  The non-steroidal 

anti-inflammatory drug, ketorolac, did not appear on any prescription.  Metoclopramide was 

chronically prescribed to 16 (2%), amiodarone to 12 (1,5%) and glimepiride to 19 (2,4%) 

participants.  A total of 14 participants (1,8%) were prescribed a short-acting benzodiazepine.  

Intermediate- and long-acting benzodiazepine prescription was identified in only a single 

participant in the respective categories.  Oral conjugated oestrogens were prescribed in 14 

participants (1,8%), no testosterone prescription was identified. No participant received 

methyldopa or nifedipine with prazosin only prescribed to one participant.  Prescription of 

chlorphenamine, hyoscine butylbromide and nitrofurantoin prophylaxis were less than 1%. See 

Figure 2. 
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Figure 2:  Frequently used PIMs/ PIM classes best avoided in most circumstances 

 

 

The three most frequently used PIMs in the category of drugs to be used with caution in older 

adults were aspirin (n=357, 45.4%), the loop diuretic furosemide (n=299, 38%) and tramadol 
(n=283, 36%).  Figure 3 summarises the prevalence of other PIMs prescribed from the category 

of drugs to be used with caution. 

 

Figure 3:  PIMs to be used with caution in older adults  
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Tramadol (n=282, 35,9%) followed by spironolactone (n=97, 12,3%) and colchicine (n=32, 

4,1%) were the drugs most frequently prescribed in the category for which a drug dose 

adjustment or discontinuation of the treatment should be made based on the renal function. 

Pregabalin was prescribed for 18 (2,3%) and duloxetine for 3 (0,4%) participants.  

Levetiracetam prescription was only identified in a single participant.   

 

Fifty-two participants (6.6%) were on a combination of ≥ 3 drugs which can lead to potentially 

clinically important drug-drug interactions.  Medication prescriptions included combinations 

from the following medication classes: Tricyclic antidepressants, sertonin-norepinephrine 

reuptake inhibitors (SNRIs), antipsychotics, antiepileptic’s, benzodiazepines and opioids. The 

combination of doxazosin or prazosin with furosemide was prescribed for 19 participants 

(2.4%).  None of the participants were given a combination of the following:  Angiotensin 

receptor blockers and angiotension-converting-enzyme inhibitors; Chlorphenamine and 

promethazine; Oral corticosteroids and on-steroidal anti-inflammatory drugs; Lithium and 

angiotensin-converting enzyme inhibitors or furosemide; Phenytoin and 

sulfamethoxazole/trimethoprim. 

 

The overall PIM prevalence in the study was 90.2%.  Seventy-seven of the participants had no 

prescription for a PIM. 

 

DISCUSSION 

 

Polypharmacy, a gradually increasing global health problem in the geriatric setting [34], was 

prevalent in elderly attending the geriatric outpatient clinic, Universitas hospital.  

Polypharmacy prevalence in the study population was 84.3%.   Local data on the prevalence 

of polypharmacy in the elderly in South Africa is lacking in the public- and private health care 

sector. A recent study among patients aged 60 years and older attending a South-West Nigerian 

geriatric center reported a point polypharmacy prevalence of only 23,8% with an average of 

four medications consumed without gender difference.[35]  Despite heterogeneity in the 

numerical definition of polypharmacy a cut-off point of 5 or more different medications have 

good discriminative properties to identify elderly at an increased risk of harm, geriatric 

syndrome intensification[9], functional outcome decline[9], decreased quality of life[36] and a 

significant increased fall and associated injury likelihood.[37] 

 

Polypharmacy prevalence in the study was significantly higher in females compared to males 

(p=0.031). Previous studies identified female gender as a risk factor for polypharmacy.[38,39]  

Females have greater longevity but higher disability rates and poor health, a phenomenon 

described as the ‘male-female health-survival paradox’.[12,13]  This paradox contributes to the 

increased risk of females to be exposed to polypharmacy for more absolute years and a larger 

proportion of their life.[11]    

 

A study recently conducted among cardiovascular patients attending an Ethiopian university 

specialised outpatient clinic concluded that older age is a determinant of polypharmacy.  

Polypharmacy was found to be nearly two times more likely in the elderly, aged 65 years and 

above.[40]  The largest proportion of the study population was aged between 75 and 84 years.  
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More than 80 % of participants in each of the age groups in our study had polypharmacy 

prescriptions, no statistical significance difference was identified between the groups.  A 

Swedish study identified a dramatic increase in polypharmacy prevalence with age, reaching a 

peak prevalence of 80% in elderly aged 90 and above but found polypharmacy exposure 

likelihood to remain stable after the age of 85 years.[41]  An Italian study found a steep 

medication burden increase until age 85-90 years followed by a substantial burned decline.[42] 

   

The mean number of medications prescribed to participants in the study was 9.5.  A previous 

study in 2007 on the geriatric profile at Universitas hospital, Bloemfontein identified an 

average use of 6 medications in admitted elderly above 65 years, patients admitted to non-

internal medicine departments was also included in the study.[43]  In geriatric patients the well-

described phenomenon of hyperpolypharmacy (HPP), defined as concurrent use of 10 or more 

different medications, is linked to increased hospitalisation-, disability- and mortality risk.[44]  

Consumption of a greater quantity of different medications increase the risk for negative 

medication-related variables like drug-drug interactions, higher anticholinergic treatment 

burden, adverse reactions and lower drug regime adherence.[27] In the study prescription of 10 

medications and 11 or more medications was 12% and 41% respectively.  

 
Due to the existence of MM the geriatric population is at risk for both polypharmacy and PIM 

prescription.[17]  Polypharmacy can be further classified into “appropriate” or “inappropriate/ 

problematic” as drug quantity in isolation does not indicate if medication is clinically indicated 

and appropriate for individual patients.[6,8]  A limitation was that the study did not evaluate 

individual patient diagnosis to determine the presence of MM and polypharmacy 

appropriateness. 

PIM use in the geriatric population has been associated with adverse drug reactions, more 

hospital admissions and increased mortality.[17,18] 

 

In the elderly population PIM prevalence reached 40% in Europe and the United States.[21] In 

2004 a potentially inappropriate prescription prevalence of 30% was reported in an elderly 

population attending SA public sector primary health care facilities.[22] More recently, the 

prevalence of potentially inappropriate prescription (PIP) in elderly Nigerian and South 

African patients attending outpatient clinics of one University teaching hospital in both 

Nigeria and South Africa was 35.2% and 29.6% respectively.[23] The PIM prevalence of 

90.8% in this study is significantly higher than in these studies.  The reasons for these possible 

differences may be explored (eg study tool methods, measurement scales, confounders, 

population differences, etc). 

 

In 2016 a cross-sectional analysis from medical claims data in older South Africans found a 

PIP prevalence of 13%.[24] 

 

 A study conducted by Van Heerden et al in the South African private sector had similar 

findings to this study in that females have a higher rate of inappropriate medication prescribing 

than males.[24]   

Studies that assessed inappropriate prescribing report that the most common potentially 

inappropriate medications prescribed include amitriptyline, benzodiazepines, doxazosin, 

proton pump inhibitors, NSAIDS, digoxin, antihistamines and oestrogen. In agreement with 

these studies the most frequently prescribed PIMs in our population were proton pump 
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inhibitors, followed by amitriptyline, insulin sliding scale, promethazine, doxazosin, digoxin 

and antipsychotics.  The study conducted by van Heerden et al also showed that females were 

more likely to be exposed to proton pump inhibitors.[24] 

 

An increased risk of falling in the elderly has been linked to the use of benzodiazepines, 

antidepressants, antipsychotics, antihypertensives and diuretics.[45] In a South African study 

warfarin, angiotensin-converting enzyme inhibitors and non-steroid anti-inflammatory drugs 

independently increased ADE risk in the geriatric population.[31]. 

 

The study had limitations.  The study was conducted from evaluating copies of prescriptions 

and not from physician or patient interviews.  Data on specific diagnosis and presence of 

multimorbidity was not captured in order to aid in evaluating medication for appropriateness.  

Over the counter medications and prescriptions written by physicians other than geriatric clinic 

physicians were not included in the study.  It is possible that some participants were on more 

medication than captured.  Beers criteria application was only done for medication available 

on state sector EDL and appearing from the Beers Criteria Antiretroviral treatment does not 

form part of the Beers criteria and it is possible that may also result in potentially inappropriate 

drug-drug interactions.  Although polypharmacy was compared between males and females, 

PIMs in our population were not compared by gender. Laboratory data in renal function was 

not captured to apply to the medications in the category for which a drug dose adjustment or 

discontinuation of the treatment should be made based on the renal function. 

 

The study contributes to the knowledge of local South African polypharmacy and PIM 

prevalence data in elderly attending a tertiary geriatric clinic in a public health care setting. 

Data from future research on polypharmacy and PIM prevalence in other health care levels can 

be compared against the study data. The study can help guide physicians in safe prescribing.  

This information might assist in future to draft recommendations for safe prescribing guidelines 

in the elderly at Universitas Academic Hospital.  It will also serve as a platform to educate not 

only health professionals but also patients on the consequences of polypharmacy and PIM 

prescriptions.  It is proposed that polypharmacy and PIM prevalence at the geriatric clinic, 

Universitas Academic Hospital, be reviewed in future to determine changes in prevalence and 

evaluate as new drugs become available on EDL.   

More than 20 years ago, the yearly cost of medication misuse and polypharmacy in the United 

States was calculated to be more than $177 billion.[30]  Data on the financial burden of 

polypharmacy for South Africa is lacking.  Data from this study can be used to aid in local 

financial burden determination. 

 

CONCLUSION 

 

Limited data is available on polypharmacy and PIM prescription and use in the South African 

geriatric population attending all levels of care in private and public health settings.  In this 

study, a high prevalence of polypharmacy and PIM was found.  PIM prevalence was 
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significantly higher than studies conducted in Europe, the United States and Africa.  There is 

a need for further research amongst the geriatric population with regards to multimorbidity 

(looking specifically at frailty as well), polypharmacy and PIMs. 
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Appendix F: 2019 American Geriatrics Society (AGS) Beers Criteria57 
 

Table 1  

2019 AGS Beers Criteria for Potentially Inappropriate Medication use in Older Adults 
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Table 2 

2019 AGS for PIM Use in Older Adults Due to Drug-Disease or Drug- 

Syndrome Interactions That May Exacerbate the Disease or Syndrome 
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Table 3  

2019 AGS Beers Criteria for PIMs: Drugs To Be Used With Caution in Older Adults 
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Table 4  

2019 AGS Beers Criteria for Potentially Clinically Important Drug-Drug Interactions That Should Be 

Avoided in Older Adults 
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Table 5  

2019 AGS Beers Criteria for Medications That Should Be Avoided or Have Their Dosage 

Reduced With Varying Levels of Kidney Function in Older Adults 
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Appendix G: South African Medical Journal (SAMJ) Submission Guidelines 
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Appendix H: Turnitin Report 
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