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Therapeutic advances have undoubtedly transformed modern healthcare.  Effective 

and curative treatments are now available for many previously life-limiting and fatal 

diseases conditions such as cardiovascular disease, infectious diseases and certain 

malignancies. These advances have contributed to increased longevity worldwide, and 

a marked shift in population demographics, with a population of adults now living to 

older age in much greater numbers than ever before. However, the pharmaceutical 

advances of the last 50 years have also contributed to an increasing number of adults 

- particularly older, frailer adults - living longer with multimorbidity and associated 

polypharmacy. Multimorbidity and polypharmacy are both strongly associated with 

adverse medication effects. Previous research has examined multiple aspects of 

adverse medication outcomes, including inappropriate prescribing and interventions 

aimed at optimising problematic prescribing. However, two key components remain 

relatively under-researched: (i) prescribing cascades and (ii) the impact of medication-

related burden on patients’ lived experiences and quality of life. 

This thesis examines adverse medication outcomes in older adults living with 

multimorbidity and polypharmacy with a particular focus on prescribing cascades and 

medication-related burden. Firstly, it investigates the prevalence of prescribing 

cascades in hospitalised older adults and examines factors influencing their 

recognition by hospital physicians. Secondly, it addresses the measurement of 

medication-related burden through the evaluation and modification of a patient-

reported outcome measure designed specifically for use in older adults living with 

multimorbidity and polypharmacy. 

The thesis consists of five chapters. The first chapter is an introduction, divided into 

three sections: (i) medications; (ii) prescribing cascades; (iii) patient reported outcome 



 
 

21 

measures and medication related burden. Chapter 2 examines the prevalence of 

prescribing cascades in hospitalised older adults living with multimorbidity and 

polypharmacy. Chapter 3 investigates the facilitators and barriers to hospital 

physicians’ recognition of prescribing cascades. Chapter 4 develops the modified 

medication-related burden quality of life (MRB-QoL) tool for older adults living with 

multimorbidity and polypharmacy. A mixed-methods design is used, including 

examining the original MRB-QoL in the target population and Modified Nominal 

Group Technique (mNGT) to achieve consensus. Finally, Chapter 5 synthesises the 

finding of this thesis and suggest priorities for future research.  

This thesis is presented in the form of a Publication-based Thesis. Chapters 2 and 3 of 

this thesis have been published in peer-reviewed journals. The ‘Methods’ and 

‘Results’ sections of these chapters are presented largely as published, while the 

‘Introduction’ and ‘Discussion’ sections have been modified where necessary to 

enhance the coherence of the thesis. PDF versions of published articles are provided 

in Appendix 1. 
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1.1 Medications 

1.1.1 Evolution of pharmacotherapy and therapeutic advances 

The past century has witnessed unprecedented expansion in the development and 

availability of pharmaceutical therapies. In the mid-1970s, the British National 

Formulary (BNF), a pharmaceutical reference book containing prescribing 

information about drugs available in the United Kingdom’s National Health Service 

(NHS), listed approximately 650 medicinal products [1]. By 1981, this had increased 

to approximately 4500 products, a figure that has increased several fold with 

successive editions [2]. This proliferation of pharmaceutical products, described as 

“the pharmaceutical revolution”, has influenced the approach to treating and managing 

diseases and symptoms, reshaping not only the medical therapeutic framework but 

also society’s expectations of pharmacological solutions for all conditions [3].  

This expansion of pharmaceutical products has contributed to major improvements, 

providing prescribers and patients with an ever-broader range of treatment options. 

The discovery and steady development of anti-infective drugs revolutionised the 

treatment of previously fatal infectious diseases [4]. Cytotoxic chemotherapy and 

hormonal therapies have improved cancer survival rates [5], while disease modifying 

treatments have changed the trajectory of several chronic and neurodegenerative 

conditions such as multiple sclerosis [6], rheumatoid arthritis [7] and, most recently, 

Alzheimer’s dementia [8].  

These advances have contributed to reductions in mortality, enhanced longevity, and 

consequently accelerated population ageing. However, the rapid growth in therapeutic 

options has fostered what Busfield (2010) termed a ‘pill for every ill’ culture, creating 
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a health system where both patients and physicians turn to  prescription medicines for 

every clinical problem [3]. This has resulted in a therapeutic climate in many countries 

that promotes over-use of medication, particularly among older adults living with 

multiple long-term co-morbidities.  

1.1.2 Population ageing and multimorbidity 

Population ageing is one of the most significant demographic shifts of recent decades. 

Globally, life expectancy has risen steadily, with a major demographic shift in the 

world’s population towards old age, an unprecedented modern sociological 

phenomenon. The World Health Organisation (WHO) projects that the global number 

of people over 80 years will treble between 2020 and 2050 reaching an estimated 426 

million people, with a parallel increase in the number of people living with 

multimorbidity and polypharmacy [9].  

As people age, they are more likely to accumulate more chronic medical conditions, 

this phenomenon is referred to as multimorbidity i.e. when two or more medical 

conditions coexist [10,11]. Multimorbidity is currently the norm rather than the 

exception in older adults. Two large systematic reviews in recent years have 

demonstrated similar results. Ho et al. analysed 193 studies and found that the 

prevalence of multimorbidity in people aged over 74 years was 67% compared to 47% 

in those aged 60-74 years and 28% in those aged under 60 years [12]. A systematic 

review by Hai Nguyen et al. found that more than 50% of adults aged over 65 years 

have multimorbidity [13]. 

Multimorbidity is associated with poorer functional status, increased mortality, 

reduced quality of life and increased healthcare utilisation [11,14–16]. Within the 

context of expanding therapeutic options, multimorbidity is also associated with  
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polypharmacy and increasingly complex medication regimens, which puts challenges 

on healthcare systems that were largely designed around the management of single 

diseases [17].  

1.1.3 Organisation of modern healthcare 

Modern health systems are predominantly organised according to an individual 

disease framework. Clinical guidelines, quality standards, and professional training 

remain largely single-disease specific, with each chronic condition typically linked to 

its own specialty clinic, management guideline, and recommended pharmacological 

regimen. Adherence to these evidence-based management guidelines in common 

conditions such as hypertension, COPD and coronary artery disease has been shown 

to improve clinical outcomes in those individual conditions [18–20]. However, this 

framework is poorly suited to the complexity of multimorbidity and interlinked 

pathophysiological processes in older adults. Healthcare professionals are encouraged 

to optimise each individual co-morbidity but in doing so often fail to recognise the 

cumulative impact of multimorbidity on older patients’ overall health and treatment 

burden [21]. Consequently, application of multiple single-disease treatment guidelines 

to individual patients can result in multiple prescriptions, some of which may be 

ineffective, costly, contradictory and harmful [22].  

Fragmentation of care further compounds these challenges. Older patients with 

multimorbidity frequently attend several specialists, each contributing additional 

treatments with poorly established communication and coordination structures [23]. 

Schoen et al. reported on patient care in six countries and found that patients who 

attended four or more prescribing doctors were significantly more likely to experience 

serious medication errors than those who attended fewer doctors [23].   
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Together, the limitations of the individual disease framework and fragmented care 

structures create conditions in which prescribing becomes increasingly complex, 

particularly for older adults living with multimorbidity. 

1.1.4 Evidence-based pharmacotherapy  

These challenges are further compounded by the limitations of evidence-based 

pharmacotherapy that is individual-disease focused rather than individual-patient 

focused. Most clinical guidelines are derived from clinical trials, that commonly 

exclude older multimorbid people [24]. Researchers seek to isolate the effect of a new 

treatment on a single disease, and therefore the presence of co-morbidities and 

heterogeneity in health status risks disrupting the statistical power of the study [25]. 

The WHO, has identified seven groups of patients who are at highest risk of ADRs, 

many of whom are those most often excluded from trials, see Table 1.1 [26]. 

Consequently, many treatment guidelines, validated in homogenous trial populations, 

may be problematic when applied to patients with a wide variety of comorbidities and 

an even wider diversity of symptom constellations commonly encountered in clinical 

practice [25,27,28].  

Other contributing factors include faulty clinical trial methodology [29,30], exclusion 

of older (‘real-world’) patients [24], ambiguity in aspects of trial design [30,31], 

publication bias [31], translation challenges from population-based results to 

individual patients, and bridging the gap between statistical significance and clinical 

relevance [32]. Collectively, these factors combined with pharmaceutical advances, 

increasing multimorbidity, and healthcare organisation are inextricably linked to the 

development of polypharmacy, problematic prescribing and increasing medication 

burden in older adults. 
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Table 1.1: Patients at risk from medication-related harm [26]. 

Group No. Patients at risk from medication-related harm 

1 Residents in a care home setting 

2 Patients on high-risk medications (e.g. anticoagulants, 

immunosuppressive agents) 

3 Patients with hyperpolypharmacy (≥10 daily medications) 

4 Patients with multimorbidity  

5 Patients with measurable frailty 

6 Patients with dementia 

7 Patients receiving palliative care  

 

1.1.5 Polypharmacy: Definition, prevalence and determinants 

Polypharmacy is most commonly defined as the concurrent and continuous use of five 

or more different medications [33]. Using data from over 32,000 participants aged ≥65 

years across 17 European countries, Midão et al. reported that almost one third 

(32.1%) of older adults in Europe take 5 or more daily medications [34]. In the US, 

Charlesworth et al. found a threefold increase in polypharmacy prevalence among 

adults aged ≥65 years between 1988 and 2010, rising to 39% [35]. Trends are similar 

in Asian countries, where a recent study reported a prevalence of 38.8%  and 46.6% 

in older adults in Taiwan and South Korea respectively [36]. Other studies have 

reported varying levels of polypharmacy, ranging from 2.6% to 86.6%. This variation 

reflects heterogeneity in the definitions of polypharmacy used and the settings, for 

example, some studies include over-the-counter medications and non-regular 

medication when assessing whether a patient has polypharmacy.  
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Polypharmacy is not exclusive to older individuals, many younger individuals with 

multimorbidity also experience polypharmacy. However, older people are most 

vulnerable to polypharmacy and medication-related harm arising as a result of age-

associated physiological changes that commonly alter their pharmacokinetic and 

pharmacodynamic response to drug therapies compared to younger people; these age-

related changes are summarized in Table 1.2 [37]. Polypharmacy, in turn, is the 

principal risk factor for inappropriate prescribing in older people [38]. This 

phenomenon is more evident in older women, due to intrinsic differences in drug 

pharmacodynamics and pharmacokinetics compared to older men [37,39–41]. These 

differences included lower lean body mass, which can result in a higher concentration 

of lipophilic drugs such as diazepam [40]. In addition, sex-based differences in hepatic 

metabolism have been described, such that clearance of temazepam and paracetamol 

is greater in men, and clearance of erythromycin and verapamil is greater in women 

[41]. Moreover, beyond the age of 75 years, women outnumber men by approximately 

2:1 in most developed countries, a survival difference that becomes more accentuated 

the older the age cohort [42].  
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Table 1.2: Age-associated pharmacokinetic and pharmacodynamic changes [37]. 

Pharmacokinetic changes 

 Physiological changes Impact on 

medication 

Drug examples 

Absorption Slight reduction in 

gastric acid secretion 

Reduced absorption 

*rarely clinically 

significant 

Calcium 

Iron supplements 

Distribution ¯lean body mass 

¯ total body water 

Relative ­ total body fat 

¯Total body albumin 

­ Permeability of blood              

brain barrier 

­ plasma 

concentration of 

hydrophilic drugs 

 

Prolonged drug effect 

of lipophilic drugs 

 

Digoxin 

Lithium 

 

Benzodiazepines 

Morphine 

Metabolism Liver  

¯mass 

¯perfusion 

¯first pass metabolism 

¯ hepatic enzyme 

activity (variable) 

­ systemic 

bioavailability 

 

­plasma drug 

concentration 

Antihypertensives 

Antianginals 

 

Warfarin 

Opiates 

Statins 

Excretion Kidney 

¯mass 

¯ perfusion 

¯glomerular filtration 

rate 

Drug accumulation 

and toxicity 

 

Metformin  

Bisphosphonates 

Colchicine 

NSAIDs 

Pharmacodynamic changes 

Changes in: 

• receptor activity, density and 

affinity  

• membrane environment or 

binding 

Increased effect Warfarin 

Neuroleptics 

Benzodiazepines 

Anticholinergics 

Decreased effect Propranolol 

Furosemide 

Scopolamine 

Isoprenaline 

Abbreviation: NSAIDS: Non-steroidal anti-inflammatory drugs. 



 
 

30 

1.1.6 Problematic polypharmacy & inappropriate prescribing 

Polypharmacy is not inherently problematic. When drugs have a clear clinical 

indication and are regularly reviewed, the prescription of  five or more medications 

for  individuals with multimorbidity may be entirely appropriate to manage their 

chronic health conditions [33]. However, as the number of prescribed medications 

increases, there is a proportional increase in the risk of patients experiencing 

medication-related harm because of problematic polypharmacy [38,43]. Problematic 

polypharmacy encompasses a wide range of phenomena, including: inappropriately 

prescribed or omitted medications, avoidable drug-drug interactions or drug-disease 

interactions, inappropriate prescribing cascades, and a failure to align the goals of 

treatment with the individual’s goals of care [38,44–46]. Inappropriate prescribing, as 

defined by the most widely published criteria, has been shown to be highly prevalent 

in older people across various clinical settings, see Table 1.3.  

Table 1.3: Prevalence of potentially inappropriate medications in independent living 

older people, older people in hospital and older people living in the long-term nursing 

home setting. 

Criteria Community-

dwelling adults 

Hospitalised 

patients 

Nursing Home 

residents 

STOPP 

Version 2 

66.8% [47] 68.5%-86.1% 

[48,49] 

66%-85% [50,51] 

Beers criteria 

2015 

54% [47] 21.6%- 71% 

[52,53,48] 

51.5%-96% [54,55] 

Abbreviation: STOPP: Screening Tool of Older Persons' Prescriptions. 
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1.1.7 Consequences of problematic polypharmacy 

Problematic polypharmacy is associated with a range of adverse consequences for 

individual patients including increased risk of adverse drug reactions (ADR), 

increased risk of hospitalization, reduced health-related quality of life (QoL) and 

ultimately, increased mortality [38,43–45,56,57]. A UK prospective, observational 

study reviewed all patients admitted via the medical assessment unit over a one-month 

period [57]. The authors reported that ADRs were the main reason for, or a 

contributing factor in, 18.4% of hospital admissions, and that those patients admitted 

with an ADR were older, had more co-morbidities and were more likely to have 

polypharmacy than patients admitted for reasons other than ADRs [57]. Similar results 

were demonstrated by Cosgrave et al in a recent systematic review. Falls, delirium and 

bleeding were the most frequent drug-related problems requiring hospital admission 

[58]. 

Several studies have also demonstrated a significant association between 

polypharmacy and mortality. A systematic review and meta-analysis by Leelakanok 

et al. identified a dose-response relationship, with increasing numbers of medications 

being significantly associated with increased mortality (P<0.05) [43].  

Additionally, problematic polypharmacy also places a considerable economic burden 

on healthcare systems through increased drug expenditure and expenses related to 

treating medication-induced harm. Research conducted by the Intercontinental 

Medical Statistics (IMS) Institute for Healthcare Informatics, entitled ‘Advancing the 

Responsible Use of Medicines: Applying Levers for Change’ reported that 

approximately 4% of the world’s avoidable healthcare expenditure can be attributed 

to mismanaged or suboptimal prescribing [59].  A Canadian study by Morgan et al. 
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reported that the use of potentially inappropriate medications (PIMs) can increase the 

annual per-patient costs of care by approximately $2000, resulting in an estimated 

$419 million in avoidable excess national healthcare cost [60]. Similarly, a Japanese 

study by Akazawa et al. reported a significant financial impact from PIM prescribing, 

with older adults prescribed PIMs incurring 33% higher average medical costs than 

those not exposed to PIMs [61]. In the UK, it is estimated that the NHS spends 

approximately £2.21 billion annually as a result of ADR-related hospital admissions, 

most of which occur in multimorbid older people on long-term polypharmacy [57].  

Medication-related harm also has a significant impact on prescribers [62].  

Psychological distress, reduced professional confidence, and burnout are commonly 

reported when prescribers are involved in cases of serious iatrogenic harm [63]. 

Despite adverse events experienced by their patients, doctors often hide their mistakes 

from their colleagues and their patients due to feelings of guilt and shame, fear of 

criticism or legal action, leading to missed opportunities to strengthen the safety 

climate within a healthcare environment [64].  

1.1.8 Recognition and prevalence of problematic polypharmacy  

Multiple tools have been developed to help prescribers identify potentially 

inappropriate prescribing. Explicit screening tools such as STOPP/START criteria 

[65], STOPPFrail criteria [66], Beers criteria [67], and EURO-FORTA criteria [68] 

provide clearly defined statements that highlight instances of potentially inappropriate 

prescribing in specific clinical circumstances. Through such explicit criteria, the 

prescriber is alerted to inappropriate medication use. These tools have been deployed 

to investigate the prevalence of inappropriate polypharmacy in multiple settings 

worldwide, including acute hospital, community settings and in long term residential 
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care settings. In a large, representative sample of community dwelling adults in Spain, 

Blanco-Reina investigated the prevalence of PIMs using STOPP/START version 2 

criteria and Beers 2015 criteria and found that 66.8% and 54% of participants, 

respectively, were prescribed at least one PIM [47]. However, most explicit criteria 

focus on inappropriate prescribing and do not systematically capture other problematic 

prescribing phenomena such as inappropriate drug dosage and prescribing cascades. 

Implicit approaches have also been identified as means for assessing medication 

appropriateness. These include the Medication Appropriateness Index, the SMART 

tool, and the 10-Step Discontinuation Guide [69–71]. The user must apply clinical 

judgement, contextual information, and enquire about patient preferences when 

evaluating medication appropriateness. Due to these variances, there is limited 

research investigating these tools in large-scale settings. 

1.1.9 The WHO Global Patient Safety Challenge ‘Medication without Harm’ 

Given the scale of the clinical, economic and professional consequences associated 

with problematic polypharmacy, safer prescribing has become a major international 

patient safety priority. Recognising this, the WHO launched the third WHO patient 

safety challenge, ‘Medication without Harm’, in 2017 [72]. Through this initiative, the 

WHO strove to raise awareness about the importance of medication safety and to seek 

new and specific commitment from global leaders in healthcare to make policy 

changes to support safer medication practices. The specified target was to reduce 

severe and avoidable harm from medication by 50% within five years. The WHO 

challenge aimed to improve medication safety at each stage of the medication process, 

from prescribing, to dispensing, to administering, to monitoring and utilisation of drug 

therapy. It specifically targeted three contexts where patients face a particularly high 
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risk of experiencing medication related harm. These contexts were to be the basis for 

change implementation and included high risk situations, polypharmacy and 

transitions of care. High risk situations encompass scenarios which pose a significant 

risk of medication-related harm to patients, such as the use of higher-risk medications 

like insulin and warfarin, and interruptions during critical processes such as 

prescribing and administration of medication. Transitions of care from community to 

hospital and later from hospital to home are also commonly associated with 

unintentional medication discrepancies that can be potentially harmful [73]. Older 

individuals with multimorbidity frequently encounter all three contexts (high risk 

situations, polypharmacy and transitions of care) simultaneously, compounding the 

risk of adverse drug events (ADEs) in this cohort.  

The challenges of optimising medications in the heterogenous population of 

multimorbid older adults are demonstrated by the fact that over five years since this 

ambitious WHO goal was set, there still is no published evidence to indicate that the 

initiative has significantly reduced medication-related harm, as expressly intended by 

the WHO. To emphasize the persistent necessity of achieving this goal, the WHO 

Safety Action Plan 2021-2030 prioritizes the ‘Medication without Harm’ challenge 

(3.2).  The WHO Safety Action Plan outlines key actions for governments, healthcare 

stakeholders and the WHO secretariat, including establishing expert groups and 

leadership teams, appointing medication officers/ teams in healthcare, promoting 

patient involvement and medication literacy, recognizing and reporting ADRs, and 

monitoring of progress.  
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1.2  Prescribing Cascades 

1.2.1 Overview and definition 

Prescribing cascades, a component of problematic prescribing, were first described 

over 30 years ago by Rochon and Gurwitz.  They defined prescribing cascades as 

occurring when an ADR to an initial drug (index drug) is misinterpreted as a new 

medical condition, resulting in the inappropriate prescription on an additional 

medication (so-called marker drug) to treat the drug-induced symptom rather than 

discontinuing or adjusting the causative drug [74]. This original conceptualisation 

emphasised misinterpretation, misdiagnosis and subsequent use of inappropriate 

therapeutic treatments, effectively framing prescribing cascades as avoidable 

medication errors.  

Since then, there has been significant variability in how prescribing cascades have 

been described in the literature [75,76]. It is now generally recognised that prescribing 

a second medication to effectively manage the side-effect of a previously prescribed 

drug may be intentional and clinically appropriate, particularly where the benefit of 

continuing the index drugs outweighs the potential harm. Reflecting this 

heterogeneity, a recent scoping review proposed a more encompassing definition: a 

prescribing cascade is where at least one drug is prescribed to manage at least one side 

effect of at least one other drug [75]. A schematic overview of how prescribing 

cascades develop is presented in Figure 1.1. 
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Figure 1.1: Schematic overview of how prescribing cascades develop. 

1.2.2 Classifications of prescribing Cascades 

As well as multiple definitions, several cascade classification systems have also been 

proposed, capturing different dimensions of prescriber decision-making, attribution of 

symptoms, and clinical reasoning [75]. These classifications include: 

• appropriate vs. inappropriate 

• intentional vs. unintentional 

• recognised vs. unrecognised 

• prophylactic vs. therapeutic. 

Appropriate prescribing cascades occur when a new medication is prescribed to 

manage a well-recognized drug side-effect, with the benefits of initiation outweighing 

the risk, such as laxatives to counteract the common and predictable problem of 

constipation arising from opioid treatment [77].  

In contrast, inappropriate prescribing cascades occur when drug side-effects are 

misdiagnosed as new conditions, leading to the inappropriate prescription of an 

unnecessary or potentially dangerous secondary medications to treat the misdiagnosed 

new condition or symptom, thereby increasing the risk of medication-related harm 

[77,78]. One well-known example is the prescription of diuretics to treat lower limb 

oedema arising as a side-effect from prior treatment with dihydropyridine calcium 
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channel blockers (CCB). In this case oedema is misdiagnosed as a sign of heart failure 

rather than as a side-effect of the CCB.  

The intentional/ unintentional classification reflects whether the prescription of the 

marker drug was deliberate to manage a known ADR or side-effect, whereas 

recognised/ unrecognised refers to whether a prescribing cascade is identified or not 

by the healthcare professional. Prophylactic cascades involve prescribing medication 

to prevent an anticipated side-effect, such as co-prescribing proton pump inhibitors 

with NSAIDs. Therapeutic cascades involve treating an already manifest adverse 

effect of an initial drug, such as introduction of bisphosphonates in patients who 

develop corticosteroid-related osteoporosis where there is an ongoing indication for 

systemic corticosteroid therapy. 

Furthermore, sequential prescribing cascades have also been described, in which a 

marker drug in turn causes a side-effect or ADR triggering the prescription of another 

medication, for example, CCB-associated peripheral oedema prompting the 

prescription of a diuretic, which later leads to the prescription of a medication for over-

active bladder. 

1.2.3 How prescribing cascades are determined  

Much of the published research has concentrated on identifying, validating and 

reporting various prescribing cascades. Numerous examples of prescribing cascades 

have been reported in the literature through case reports, case series, case-control 

studies, cross-sectional studies and original research [79,80]. The likelihood that a 

concurrent drug pair represents a prescribing cascade may be investigated through so-

called prescription sequence symmetry analysis (PSSA) methodology [79,81,82]. In 

essence, PSSA compares the number of patients prescribed the index drug before 



 
 

38 

introduction of the marker drug, to those who were prescribed the marker drug before 

the index drug (so-called crude sequence ratio). PSSA may be affected by prescribing 

trends such that many studies also report an adjusted sequence ratio, which is the crude 

sequence ratio divided by the null-effect sequence ratio. The null-effect sequence ratio 

represents the expected sequence ratio in the absence of a causal association and 

reflects underlying prescribing trends. 

Although PSSA is an effective and validated method of establishing whether a drug 

pair constitutes a potential prescribing cascade, it cannot determine the actual clinical 

relevance of a suspected inappropriate prescribing cascade, nor can it establish clear 

causality [81]. Additionally, certain PSSA studies are hypothesis-free studies 

screening large datasets, generating potential prescribing cascades even where 

ADR/side-effect evidence is weak. This is demonstrated by examples such as direct 

oral anticoagulants (DOACs) leading to antidepressant prescribing, despite depression 

not being a recognised side-effect of DOACs in the Summary of Product 

Characteristics (SmPC) [83]. The key point here is that PSSA may identify potential 

prescribing cascades but for such potential cascades to be relevant to prescribing 

practice, they should also be clinically plausible. Savage et al, in large cohort study, 

used administrative prescription data to evaluate the CCB-diuretic prescribing cascade 

[84]. New CCB users were monitored for subsequent initiation of diuretics. While this 

method allowed for the examination of a large data set, it was limited by its inability 

to prove a cause-and-effect relationship between the two drugs. These varying 

approaches have generated many potential cascades in the literature, prompting the 

creation of formal prescribing cascade lists to help clinicians identify and prioritise 

clinically relevant examples. 
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1.2.4 Explicit lists of Prescribing Cascades 

One such list was developed through a systematic review by Doherty et al. (Table 2.5) 

[79]. This study, which examined 101 published studies, was designed to identify 

published prescribing cascades in community-dwelling adults aged 18 years and older. 

From their systematic analysis of the literature, the authors generated a list of the 25 

most identified prescribing cascades in community dwelling adults. However, given 

that most prescribing cascades were identified by studies that utilised PSSA 

methodology, including those where the ADR evidence is limited, this list may be of 

limited clinical utility. Several of the prescribing cascades listed are of questionable 

validity and clinical relevance such as: lower urinary tract symptoms arising from 

statins leading to drugs for urinary frequency/incontinence, and; depression arising 

from direct oral anticoagulants (DOACs) leading to antidepressant drug prescription. 

These examples highlight the limitations of relying heavily on statistical methods such 

as PSSA to define cascades without clinical data, expert endorsement and clinical 

plausibility to validate proposed prescribing cascades. Nevertheless, a recent follow-

up study evaluating the strength of the evidence supporting the prescribing cascades 

identified by Doherty et al. found that 84% of these prescribing cascades were 

supported by moderate evidence i.e. single high-quality study or strong evidence i.e. 

multiple high-quality studies [85].  

Another prescribing cascades list has also been created through formal consensus 

methods. The iKASKADE consortium published a consensus list (called 

“ThinkCascades”) of nine clinically relevant prescribing cascades validated by the 

Delphi consensus method involving international experts in geriatric pharmacotherapy 

(Table 2.4) [86]. Although there is some overlap with the Doherty list, the 
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ThinkCascade is of greater utility to healthcare providers as each prescribing cascade 

listed has undergone explicit expert panel Delphi validation. Nonetheless, given that 

only nine prescribing cascades met consensus criteria, this list very likely 

underrepresents the true number of clinically relevant prescribing cascades. 

1.2.5 Clinical Relevance of Prescribing Cascades 

Prescribing cascades, in particular those classified as inappropriate, are clinically 

important as they represent an avoidable component of problematic prescribing and 

are associated with increased risk of hospitalisation, drug-related harm, functional 

decline and mortality [87,88]. Inappropriate prescribing of cascades may result in 

prolonged symptom burden arising from ADEs, avoidable treatment escalation, and 

further inappropriate use of medications [87,89,90]. Additionally, prescribing 

cascades can place considerable psychological and practical burden to patients and 

caregivers, as well as unnecessary cost burden [88,91,92]. 

Older adults are particularly vulnerable to inappropriate prescribing cascades due to 

multimorbidity and associated polypharmacy, both of which increase the risk of 

inappropriate prescribing [17,38]. The cumulative effect of multiple medications also 

increases the risk of ADEs which can result in the prescription of additional 

medications to manage these ADEs, thus initiating a prescribing cascade [93,94]. Age-

related physiological change and altered pharmacokinetics/pharmacodynamics further 

heighten susceptibility to ADEs. Preventing, recognising and resolving prescribing 

cascades is therefore an essential element for improving medication safety, quality of 

care and patient outcomes. 
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1.2.6 Recognition of prescribing cascades 

Recognition of prescribing cascades in older adults is particularly challenging as 

ADEs often present with non-specific symptoms such as confusion, dizziness, or 

malaise [87,95,96]. These symptoms can be misattributed to known concurrent 

comorbidities, natural disease progression or misdiagnosed as new conditions, 

potentially perpetuating ADEs and resulting in further inappropriate prescribing.  

In addition to diagnostic uncertainty, fragmentation of care further compounds the 

challenge of recognising prescribing cascades. In a healthcare system organised 

around single-disease management, specialist physicians might overlook prescribing 

cascades originating outside their specialty. Even when identified, physicians may be 

reluctant to deprescribe medications initiated by other physicians [97] or lack 

sufficient knowledge and experience to make confident decisions. For example, 

routine medication reviews rarely capture initiation dates, hindering any effort to 

establish the temporal relationship between medications and symptoms [92]. 

Awareness of prescribing cascades among both physicians and patients appears 

limited [92,98]. Multiple studies report that many primary care physicians are 

unfamiliar with the term and may struggle to recognise specific cascades in practice, 

while patients can have difficulty understanding the concept even when explained to 

them [92,99,100]. Although several tools have been developed to support cascade 

recognition [86,89], healthcare professionals continue to report uncertainty regarding 

identification and management of cascades [98,99]. Notably, no study to date has 

examined recognition among hospital physicians, despite their central role in 

medication assessment during acute illness and at points of care transition. 
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Prescribing cascades can be prevented by early recognition of the ADR and can be 

reversed by either dose reduction, discontinuing the index medication, or switching to 

safer alternatives. McCarthy et al. proposed three considerations for clinicians: (i) 

determining the optimal management of the ADE; (ii) evaluating whether the 

therapeutic benefit of adding a medication outweighs the harm; and (iii) ensuring 

ongoing assessment [78]. Piggott et al. suggested using a process map for improving 

cascade detection as well as simply asking the question “Could my patient’s new 

symptom be caused by a drug they are taking rather than a new medical condition?” 

[89]. However, in older patients with multimorbidity and complex polypharmacy, 

clinicians describe that even when a prescribing cascade is identified, the subsequent 

decision-making around medication adjustment can become highly challenging [99]. 

Due to the clinical ambiguity and delicate risk/benefit balance involved in such cases, 

classifying a prescribing cascade as appropriate or inappropriate has previously been 

described as ‘unfeasible’ [99]. As a result, the dynamic and complex nature of 

prescribing cascades makes them relatively difficult to detect and challenging to 

classify. This diagnostic uncertainty in combination with limited awareness and 

methodological challenges contribute to the paucity of real-world prescribing cascade 

prevalence data. 

1.2.7 Prevalence of prescribing cascades 

Despite being described for over 30 years, the prevalence of prescribing cascades 

remains unclear. Inconsistent terminology and challenges in detection have resulted in 

minimal population-level data compared to other aspects of problematic prescribing. 

Although multiple drug pairs have been described as potential prescribing cascades, 

only a small subset have been examined in terms of prevalence and incidence (Table 
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1.4).  No published study has evaluated the overall prevalence of prescribing cascades 

using a comprehensive list or applied a standardised identification approach. 
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Table 1.4: Prevalence and incidence of specific sample prescribing cascades. 

Study and setting  Population Key findings 

Calcium channel blocker → diuretic 

Retrospective cohort 
[84] 

≥66 years 
>40,000 adults newly 
dispensed a CCB 

3.5% initiated a loop or thiazide 
diuretic within 12 months after 
starting a CCB, after excluding 
heart failure and renal causes. 

Cross-sectional 
observational study[101] 

≥18 years 
47.5 million patient 
visits 

Potential CCB–loop diuretic 
cascade present in 4.6% - 11.8% 
of visits depending on definition 
used. 

Retrospective cross-
sectional analysis [102] 
 

Adults ≥55 years 
5.5 million CCB users 

3.4% of CCB users started a loop 
diuretic after exclusions for heart 
failure/chronic kidney 
disease/cirrhosis. 

Antipsychotic → Parkinson’s Medication 

Retrospective Cohort 
Study [103] 

Adults ≥50 years with 
Alzheimer’s disease 
>4,500 patients 

0.8% incidence of a potential 
cascade 

Cross-sectional study  
[104] 

Adults >65 years.       
11.5 million  

0.2% were prescribed an 
antipsychotic and Parkinson’s 
medication concurrently 

NSAID → Proton Pump Inhibitor  

Retrospective Cohort 
Study [105] 

Adults ≥40 years  
>16,000 community-
dwelling adults 

40% chronic NSAID users are co-
prescribed PPIs. 

Cholinesterase Inhibitor →Anticholinergic (for urinary symptoms)  

Retrospective Cohort 
Study [106] 

≥65 years 
>117,000 patients with 
dementia 

The prescribing cascade was 
identified in 0.2% of this cohort.  

Retrospective cross-
sectional observational 
study [107] 

≥65 years 
>37,000 nursing home 
residents with dementia 

15% co-prescribed cholinesterase 
inhibitor and anticholinergic. 

Abbreviations: CCB: Calcium channel blockers; NSAID: non-steroidal anti-inflammatory 
drug; PPI: proton pump inhibitor. 
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1.3 Patient Reported Outcomes and Medication related burden 

1.3.1 What are PROMs and why are they important 

Despite extensive research on medication-related harm, comparatively little attention 

has been directed to patient-reported outcomes, specifically the impact of medication 

burden on QoL [108,109]. Patient-reported outcome measures (PROMs) are 

standardised instruments, most often questionnaires, that capture patients’ perceptions 

of their symptoms, functioning, health status, and quality of life, as well as more 

specific dimensions such as the impact of a condition and its treatment on wellbeing 

[110,111]. PROMS were initially developed for research to ensure that the patient 

perspective was incorporated into evaluations of treatment effectiveness, cost-

effectiveness and equity of care [112]. Over time, their application has broadened such 

that PROMs are now also recognised as tools that can enhance healthcare quality and 

support system-level quality improvement and policy initiatives [113]. 

Modern healthcare is predominately shaped by evidence-based medicine, with clinical 

practice guided by research-derived guidelines, population-level data and expert 

consensus. Although, evidence-based medicine is essential for delivering high-quality, 

safe and effective care, this approach may inadvertently overshadow the other central 

paradigm of contemporary healthcare i.e. patient-centred care [25]. Integrating 

PROMs into trial design and routine clinical care provides a mechanism for ensuring 

that the patient perspective is at the centre of care delivery by measuring humanistic 

outcomes and effectively bridging the gap between evidence-based medicine and 

patient-centred care (Figure 1.2). Without PROMs, outcomes risk remaining 

predominantly clinician-centred, shaped by professional interpretation rather than the 

lived realities of those receiving treatment. 
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When used in clinical practice, PROMs can help healthcare professionals (HCPs) 

identify patient concerns, guide clinical decision-making about treatment and to 

encourage greater patient engagement in their own care [114]. This is particularly 

relevant within the time-constrained physician–patient consultation, where competing 

demands can limit the time available for discussion and influence what is raised or 

omitted between the physician, the patient and, often, their carer [115]. Integrating 

PROMs into these encounters offers a structured means through which patients’ 

concerns can be communicated more effectively. Across long-term conditions, 

systematic reviews show that incorporating PROMs into consultations typically 

prompts greater discussion of symptoms and facilitates clinicians’ recognition of 

patients’ lived experiences and quality of life [116,117].  

 

 

Figure 1.2:  Schematic depiction of patient-reported outcome measures bridging the 

gap [25]. 
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1.3.2 Patients-reported experiences and medication related burden 

PROMs provide a structured means of capturing the entire spectrum of perspectives, 

burdens and non-objective outcomes that patients associate with their medication. 

These lived experiences arise from the biomedical, psychological, social, functional 

and economic impact of medications [109,118,119]. They may be positive or negative 

and can influence beliefs about medicines, influence compliance with medications and 

impact health outcomes and quality of life.  

A core burden related to medication arises from the practical challenges patients face 

in managing their routine medication regimes [120,121]. This includes tasks such as 

scheduling, organising and administering medications [122,123]. Older adults 

describe the need to educate themselves and to seek assistance from HCPs, such as 

community pharmacists, to provide dispensed medications in various daily pill 

organisers [121–123]. Medication administration can also be burdensome, with 

difficulties related to swallowing, taste, dosing frequency or managing particular 

formulations [122]. For some people, these tasks and routines can be readily 

incorporated into daily life; for others, they are interruptive, time-consuming and 

burdensome [121,123]. Many older, frailer patients rely on family or carers for 

assistance, particularly when the medication regimes become increasing complex in 

the setting of increasing multimorbidity-driven polypharmacy [123,124].  

ADEs and medication side-effects further contribute to medication-related burden 

[121,122]. Beyond the physical objective effects, certain medications can cause 

psychological distress, such as fear relating to prescription recurrence and change in 

beliefs relating to medication efficacy [122,125,126]. Anxiety can arise from 

embarrassment due to the physical effects of medications such as diuretics, as well as 
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other specific medication effects such as impact on sexual wellbeing and cognitive 

function [126]. Even when patients do not experience the physical side-effects of 

medications, they often report other psychological effects such as reduced confidence, 

and loss of lifestyle control if they have observed medication-induced changes in 

others and fear their occurrence in themselves [127]. Cumulatively, this can erode trust 

in pharmacotherapy and affect medication adherence, leading patients to reduce doses, 

skip medications or stop treatment altogether [121]. 

As well as anxiety related to actual or potential ADEs, medication can also have other 

significant social implications. Treatment regimens can interfere with social routines, 

travel, holidays or the ability to leave home, sometimes leading to social withdrawal 

and isolation [128]. Concerns about stigma or being perceived as frail or dependent 

may further shape how patients manage medicines in social contexts [128]. 

Conversely, strong social support—from family, friends or community networks—

can promote adherence and reduce perceived burden by providing practical and 

emotional assistance [123,124]. 

System-level factors can further impact patients’ quality of life. Fragmented 

healthcare, attending multiple HCPs, irregular follow-up appointments and poor 

communication structures can all contribute to the burden of medications [119].  

Additionally, patients face the logistical challenges such as organising transport to and 

from clinic appointments, long waiting times for appointments and undergoing regular 

monitoring [129,130]. Depending on the healthcare system in question, the financial 

cost of medications and associated care can further impact quality of life [129,130].  

Collectively, these experiences highlight the multidimensional nature of medication-

related burden and the extent to which medicines can affect functional, social, physical 



 
 

49 

and psychological quality of life and wellbeing. When clinicians better understand 

patients’ lived experiences with medications, this could enable them to optimise 

treatment plans, address adherence concerns, and improve patient outcomes [25,114]. 

A therapeutic relationship that is not informed by patients’ experience of their 

medication burden can lead to patients struggling to self-manage their medications 

potentially leading to unsafe and harmful medication use. Recognising patients’ 

experiences of medication is essential for fostering good therapeutic relationships, 

improving treatment quality and patient outcomes [109]. PROMs provide a structured 

means of eliciting these non-objective, patient-centred experiences, many of which are 

difficult to capture through traditional clinical measures. 

1.3.3 PROMs used to assess pharmacotherapy interventions 

Studies that have used patient-reported outcomes to measure the impact of  

pharmacotherapy interventions, have frequently been statistically underpowered, and 

have relied on tools that lack specificity for medication-related burden [97,109,131]. 

Traditional QoL assessment instruments often fail to detect QoL improvements 

following medication optimisation interventions, possibly because they do not 

measure domains (factors) specifically related to medication-related burden 

[108,109,132]. This results in inconclusive outcomes and missed opportunities to 

capture meaningful improvements in patients’ lived experiences as they pertain to 

long-term medication burden [132]. Widely used QoL measures such as Medical 

Outcomes Short Form- 36 (SF-36) and (EuroQol 5-Dimension 5- Level 

Questionnaire) EQ-5D-5L capture related but distinct constructs and are not sensitive 

to medication burden [133,134]. Other tools, such as the Medication-Related QoL-

Life Scale version 1 (MR-QoL-LS v1), are considered unsuitable for measuring 
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medication-related QoL in older adults [108,135]. The Multimorbidity Treatment 

Burden Questionnaire (MTBQ) measures treatment burden, with the focus on the 

workload imposed by managing multiple chronic conditions—including 

appointments, monitoring and lifestyle demands—rather than the specific physical, 

psychological and social impacts of medications [136]. The Medication-Related 

Burden-Quality of Life (MRB-QoL) was the first validated PROM specifically 

designed to measure the impact of medication-related burden on functioning and well-

being from the patients’ perspective [137]. Developed through a multi-phase process, 

the MRB-QoL underwent psychometric and construct validation resulting in a 31-item 

scale organised into five subscales: Routine and Regimen Complexity (11 items), 

Psychological Burden (6 items), Functional and Role Limitation (7 items), 

Therapeutic Relationship (3 items), and Social Burden (4 items). It demonstrated good 

internal consistency and reliability and has been translated and culturally adapted for 

Arabic populations [137,138]. The PolyPrime pilot randomised controlled trial in 

Ireland showed that it can be used to reliably measure medication-related burden QoL 

in older adults with polypharmacy [139]. Nonetheless, the MRB-QoL tool has 

important limitations that restrict its use in older adults. The original validation study 

included individuals aged ³18 years, who were community dwelling, computer literate 

and taking ³3 prescription medications for at least one chronic medical condition 

[137]. The average age was 64 years and the median number of comorbidities was 

three. Older, frailer adults with multimorbidity and polypharmacy were 

underrepresented despite being the cohort most likely impacted by medication-related 

burden. Additionally, practical challenges such as its length, relative complexity, and 

relevance of certain items make it less applicable in older, frailer populations, with 

higher levels of multimorbidity. The PolyPrime study further highlighted some of 
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these challenges, reporting higher rates of missing data for the MRB-QoL compared 

to the EQ-5D-5L, possibly related to higher respondent burden [139]. An overview of 

the more commonly used PROMs, designed to measure the impact of medications on 

quality of life, are displayed in Table 1.5 below.
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Table 1.5: Comparison of patient reported outcome measures relevant to medication-related burden. 

Instrument No. of 

items 

Target population What it measures Limitations 

EuroQol 5-Dimension 

5- Level 

Questionnaire (EQ-

5D-5L) [134] 

5 items 

and 

visual 

analogue. 

scale 

Adults ≥ 18 years Generic health-related quality of life 

across 5 domains, mobility; self-care; 

usual activities; pain/discomfort; 

anxiety/depression. 

Ceiling effects; lacks sensitivity to 

medication-related problems; limited 

psychosocial detail. 

Medication- related - 

quality of life 

(MRQOL) [135] 

14 items Adults ≥ 18 years, 

taking ≥ 5 

medications 

Overall effect of polypharmacy on QoL 

across 3 domains, role limitations due to 

medication; self-control; vitality. 

Considered unsuitable for measuring 

medication-related QoL in older adults 

[108]. 

Does not capture cultural, societal and 

psychological factors. 

Living with Medicine 

questionnaire version 

3 (LMQ) [140] 

41 items Adults ≥ 18 years 

using long-term 

medications 

Burden of living with medicines across 

8 domains, relationships with health 

professionals; practicalities; 

interferences; effectiveness; side 

effects; concerns; cost; and autonomy. 

Lengthy; high respondent burden; not 

QoL-focused; frail adults may have 

inadvertently been excluded. 
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Medication- related 

Burden- quality of life 

(MRB-QoL) [137] 

31 items Adults ≥ 18 years 

taking ≥ 3 

medications 

Medication-related burden across 5 

domains: routine and regimen 

complexity, psychological burden, 

functional and role limitation, 

therapeutic relationship, social burden. 

Lengthy; high respondent burden; not 

developed specifically for older adults, 

frail adults may have inadvertently been 

excluded. 

Medical Outcomes 

Short Form- 36 (SF-

36) [133] 

36 items Adults ≥ 18 years 

and  

Generic measure of health concepts 

across 8 domains; physical functioning, 

role functioning, bodily pain, general 

health, vitality, social functioning, 

mental health, reported health transition. 

Lengthy; high respondent burden; not 

medication-specific; limited sensitivity 

to polypharmacy-related impacts. 

Treatment Burden 

Questionnaire (TBQ) 

[141] 

13 items Adults ≥ 18 years 

and ≥ 1 

comorbidity 

requiring follow-up 

Global treatment burden (drug intake, 

appointments, monitoring, lifestyle 

changes). 

Not medication-specific; does not 

assess medication-related psychosocial 

impacts, not developed specifically for 

older adults. 

Multimorbidity 

Treatment Burden 

Questionnaire 

(MTBQ) [136] 

10 items 

and 3 

optional 

items 

Adults ≥ 18 years 

and ≥ 3 

comorbidity 

Effort required to self-manage medical 

conditions and the associated impact on 

general well-being. 

Not medication-focused; high floor 

effect, does not assess psychological 

impact. 

Abbreviation:  QoL: quality of life.
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1.4 Conclusion  

Advances in modern medicine and therapeutics have enabled people to live longer, 

healthier lives. However, older adults living with multimorbidity and polypharmacy 

whose longevity is directly related to these therapeutic advances are also those at 

greatest risk of medication-related harm and problematic polypharmacy. Problematic 

polypharmacy has emerged as a major healthcare and patient safety concern 

worldwide, driven by multiple factors including ageing populations, multimorbidity, 

fragmented healthcare systems, over-emphasis on evidence-based pharmacotherapy, 

and the organisation of healthcare around an individual disease treatment framework. 

Older adults are particularly vulnerable to adverse medication outcomes, 

encompassing both clinically measurable effects and the broader impact of medicines 

on their lived experiences. The challenge for all prescribers currently is how to make 

prescribing safer while navigating the gap between evidence-based medicine and the 

older, frailer patient typically encountered in clinical practice. 

Reducing adverse medication outcomes in this high-risk population requires a 

multifaceted, personalised approach and a comprehensive understanding of all aspects 

of problematic prescribing. One such aspect, prescribing cascades, has been 

conceptualised for over 30 years, yet remains under-investigated. Research to date has 

focused on identifying and validating drug combinations that may represent cascades, 

with limited research investigating real-world prevalence in older patients living with 

polypharmacy and multimorbidity. It is clear that prescribing cascades are generally 

under-recognized and a deeper exploration of the factors that influence their 

recognition is required. These factors are likely to be most important in the acute 
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hospital setting where older patients are frequently exposed to new medication 

combinations.  

Older adults with multimorbidity and polypharmacy represent a heterogenous patient 

cohort that also require patient-centred, personalised clinical care that aligns with their 

individual preferences and lived-experiences. PROMs can capture these experiences 

and other difficult-to-measure constructs such as QoL. Medication-related burden 

represents an additional yet poorly measured dimension of medication safety that can 

impact patients’ QoL. Existing PROMs either measure related but distinct domains or 

have limited applicability to older adults with polypharmacy and multimorbidity. 

Given that this population is the most highly susceptible to medication-related burden, 

a practical, reliable, and valid tool to assess the impact of medication-related burden 

on QoL is required. Such a tool could support a more personalised, patient-centred 

application of evidence-based medicine. 

In subsequent chapters of this thesis, I will address these interconnected gaps through 

original and interconnected research studies. First, I will determine the prevalence of 

prescribing cascades in hospitalised older adults with multimorbidity and 

polypharmacy. Second, I will identify factors influencing hospital physicians’ 

recognition of prescribing cascades. Third, I will develop a modified, short-form of 

the original MRB-QoL, designing it specifically to improve the usability and relevance 

for older adults with multimorbidity and polypharmacy.  
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CHAPTER 2 

Detection of Potential Prescribing Cascades in Multimorbid Older 

Patients Hospitalised with Acute Illness—An Observational 

Prospective Prevalence Study 
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2.1 Introduction  

Prescribing cascades occur when a new drug is prescribed to treat a side-effect or an 

adverse drug event (ADE) caused by an existing medication, potentially resulting in 

unnecessary, or hazardous additional drugs [76,78]. As outlined in Chapter 1, 

prescribing cascades are clinically relevant as they can result in prolonged symptom 

burden and accumulation of unnecessary medication, thereby increasing the risk of 

medication-related harm [87,89,90].  

 

Although it is over 30 years since the original concept of prescribing cascades was 

described by Rochon and Gurwitz, there are currently no studies measuring the real-

world prevalence of prescribing cascades in older people living with multimorbidity 

and exposed to polypharmacy i.e. the population at highest risk of inappropriate 

prescribing cascades [74]. This gap in the prescribing cascades literature has been 

driven largely by the lack of validated explicit prescribing cascades lists prior to 2022. 

As described in Chapter 1, two validated lists have subsequently been published, the 

ThinkCascade list and list compiled by Doherty et al. (henceforward referred to as the 

‘Doherty list’) [79,86]. The availability of these explicit lists now enables the 

identification and prevalence estimation of multiple prescribing cascades rather than 

individual cascades.    

 

In addition, no standardised approach exists to determine whether the co-prescription 

of a potential drug pair represents a true prescribing cascade or appropriate treatment 

for co-existing comorbidities. For example, concurrent prescription of a calcium 

channel blocker (CCB) and a diuretic may be clinically indicated in a patient with 

hypertension and congestive cardiac failure and does not necessarily constitute a 
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prescribing cascade. While asking whether new symptoms are attributable to side 

effects of current medications may facilitate real-time cascade recognition, prescribing 

cascades often occur because the ADE isn’t recognised at the time of prescribing [89].  

Therefore, retrospective assessment of the timeline and relationships between 

symptoms, diagnoses and prescribing is required. Pigott et al. recommended using a 

clinical process map to support such assessments [89]. A sample process map for 

determining a prescribing cascade is presented in Figure 2.1, (modelled on the 

example presented by Pigott et al.). 

 

 

Figure 2.1: Sample clinical process map of a prescribing cascade [89]. 
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Older people with multimorbidity and polypharmacy who are hospitalised because of 

acute illness represent a key population in whom prescribing cascades may occur [38].  

 

Accordingly, the aims of this study were: 

1. To investigate the prevalence of prescribing cascades in hospitalized older 

adults living with multimorbidity and polypharmacy using the Doherty and 

ThinkCascades explicit prescribing cascades lists in combination.  

2. To develop a classification system to determine the probability that identified 

drug pairs represent prescribing cascades.  

3. To compare the prevalence of prescribing cascades prehospital admission and 

at discharge. 

 

2.2 Methods 

2.2.1 Study design, setting and recruitment 

This study was a single-centre observational prospective prevalence study conducted 

in a major tertiary referral medical centre in Cork, Ireland. The local Clinical Research 

Ethics Committee approved this research study. Participants were recruited between 

October 2022 and July 2024. This study is reported according to STROBE guidelines 

(Appendix 2) [142]. 

Eligible participants were adults aged ≥65 years admitted through the emergency 

department with acute medical or acute surgical illness, with preadmission 

multimorbidity (i. e. ≥3 chronic co-morbidities diagnosed prior to admission) and 

associated polypharmacy (i. e. taking ≥	5 long-term i.e. > 3 months daily prescription 
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medications). Exclusion criteria were: acute psychiatric illness (not including 

delirium), patients at end of life or admitted directly to the intensive care unit (ICU).  

Patients were also excluded if they or (if they lacked capacity) their legally authorised 

representative were unable or unwilling to give consent to study participation. Apart 

from their high prevalence of multimorbidity and polypharmacy, hospitalised older 

patients were selected as the focus of this study because hospital admission provides 

a unique opportunity to perform a comprehensive medication review, facilitating the 

identification of prescribing cascades [143].  

2.2.2 Sample size 

To achieve a statistically valid detection of prescribing cascades, using Cochran’s 

formula a sample size of 384 was determined. Based on a margin of error of 5% at 

95% confidence, this sample size was calculated using an assumed prevalence of 50%, 

an estimate that requires the largest sample size ensuring adequate power regardless 

of the true prevalence within the population. Furthermore, the sample size was 

calculated under the assumption of a large at-risk population (more than 5000) 

[144,145]. 

Sample size was calculated using the formula:           

                    n = Z2P(1-P)                           384= 1.9620.5(1-0.5)  
                             d2                                                      0.05 

n = sample size, Z = Z statistic for level of confidence (1.96 for 95% CI), P = expected 

prevalence (0.5), d = precision (margin of error) (0.05) [144,146]. 

2.2.3 Data collection 

Patients’ data were collected at two timepoints i.e. at recruitment, which was within 

72 hours of admission, and at discharge. At recruitment, I and two research assistants 
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conducted patient and/or carer interviews, contacted patients’ community pharmacists 

and reviewed medical records to obtain the following patient information: age, sex, 

admitting speciality, long-term regular medications, admitting diagnosis, specific 

diagnoses and cumulative co-morbidity as quantified by the Charlson Co-morbidity 

Index score (CCI), number of reported falls in the preceding 12 months, number of 

admissions in the preceding 12 months, delirium status on admission based on the 4AT 

screening test, and Clinical Frailty Scale (CFS) score. At discharge, we obtained the 

following information: length of hospital stay (days), discharge destination (home or 

long-term care facility), and updated list of regular medications.  

2.2.4 Prescribing cascade ascertainment and classification 

Potential prescribing cascades were identified at the point of recruitment using the 

ThinkCascades list and the Doherty list. Patients’ long-term daily medications were 

screened for potential prescribing cascades using the two explicit cascades lists 

separately and in combination. When potential cascades were identified, the temporal 

relationship between Drug A and Drug B was determined, where ascertainable, 

through discussions with the community pharmacist and review of patients’ medical 

records. Establishing the temporal relationship involved firstly determining whether 

Drug A was initiated before Drug B and, where possible, assessing the timeframe 

between initiation of both drugs. If Drug B was initiated after Drug A, further 

investigation was conducted to determine whether an ADE was implicated as the 

potential indication for Drug B. Patients were interviewed and their medical records 

carefully scrutinized, including correspondence letters and inpatient progress notes, to 

determine whether Drug B was initiated to treat a known ADE caused by or relating 

to Drug A. In this assessment, only ADEs documented on the ThinkCascades list and 
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the Doherty list, were considered as indicating potential cascades. Potential ADE’s 

were only included if the ADE was documented in the patients’ medical records. The 

likelihood of a prescribing cascade being present was categorized as ‘definite’, 

‘probable’, ‘possible’, ‘uncertain,’ or ‘indeterminate’ according to pre-defined criteria 

(Table 2.1).  

This classification system was developed in alignment with the WHO-UMC (World 

Health Organisation-Uppsala Monitoring Centre) system for standardised case 

causality assessment and was informed by elements of the prescribing cascade clinical 

process map described earlier [147]. Like the WHO-UMC’s adverse drug reaction 

(ADR) causality assessment, this system cannot provide an accurate quantitative 

measurement of the Drug A/Drug B cascade relationship likelihood. However, it helps 

reduce assessor disagreement and improve the overall evaluation of potential 

prescribing cascades. The standardized process to ascertain prescribing cascade 

likelihood is illustrated in Figure 2.2. 

 

 

 

 

 

 

 

 

 

 



 63 

Table 2.1: Prescribing Cascade likelihood criteria.  

 Cascade 

Likelihood 

Assessment Criteria 

1 Definite • Drug B follows Drug A 

• Drug B initiated to treat ADE caused by Drug A 

• Initiation of Drug B cannot be explained by other 

disease/ indication 

• Withdrawal challenge of Drug A results in 

improvement/ cessation of the side-effect 

2 Probable  • Drug B follows Drug A 

• Drug B initiated to treat ADE caused by Drug A 

• Initiation of Drug B unlikely explained by another 

disease or symptom 

3 Possible • Drug B follows Drug A 

• Drug B possibly initiated to treat ADE caused by 

Drug A (Documentation of ADE in medical records 

after drug A prescribed and before drug B 

prescribed) 

• Initiation of Drug B could be explained by other 

disease/ indication 

4 Uncertain • Drug B follows Drug A 

• Unclear if Drug B initiated to treat ADE caused by  

Drug A (no documentation of ADE in medical 

chart) 

• Initiation of Drug B could be explained by other 

disease/ indication 

5 Indeterminate • Drug A and Drug B co-prescribed 

• Cannot determine temporal relationship between 

Drug A and Drug B 

• Data cannot be supplemented or verified 

Abbreviation: ADE: Adverse drug event. 
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Figure 2.2: Standardised process to ascertain prescribing cascade likelihood. 

2.2.5 Prescribing cascade prevalence estimation 

Prescribing cascade prevalence, the primary outcome of interest, was determined as 

the proportion of patients identified with a potential prescribing cascade, categorised 

as definite, probable, possible or uncertain. Patients were then classified into two 

groups – (i) those with a potential prescribing cascade and (ii) those without a potential 

prescribing cascade - to evaluate statistical difference in demographic and clinical 

characteristics. The selected covariates were chosen based on review of the relevant 

literature of related studies on inappropriate prescribing in older multimorbid adults 

[44,53,94]. 

Medication reconciliation.

Combination drugs involved in a potential prescribing cacscade identified.

Timeline of initiation of potentially implicated drugs determined through review of
medical record and discussion with community pharmacist.

Potential prescribing cascade identified 
(i.e. Drug B follows Drug A).

Reason for initiation of Drug B assessed through patient interview and review of 
medical record.

Potential prescribing cascades classified according to likelihood 
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At discharge, patients’ medications were reviewed to determine whether any potential 

prescribing cascades identified at recruitment were still included in their regular 

prescriptions. 

2.2.6 Data quality assurance 

To ensure accuracy and minimise data entry errors, a structured data quality assurance 

process was undertaken. All data were entered manually into a secure study database 

by 3 trained research physicians. Following data entry, a data quality check was 

performed to identify potential errors and inconsistencies. A random sample of records 

was cross-checked against original source data to confirm accuracy of data entry prior 

to statistical analysis. 

2.2.7 Statistical analysis 

Statistical analysis was conducted using SPSS® version 28.0 software. Descriptive 

statistics included the mean and standard deviation (SD) for normally distributed 

variables and the median and inter-quartile range (IQR) for non-parametric variables. 

Deceased patients were excluded from the analysis of medication prescriptions at 

discharge. Differences in the distribution of categorical variables were compared using 

Pearson’s chi-squared test and continuous variables using the independent t test. The 

Mann-Whitney U test was used to determine independence of two nonparametric 

variables. A probability value of <0.05 was considered statistically significant. The 

probability values were selected to show the differences between the two groups- those 

with potential prescribing cascades and those without potential prescribing cascades -  

to test the null hypothesis, which assumes no difference between the groups. To ensure 

strong reliability in the classification of potential prescribing cascades and ADE’s 
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among the three researchers, inter-rater reliability was calculated using the intra-class 

correlation coefficient, a two-way mixed model, assessing for absolute agreement. 

 2.3 Results 

2.3.1 Patient Characteristics 

In total, 385 patients were enrolled in this study, of whom 212 patients (55.1%) were 

female with a mean (SD) age of 80.2 (7.3) years. Baseline patient characteristics are 

presented in Table 2.2. The median (IQR) number of comorbid chronic conditions in 

patients with a potential prescribing cascade was 8 (6-10) versus 7 (5-9) in patients 

without a potential prescribing cascade (p=0.003). The three most common diagnoses 

were hypertension (72.7%), dyslipidaemia (50.6%) and atrial fibrillation (34.2%). A 

total of 3950 daily medications were prescribed to the 385 patients i.e. an average of 

10.3 daily drugs per patient.  

2.3.2 Prevalence of Potential Prescribing Cascades 

Using both the ThinkCascades list and the Doherty list in combination, a total of 281 

individual potential prescribing cascades were identified in 152 patients i.e. 39.4% 

prevalence, with 63 patients (16.3%) classified as having possible cascades and 7 

patients (1.8%) classified as having probable cascades (Table 2.3). No patient was 

identified as having experienced a definite cascade. Due to overlap between the 

Doherty list and the ThinkCascades list, the total number of unique patients and 

prescribing cascades in the combined analysis was lower than the sum of the individual 

lists. Each patient and prescribing cascade was counted only once. Cascades 

categorized as ‘indeterminate’ were excluded from overall prevalence calculations.  
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The ratio of drug pairs prescribed Drug A followed by Drug B to those prescribed 

Drug B followed by Drug A was 1.57 (104/66) using the ThinkCascade list and 2.47 

(210/85) using the Doherty list.  
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Table 2.2:  Baseline characteristics and univariate analysis of association. 
Variable No Cascade 

Group 
(n= 233 
(60.6%)) 

Cascade 
Group 
(n= 152 
(39.4%)) 

P 
value 

Female (%) 131 (55.9) 80 (52.6) 0.438 

Age (years), median (IQR) 80.5 (74.75-
86) 

80 (75-85) 0.95 

Living 
arrangements 
pre-admission 

Home, number of patients (%) 218 (93.6) 
 

139 (91.4) 0.435 

Long-term care facility, number 
of patients (%) 

15 (6.4) 13 (8.6) 

Charlson Comorbidity Index, mean (SD) 5.57 (1.68) 6.13 (2.06) 0.006 

Number of daily medications, median (IQR) 9 (7-11) 12 (9-14) <0.001 

Hyperpolypharmacy, number of patients (%) 87 (37.3) 107 (70.3) <0.001 

Clinical Frailty Scale score, median (IQR) 5 (4-6) 5 (4-6) 0.476 

Number of comorbidities, median (IQR) 7 (5-9) 8 (6-10) 0.003 

Fall in last 12 months, number of patients (%) 123 (52.7) 79 (52.0) 0.875 

Admitted in last 12 months, number of patients 
(%) 

128 (55.0) 88 (57.9) 0.567 

4AT score at admission, median (IQR) 1 (0-2) 0 (0-2) 0.886 

Number of patients admitted under Geriatric 
Medicine (%) 

42 (18)  18 (11.8) 0.102 

Admission 
service 

Medical speciality, number of 
patients (%) 

218 (93.6) 141 (92.8) 0.760 

Surgical speciality, number of 
patients (%) 

15 (6.4) 11 (7.2) 

Five most 
common 
admission 
primary 
diagnoses  
(ICD Code) 

Fall (W19) (%) 50 (21.5) 29 (19.1) 0.572 

Acute lower respiratory infection 
(J22) (%) 

22 (9.4) 25 (16.4) 0.040 

Urinary tract infection (N39.0) 
(%) 

17 (7.3) 8 (5.3) 0.429 

Syncope (R55) (%) 14 (6) 4 (2.6) 0.125 

Decompensated congestive heart 
failure (I50.0) (%) 

13 (5.6) 5 (3.3) 0.298 

Length of hospital stay, days (IQR) 9 (4-17) 11 (5-21) 0.276 

Survival Outcome (death), number of patients (%) 21 (9) 10 (7) 0.391 

Discharge 
destination  

Home, number of patients (%) 183 (78.5) 113 (74.3) 0.93 

Long-term care facility, number 
of patients (%) 

50 (21.5) 39 (25.7) 

Abbreviation: 4AT : Arousal, Attention, Abbreviated Mental Test – 4, and Acute change.
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Table 2.3: Prevalence of potential prescribing cascades. 

 
 

 

  Potential prescribing 
cascades 
(includes probable, 
possible and uncertain) 

Probable  
prescribing 
cascades 
 

Possible 
prescribing 
cascades  
 

Uncertain 
prescribing 
cascades 
 

Remains 
prescribed at 
discharge  

Indeterminate 
(sequence Drug 
A ® Drug B 
unknown 

Prescribed in 
the sequence 
Drug B ® 
Drug A 

Combined 
Lists 

Individual 
Patients  
Number (%) 

152 (39.4%) 7  (1.8%) 63 (16.3%) 101 (26.2%) 110 (28.6%) 25 (6.5%) 80 (20.7%) 

No. Individual 
prescribing 
cascades 

281 7 98 176 215 30 142 

Doherty List Individual 
Patients  
Number(%) 

135 (35.1%) 2 (0.5%) 46 (11.9%) 95 (24.7%) 107 (27.8%) 15 (3.9%) 64 (16.6%) 

No. Individual 
prescribing 
cascades 

210 2 61 147 159 17 85 

Think 
Cascades list 

Individual 
Patients  
Number(%) 

75 (19.4%) 6 (1.5%) 39 (10.1%) 39 (10.1%) 46 (11.9%) 11 (2.9%) 46 (11.9%) 

No. Individual 
prescribing 
cascades 

104 6 50 48 66 14 66 



 70 

The four most common probable or possible prescribing cascades according to the 

Doherty list were: 

• statin ® drugs for urinary frequency and incontinence (n=17) 

• dihydropyridine calcium channel blocker ® loop diuretic (n =10)   

• statin ® antidepressant (n=10) 

• selective serotonin reuptake inhibitor ® drugs for urinary frequency and 

incontinence (or incontinence products) (n=10). 

By comparison, the four most common probable or possible prescribing cascades 

according to the ThinkCascades list were:  

• diuretic ® overactive bladder medication (n=21) 

• calcium channel blocker ® diuretic (n=17) 

• selective serotonin reuptake inhibitor/ serotonin-norepinephrine reuptake 

inhibitor ® sleep agent (e.g., benzodiazepine, benzodiazepine receptor 

agonist, sedating anti-depressant, melatonin) (n=8) 

• antipsychotic ® antiparkinsonian agent (n=3). 

 

The prevalence of each classification of prescribing cascade according to the 

ThinkCascade list and the Doherty list are displayed in Table 2.4 and Table 2.5 

respectively. 
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Table 2.4:  Prevalence of specific prescribing cascades according to the ThinkCascades list. 

No. Drug A  Suspected ADE Drug B Total 
(probable/
possible/ 
uncertain) 

Probable 
cascade 

Possible 
cascade 

Uncertain 
cascade 

Remains 
prescribed 
at 
discharge 

Indeter
-minate 
cascade 

Prescribed 
in the 
sequence 
Drug B ® 
Drug A 

1 Calcium channel 
blocker 

Peripheral 
oedema 

Diuretic 39 0 17 22 25 3 13 

2 Diuretic  Urinary 
incontinence 

OAB medication 30 4 17 9 19 2 16 

3 Antipsychotic extrapyramidal 
symptoms 

Antiparkinsonian 
agent 

3 1 2 0 3 0 2 

4 Benzodiazepine Cognitive 
impairment 

Cholinesterase 
inhibitor or 
memantine 

1 0 1 0 0 0 1 

5 Benzodiazepine Paradoxical 
agitation or 
agitation 
secondary to 
withdrawal 

Antipsychotic 11 0 2 9 7 1 2 

6 SSRI/ SNRI Insomnia Sleep agent (e.g., 
Benzodiazepine, 
Benzodiazepine 
receptor agonist, 
sedating anti-
depressant, 
melatonin) 

16 1 7 8 10 8 31 
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7 NSAID Hypertension Antihypertensive 2 0 2 0 1 0 1 

8 Urinary 
Anticholinergics 

Cognitive 
impairment 

Cholinesterase 
inhibitor or 
memantine 

2 0 2 0 1 0 0 

9 Alpha-1 
Receptor 
Blocker 

Orthostatic 
hypotension, 
dizziness 

Vestibular 
sedative (e.g., 
betahistine, 
Antihistamines, 
Benzodiazepines) 

0 0 0 0 0 0 0 

 Total 104 6 50 48 66 14 66 
Abbreviations: SSRI: selective serotonin reuptake inhibitor; SNRI: serotonin-norepinephrine reuptake inhibitor; NSAID: nonsteroidal anti-inflammatory drug; 

OAB: overactive bladder.  
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Table 2.5: Prevalence of specific prescribing cascades according to the Doherty list.  

No. Drug A  Suspected ADE Drug B Total 

(probable/

possible/ 

uncertain) 

Probable 

cascade 

Possible 

cascade 

Uncertain 

cascade 

Remains 

prescribed 

at 

discharge 

Indeter-

minate 

cascade 

Prescribed 
in the 
sequence 
Drug B ® 
Drug A  

1 DH-CCB Oedema Loop diuretic 29 0 10 19 20 1 6 

2 Amiodarone Hypothyroidism Thyroxine 2 1 1 0 2 0 1 

3 Inhaled CS Oral candidiasis Topical antifungals 2 0 2 0 2 0 0 

4 Neuroleptics/ 

Antipsychotics 

Parkinsonian 

symptoms/ 

extrapyramidal 

symptoms 

Anti- Parkinson’s 

meds/ PD 

diagnosis 

3 1 2 0 3 0 2 

5 Acetylcholineste

rase inhibitors 

Urinary 

incontinence 

Drugs for urinary 

frequency and 

incontinence/ 

LUTS symptoms 

3 0 2 1 2 0 4 

6 Metoclopramide Parkinsonian 

symptoms 

Levodopa 0 0 0 0 0 0 0 
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7 ACEi Cough Antitussive 0 0 0 0 0 0 0 

8 NSAID GI symptoms Anti-ulcer med 0 0 0 0 0 0 3 

9 Ranitidine Heart failure Furosemide 0 0 0 0 0 0 0 

10 Rosiglitazone ‘failure’ Furosemide 0 0 0 0 0 0 0 

11 SGLT2 Genital 

infections 

Antifungal 0 0 0 0 0 0 0 

12 DOAC Depression Antidepressant 21 0 2 19 16 1 28 

13 High ceiling 

diuretics (Loop 

diuretics) 

Hypokalaemia Potassium 0 0 0 0 0 0 0 

14 Statins LUTS Drugs for urinary 

frequency and 

incontinence 

59 0 17 42 40 9 11 

15 Statins Skin Soft tissue 

infection 

Antibiotics- 

dicloxacillin/ 

Flucloxacillin 

2 0 1 1 2 0 0 

16 Statins Depression Antidepressant 70 0 10 60 60 5 21 

17 Statins Muscle cramps Quinine 1 0 0 1 1 0 2 

18 Brinzolamide Heart failure Furosemide 0 0 0 0 0 1 0 
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19 Latanoprost Heart Failure Furosemide 3 0 1 2 2 0 1 

20 Carbamazepine Hypothyroidism Levothyroxine 1 0 1 0 1 0 1 

21 Valproate Hypothyroidism Levothyroxine 1 0 1 0 1 0 0 

22 Lithium Drug induced 

tremor/ 

parkinsonism 

Anti-Parkinson 

drug 

0 0 0 0 0 0 0 

23 Lithium Hypothyroidism Thyroxine                      0 0 0 0 0 0 0 

24 Benzodiazepine Dementia Anti-dementia 

drug 

1 0 1 0 0 0 1 

25 SSRI Urinary 

incontinence 

Drugs for urinary 

frequency and 

incontinence (or 

incontinence 

products) 

12 0 10 2 7 0 4 

 Total 210 2 61 147 159 17 85 

Abbreviations: DH-CCB: dihydropyridine calcium channel blocker; CS: corticosteroid; PD: Parkinson’s disease; LUTS: lower urinary tract infections; ACEi: 

angiotensin-converting enzyme inhibitors; NSAID: nonsteroidal anti-inflammatory drug; GI: gastro-intestinal; SGLT2: sodium-glucose cotransporter-2; 

DOAC: direct oral anticoagulant; SSRI: selective serotonin reuptake inhibitor. 
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Potential prescribing cascades were more common in patients with 

hyperpolypharmacy (i.e. taking ≥10 daily long-term medications) compared to 

patients taking ≤9 daily medications (70.3% vs 37.3%, p = <0.001). In addition, 

patients exposed to potential cascades had higher mean Charlson Comorbidity Index 

(CCI) scores compared to patients not exposed to potential cascades (mean 6.13 [SD 

2.06] vs 5.57 [SD 1.68]), p = 0.006). When comparing patients with a prescribing 

cascade categorised as ‘probable’ or possible’ in combination to patients in the 

‘uncertain’ cascades group, no significant differences were observed except for length 

of hospital stay (median: 7 days [IQR 3-13] vs 6 days [IQR 6.25-22], p= 0.018) (Table 

2.6). 

Hospital discharge prescriptions were reviewed to determine whether potential 

prescribing cascades identified at recruitment remained in patients’ regular ongoing 

prescriptions i.e. whether both Drug A and Drug B were still co-prescribed. Using 

both cascades lists in combination, 76.5% (n=215) of the identified potential 

prescribing cascades remained at discharge. In isolation, 75.7% (n= 159) of the 

Doherty list cascades and 63.4% (n=66) of the ThinkCascades cascades remained 

unchanged at discharge.   

2.3.4 Inter-rater reliability 

Inter-rater reliability for prescribing cascade detection and ADE classification was 

also evaluated to ensure acceptable reliability among the three researchers. Thirty-nine 

cases (10%) were selected at random for evaluation by the researchers. The intra-class 

correlation coefficient (ICC), a two-way mixed model, assessing for absolute 

agreement was calculated. For prescribing cascade classification, the ICC for the 

consistency of ratings was 0.935 (95% CI [0.884, 0.964]) and for consistency of 
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ratings of ADE classification, ICC was 0.896 (95% CI [0.813, 0.943]), indicating 

excellent inter-rater reliability for detection and classification of potential cascades 

and ADE’s. 

Table 2.6: Characteristics and univariate analysis of association according to cascade 

likelihood classification. 

 

Variable Probable & 
Possible 
Cascade (n=70 
(46.1%)) 

Uncertain 
Cascade  
(n=82 (53.9%) 

P 
value 

Female (%) 34 (48.6) 45 (54.9) 0.438 

Age (years), median (IQR) 80 (74- 84) 80 (76.75- 86) 0.238 

Living 
arrangements 
pre-admission 

Home, number of patients (%) 64 (91.4) 
 

75 (91.5) 0.994 

Long-term care facility, number of 
patients (%) 

6 (8.6) 7 (8.5) 

Charlson Comorbidity Index, median (IQR) 6 (5-8) 6 (5-7) 0.689 

Number of daily medications, median (IQR) 12 (9-15) 11 (8-14) 0.267 

Hyperpolypharmacy, number of patients (%) 52 (74.3) 55 (67.1) 0.332 

Clinical Frailty Scale score, median (IQR) 5 (4-6) 5 (4-6) 0.342 

Number of comorbidities, median (IQR) 7 (5-9) 8 (6-10) 0.829 

Fall in last 12 months, number of patients (%) 38 (54.3) 39 (47.6) 0.408 

Admitted in last 12 months, number of patients (%) 46 (65.7) 41 (50.0) 0.051 

Admission 
service 

Medical speciality, number of 
patients (%) 

64 (91.4) 77 (93.9) 0.557 

Surgical speciality, number of 
patients (%) 

6 (8.6) 5 (6.1) 

Length of hospital stay, days median (IQR) 7 (3-18) 6 (6.25- 22) 0.018 

Survival Outcome (death), number of patients (%) 4 (5.7) 6 (7.3) 0.691 

Discharge 
destination  

Home, number of patients (%) 53 (80.3) 60 (78.9) 0.842 

Long-term care facility, number of 
patients (%) 

13 (19.7) 16 (21.1) 
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2.4 Discussion  

This is the first prospective prevalence study of potential prescribing cascades in 

hospitalised older adults living with multimorbidity and polypharmacy. It 

demonstrates that prescribing cascades are substantially prevalent in this population 

to a clinically significant degree, particularly among those who experience 

hyperpolypharmacy. The analysis of drug pairs where Drug A was prescribed 

followed by Drug B compared to the reverse order suggests that the suspected 

prescribing cascades identified in this study are likely to be clinically valid. Although 

the more frequent prescribing in the sequence Drug A ® Drug B does not definitively 

confirm the occurrence of prescribing cascades, it supports the hypothesis that the 

potential prescribing cascades identified in this study are more likely to represent true 

prescribing cascades. This is important, as true prescribing cascades can have serious 

adverse consequences for patient safety and healthcare outcomes [89]. 

 

In this study, prescribing cascades were associated with a higher number of prescribed 

medications, consistent with observed trends that increasing levels of polypharmacy 

and hyperpolypharmacy are associated with a greater risk of inappropriate prescribing 

[38,46,148]. 

 

While the management of patients with complex multimorbidity and associated 

polypharmacy has traditionally been the remit of general practitioners and 

geriatricians, the responsibility for medication management increasingly extends to all 

physicians dealing with older people in their own areas of clinical practice. In the 

present study, 84% (n=326) of the hospitalised patients were under the care of 

physicians who were not geriatricians i.e. specialists without specific training in age-
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related multimorbidity and associated complex polypharmacy. Without sufficient 

training and experience in geriatric medicine, these physicians may struggle to 

recognise prescribing cascades, as was evident in the present study where very little 

curtailment of potential cascades was evident between admission and discharge, 

possibly related to lack of recognition of potential cascades. This challenge is 

compounded by the fact that ADEs in older adults with multimorbidity are more 

challenging to recognise and can often present with non-specific symptoms, such as  

new-onset confusion, gastrointestinal upset and dizziness [87,95,96].  

 

A recent systematic review by Adrien et al. examined potential interventions for 

addressing prescribing cascades [82]. Fewer than half of the studies included in the 

review provided specific guidance on reversing inappropriate prescribing cascades. 

Among those that did, recommendations for dose reductions were often made without 

confirmation of a dose-dependent association, with most studies recommending the 

discontinuation of the index drug but not specifying an alternative medication. The 

persistence of potentially problematic drug combinations at hospital discharge 

identified in this study highlights the challenge physicians face in recognising and 

addressing prescribing cascades. It also points to the need for expert medication review 

at admission and particularly at discharge for older patients with multimorbidity and 

associated polypharmacy. 

 

The identification and management of prescribing cascades are further complicated by 

the limitations of existing assessment tools. As discussed in Chapter 1, the 

ThinkCascades list contains a limited number of prescribing cascades and the Doherty 

List includes some clinically questionable prescribing cascades [79,86]. Nevertheless, 
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both lists were utilised as they represent the only published explicit prescribing 

cascades lists in the literature up to the initiation of the study and the use of the 

ThinkCascade list alone would likely significantly underestimate the true prevalence 

of prescribing cascades. 

 

Most prescribing cascades in the present study were categorized as “possible” or 

“uncertain”. Accurate identification of the prevalence of probable or definite 

prescribing cascades using the criteria applied in this study is likely to be challenging, 

especially when used retrospectively. Categorisation of any clinical event as 

“probable” or “certain” in relation to multimorbid older patients requires rigorous 

assessment and therefore, as we have demonstrated, reliance on patient recall and 

physician or pharmacist documentation in patients’ medical records may not be 

sufficient. A prospective study design involving contemporaneous assessment of 

patients’ symptoms, as well as prescriber interviews, at the onset of possible 

prescribing cascades would be required for greater clarity. The feasibility of 

conducting such a labour-intensive study, likely with major recruitment challenges 

and resource implications, was beyond the scope of the present study. 

 

A more comprehensive validated explicit list of clinically relevant prescribing 

cascades is likely required to enhance identification during routine medication review. 

In a recent commentary, O’Mahony and Rochon pointed out that the number of 

inappropriate prescribing cascades is potentially enormous, but that more clinically 

relevant and common cascades can be identified more readily using a systems-based 

structured explicit cascades list approach that can be applied readily in a manner that 

is more suitable for routine medication review [149]. Such a structured, systems-based 
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list of prescribing cascades could also be valuable as an educational tool in this 

important area of geriatric pharmacotherapy. Heightened awareness of potential 

cascades is likely to facilitate their prevention. Since the completion of the present 

study, a more comprehensive Delphi-validated explicit list of cascades, organized by 

physiological system, has been published [150]. It is likely that this larger list will help 

identify potentially inappropriate prescribing cascades more readily than the 

ThinkCascades tool or Doherty list. 

2.4.1 Study limitations 

This study has some limitations. First, the absence of a national electronic healthcare 

system in most public hospitals in Ireland, coupled with frequent transitions of care 

and missing medication initiation dates made reconstruction of the chronology of 

potential prescribing cascades challenging and at times wholly uncertain. This limited 

our ability to establish clear timelines between Drug A and Drug B initiation in some 

cases. However, there is no consensus in the literature on the appropriate timeframe 

for defining prescribing cascades, which can range from a short number of weeks to 

several years. The timeframe can also vary according to the onset of ADE symptoms, 

which may vary between medications, as well as the recognition of ADEs which may 

depend on the timing of patients’ presentation to healthcare settings. For example, it 

may take many months to some years before antipsychotic medication leads to drug-

induced parkinsonism leading to the addition of antiparkinsonian medication. In 

contrast, gastrointestinal upsets induced by acetylcholinesterase inhibitor therapy may 

lead to inappropriate proton pump inhibitor or antidiarrheal or antiemetic prescription 

within days. Second, as mentioned, patients’ medical records in the Irish public 

hospital system are still predominantly paper-based, with no widespread integrated 
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electronic platform between community healthcare settings and hospital settings. This 

resulted in incomplete access to clinical data, particularly that relating to general 

practitioner assessments. Third, this study was conducted in a single hospital, which 

may limit the generalizability of the finding to other hospitals or healthcare settings.  

Finally, as this was an observational (i.e. non-interventional) study, we were unable to 

apply the definitive test for prescribing cascades i.e. observation for resolution of ADE 

symptoms by discontinuing Drug A.  

2.5 Conclusion 

This study, the first of its kind to report the prevalence of prescribing cascades in older 

people living with multimorbidity and polypharmacy in the acute hospital setting, 

indicates that potentially inappropriate prescribing cascades are both highly prevalent 

and poorly recognised in hospitalized older adults in Ireland. Explicit prescribing 

cascade lists can facilitate prescribers and medication reviewers with identification 

and intervention towards curtailment of this under-reported element of inappropriate 

prescribing in older people. In the next chapter, I will examine factors influencing 

clinicians’ recognition of prescribing cascades in the hospital setting.  
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CHAPTER THREE 

Factors Influencing Hospital Physicians’ Recognition of Prescribing 

Cascades: A Qualitative Interview Study 
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3.1 Introduction 

Interventions to reduce inappropriate prescribing cascades should be a priority for all 

healthcare providers, especially those caring for older people experiencing 

multimorbidity and associated polypharmacy. In Chapter 2, potential prescribing 

cascades were identified in 39.4% of patients, with the majority persisting in patients’ 

discharge prescriptions, although just 1.8% had probable cascades and 16.3% had 

possible cascades. These findings suggest that prescribing cascades are under-

recognised by clinicians and that opportunities to appropriately manage them are 

missed.  

 

A qualitative study was identified as the next step to investigate the factors (facilitators 

and barriers) influencing recognition and curtailment of prescribing cascades during 

hospital admission. Understanding the behavioural determinants underpinning 

recognition of prescribing cascades is required to inform future, evidence-based 

interventions. The Theoretical Domains Framework (TDF), a validated theory-

informed framework often used in qualitative research, allows an effective method for 

exploring facilitators and barriers [151]. The TDF has been extensively used to guide 

data collection on factors influencing prescribing behaviours in various healthcare 

settings, including qualitative research on prescribing cascades [152]. It provides a 

valuable framework for systematically identifying barriers and facilitators, which can 

then be targeted in behaviour change interventions to improve clinical practice.   

 

As outlined in Chapter 1, no study of prescribing cascades to date has focused 

specifically on hospital physicians. We identified this as an important gap, as 
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hospitalisation presents a unique and underutilised opportunity for medication reviews 

and recognition of prescribing cascades.  

 

Therefore, the aim of this study was to apply the TDF to identify the key behavioural 

factors influencing hospital physicians’ recognition of prescribing cascades, including 

an evaluation of their knowledge and understanding of this aspect of inappropriate 

prescribing.  

3.2 Methods 

3.2.1 Study approval and reporting 

Ethical approval for this study was granted by the Social Research Ethics Committee, 

University College Cork (Reference: 2024-048). Study reporting was guided by the 

COREQ checklist for reporting qualitative research findings (Appendix 2).  

3.2.2 Study design, setting, and recruitment 

Semi-structured interviews were undertaken as the preferred method of data collection 

because they are well suited to generating detailed, nuanced descriptions of 

participants’ experiences and perspectives, especially with an under-researched 

phenomenon [153].  

One-to-one semi-structured interviews were conducted with hospital physicians 

working in a large university teaching hospital in Ireland. At the time of the interviews, 

all physicians had active and ongoing clinical responsibility for patients admitted 

either electively or non-electively through the hospital emergency department. 
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The hospital medical records were primarily paper-based, including patients’ 

prescribed medication lists, which were recorded both in ward-based Kardex® 

prescription sheets and in discharge reports.  

To obtain a range of physicians’ perspectives, a sampling matrix was used to ensure 

that the interviews were conducted with at least three participants from each grade of 

non-consultant physician (intern [house officer], senior house officer [SHO or junior 

resident], registrar/specialist registrar [SpR or senior resident], and consultant or 

senior attending physician) and that at least one male and at least one female were 

represented within each grade. This reflects the highly organised social context and 

well-established hierarchical structure of clinical medicine within the Irish public 

hospital system [154]. In addition, previous research suggests that prescribing 

practices differ between grades of physician and that junior doctors often defer 

complex prescribing decisions to senior colleagues [155,156]. While prescribing 

patterns do not differ significantly according to physician sex, it can influence patient 

interactions and outcomes and was therefore included in the sampling matrix [99,157]. 

The inclusion criteria required that participants were registered with the Irish Medical 

Council and working in a recognised medical specialty in the university teaching 

hospital at the time of the interview. Doctors working at any grade in a surgical 

specialty, psychiatry, paediatrics, or obstetrics/gynaecology were not included in the 

study, as comprehensive medication review involving larger medication lists is less of 

a routine task in their usual care delivery. Physicians were also excluded from the 

study if they worked in geriatric medicine at consultant or SpR grade, or if they held 

an additional degree in pharmacy. Participants were recruited via convenience and 

snowball sampling. Potential participants were identified through the professional 
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network of the research team and were invited to participate via email, which included 

an information sheet and consent form.  

3.2.3 Application of the TDF 

The TDF provides an accessible and structured means of identifying factors that 

impact practice across a comprehensive range of potential behavioural determinants 

[152]. Compared to conducting qualitative research without theory-based approaches, 

using the TDF allows the generation of a broader range of responses, partially due to 

its ability to mitigate against cognitive bias [158,159].  

In the context of the present study, the recognition of prescribing cascades was 

conceptualised as a behaviour. To acquire a thorough understanding of the facilitators 

and barriers influencing this behaviour, the development of the topic guide was 

informed by the 14 TDF domains and their constructs, and these domains were used 

as pre-determined codes during directed content analysis.  

3.2.4 Data collection 

Immediately prior to their interviews, participants completed a short questionnaire 

collecting demographic information (gender, grade, years of post-qualification 

experience, specialty, university in which their medical degree was obtained, and 

whether they received any prior education on prescribing cascades, either formally or 

informally) and whether they recalled having ever identified a prescribing cascade or 

witnessed a colleague recognise one. A topic guide was developed based on reviewing 

the relevant literature [92,98,160], by application of the TDF version 2 [161], and 

drawing from the research group’s knowledge of prescribing cascades. At least one 

question was included for each of the 14 TDF domains. The topic guide (Appendix 

3) aimed to elicit factors affecting recognition of prescribing cascades based on 
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interviewees’ knowledge and experience, as well as barriers to and recommendations 

for improving the recognition of prescribing cascades. The topic guide was pilot tested 

with one physician not affiliated with the research team; this interview was not 

included in the data analysis (as planned a priori).  

All interviews were conducted by the principal investigator of this study, Dr Ruth 

Daunt (RD). All interviews were conducted in person in a private room within the 

hospital between May and July 2024. All participants provided written consent prior 

to interview and verbal consent immediately prior to the interview. Field notes were 

recorded by the interviewer after each interview. All interviews were audio-recorded 

and transcribed verbatim, with transcripts subsequently deidentified.  

It was decided a priori that interviews would continue until there were at least two 

additional interviews in which no new major themes appeared, as this would help 

ensure that the topic has been adequately explored [162].  

3.2.5 Data analysis 

NVivo® software version 14 was used to facilitate analysis. Data were analysed in four 

phases. In the first phase, transcripts were read and re-read to ensure familiarity. In the 

second phase, the principal investigator conducted conventional content analysis, 

which involved open coding to create non-hierarchical codes that were then grouped 

into initial themes [163]. The third phase involved directed content analysis, using 

constructs and domains from the TDF as predetermined codes [163]. To enhance the 

reliability of coding, a second researcher (Dr Kieran Dalton (KD), pharmacist) 

independently identified themes and TDF domains across all transcripts. Factors 

considered when identifying predominant TDF domains included the frequency of 

beliefs, the presence of conflicting beliefs, and the strength of beliefs expressed [164]. 
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Finally, in the fourth phase, themes identified through conventional coding were 

categorised under the TDF domains that best reflected the themes and their associated 

codes [151].  

3.2.6 Reflexivity 

Research team background and professional experience  

Reflexivity, defined as the active, ongoing process of critically examining how a 

researcher’s own subjectivities, biases, and positionality influence the research 

process and outcomes, was an important element of the present study [165]. The 

research team included a research physician with specialist training in geriatric 

medicine (RD), a senior academic pharmacist with experience in qualitative methods 

(KD), and two consultant geriatricians (Prof. Denis O’Mahony (DOM) and Dr Denis 

Curtin (DC)). Three of the interviewees had previously worked clinically with RD. 

All participants were aware that DOM and DC were consultant colleagues working in 

the same hospital. KD had no contact with study participants. Acknowledging the 

influence of the research team’s background on the study design and methods, the 

following steps were taken to leverage the advantages of the team’s background and 

mitigate biases [166].  

Topic guide development 

The topic guide was developed using the research team’s experience in prescribing 

cascades, alongside the TDF and review of relevant literature. This approach had the 

advantage of creating a well-rounded guide based on current evidence and suited to 

the clinical context of the study. 
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Insider positionality 

As a physician with higher specialist training in geriatric medicine, RD recognised her 

‘insider position’ and was aware of the need to set aside her own perspectives and 

retain a neutral position when interviewing physician colleagues as a researcher 

[167,168]. Potential study participants were aware that RD had specialist training in 

geriatric medicine; this knowledge was beneficial in accessing potential participants 

within the hospital. Creating a pre-planned sampling matrix ensured diversity in 

participant characteristics, thus minimising the risk of selecting participants with 

potentially similar perspectives. During the interviews, the insider position meant that 

RD had the advantage of a shared clinical language and contextual understanding, 

facilitating rapport and easing the flow of interviews. One potential challenge of a 

shared language is the so-called ‘deadening effect’, where shared understanding is 

assumed and participants do not elaborate on their own individual views [169]. To 

overcome this, RD encouraged participants to elaborate and clarify their answers 

where needed. 

Data interpretation 

It is almost inevitable that the researchers’ own professional background will influence 

data interpretation, with views most congruent with the team’s own most easily 

received [165]. Consequently, RD debriefed the team regularly throughout the 

analytical process to maintain openness and critical reflection within the research 

team. Prior to finalising the TDF codes, RD and KD met to discuss the data findings 

and code development. 
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3.3 Results 

3.3.1 Participant Characteristics 

Fifteen potential hospital physician participants were contacted, of whom 14 were 

interviewed. These physicians had varying levels of training and experience aligned 

with the sampling matrix (Table 3.1). One physician agreed to participate but was 

unable to schedule an interview within the study timeframe due to other commitments. 

Seven participants were male and seven were female, with a mean of 6 years’ 

postgraduate experience (range: 10 months to 23 years). The mean interview duration 

was 18 minutes (range: 14-35 minutes). At the time of the interviews, participants 

were practising in the following specialties: respiratory medicine (n=4), rheumatology 

(n=3), acute internal medicine (n=2), and one each in cardiology, geriatric medicine 

(below SpR grade), endocrinology, stroke medicine, and infectious diseases.  

 

Table 3.1: Sampling matrix details of physician participants. 

a <1 year post-qualification experience 
b ≥ 1 year post-qualification experience (typically 2 years in duration after internship). 
c ≥ 3 years post-qualification experience (the final stage of specialist training prior to 
eligibility for consultancy). 

Physician Characteristic Number of 

interviewees 

Minimum number required 

as part of sampling strategy 

Gender 

Male 

Female 

 

7 

7 

 

4 

4 
 

Grade 

Intern/House officer a 

Senior House Officer b 

Registrar/Specialist Registrar c 

Consultant 

 
4 

3 

4 

3 

 
3 

3 

3 

3 
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All 14 TDF domains were identified in the transcripts, with corresponding quotations 

shown in Table 3.2, noting that some quotations are aligned to more than one TDF 

domain. All TDF domains are presented below, whereby the first four were identified 

as predominant in influencing hospital physicians’ recognition of prescribing 

cascades: environmental context and resources, knowledge, skills, and 

social/professional role and identity.  

3.3.2 TDF Domains 

(i) Environmental context and resources 

(a) Lack of access to up-to-date medications 

Interviewees highlighted difficulties accessing up-to-date lists of patients’ 

medications, as well as information relating to indications for medications, initiation 

dates, and intended duration, as significant barriers to recognising prescribing 

cascades. This challenge was particularly evident in the emergency department outside 

routine working hours, when it is often impossible to access patients’ full medical 

records or communicate with community healthcare providers. 

(b) Staffing 

Perceived chronic staff shortages, among both medical and pharmacy teams, 

contribute negatively to the recognition of prescribing cascades because they reduce 

the time available for comprehensive medication reviews. 

(c) Excessive workload  

Many participants identified excessive workload, specifically the responsibility for 

reviewing large numbers of patients within a limited daily timeframe as a key factor 

limiting their ability to devote time to recognising prescribing cascades. Time 
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constraints leading to “fast-paced” ward rounds limit the opportunity for thorough 

medication reviews. 

(d) Information technology  

Participants highlighted deficiencies in healthcare information technology (IT), 

including inadequate infrastructure and limited online resources. Ireland’s 

predominantly paper-based medical records system was seen as a significant 

hindrance, with participants expressing a desire for electronic records systems capable 

of providing alerts for potential prescribing cascades.  

Online resources, such as the Summary of Product Characteristics, were commonly 

cited as resources used to check drug side effects. Access to other resources, such as 

the online British National Formulary (BNF), was inconsistent and challenging for 

some participants. Some interviewees proposed ideas for enhancing IT resources, 

including the development of smartphone applications for healthcare professionals to 

check for common prescribing cascades and for patients as a method for maintaining 

up-to-date medication records.  

(ii) Knowledge 

(a) Recognising the term ‘prescribing cascade’ and its conceptual 

understanding 

Familiarity with the term ‘prescribing cascade’ varied across professional grade. 

Consultant physicians generally seemed unfamiliar with the term; however, they 

identified with the concept once provided with the definition. In contrast, all interns 

were able to define the term ‘prescribing cascades’ but admitted limited knowledge 

about specific prescribing cascades. During the interviews, some participants had 

difficulties explaining precisely what a prescribing cascade entailed and mistakenly 

described them as drug-drug interactions and non-specific prescribing errors.  
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(b) Knowing examples of prescribing cascades 

When asked, most participants had difficulty providing examples of specific 

prescribing cascades. When examples were provided, they were mostly ‘appropriate’ 

prescribing cascades (e.g. anti-emetic for nausea caused by an antibiotic) with very 

few examples of inappropriate prescribing cascades provided (e.g. anti-tussive for 

cough caused by an angiotensin-converting enzyme [ACE] inhibitor).  

(c) Education and training deficiencies 

All participants reported limited education on prescribing cascades. Few recalled 

undergraduate teaching on the topic, and none had received formal postgraduate 

teaching on cascades. Interviewees emphasised the need for targeted education, 

particularly for the most junior physicians (e.g. interns and SHOs), to improve 

recognition of prescribing cascades in clinical settings.  

(iii) Skills 

(a) Experiential learning 

Several participants noted that most of their knowledge about prescribing and 

deprescribing – including prescribing cascades – developed informally during 

postgraduate training, often through experiential learning while working with geriatric 

medicine consultants. 

(b) Improvement with training 

Participants reported that their ability to recognise prescribing cascades improved with 

experience. Intern physicians, in particular, reported challenges with recognising 

cascades due to limited exposure. Participants suggested that case-based learning and 

early-career training (during intern/SHO years) could enhance skills. 
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(iv) Social/professional role and identity 

(a) Physicians’ responsibility in prescribing cascade recognition 

All interviewees stated that recognising prescribing cascades is primarily the 

responsibility of the prescriber, with ultimate accountability resting with the most 

senior attending physicians in the hospital system i.e. consultants. Some junior 

physicians felt less responsible, as they reported prescribing most medications under 

the direction of more senior colleagues. This perspective contrasted with that of senior 

physicians, who noted that junior physicians can sometimes prescribe without 

complete understanding of the clinical context, increasing the risk of prescribing 

cascades.  

(b) Pharmacists’ roles  

Pharmacists were identified as crucial for recognising prescribing cascades through 

routinely performing an accurate medication reconciliation and review, identifying 

side effects, and highlighting potentially inappropriate medications to the attending 

physicians. Some participants also suggested that a combined pharmacist-physician 

ward round would be an effective method to monitor and review patients’ medications 

for potential prescribing cascades. 

(c) Specialty role 

Geriatricians were frequently mentioned for their expertise in deprescribing 

inappropriate medications and greater capacity to recognise prescribing cascades. 

Some participants indicated that they were more confident recognising prescribing 

cascades within their own specialty. 
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(v) Social Influences 

(a) Hierarchy and modelling within medical teams 

Junior physicians, particularly interns and SHOs, described hesitancy with discussing 

medications with senior colleagues, influenced by relationships and team culture. 

They also reported that they tended to imitate the prescribing and deprescribing 

practices of their senior colleagues and would hesitate to question their prescribing 

decisions. In contrast, consultants indicated that they welcomed junior physician input 

on patients’ medications e.g. if they were to highlight potential adverse effects and/or 

potential prescribing cascades.  

(b) Support from patients 

Participants expressed mixed views on patients’ roles in supporting physicians to 

recognise prescribing cascades. Some expected patients to maintain an accurate 

medication list and to report any suspected adverse symptoms to their doctor, while 

others perceived that it was “unfair” to expect patients to do this, particularly older 

adults and those with limited knowledge about their medications.  

(c) Support from other healthcare professionals 

Many interviewees emphasised the possibly beneficial supportive role of other 

healthcare professionals (i.e. other than pharmacists) in recognising prescribing 

cascades, including nurses, occupational therapists, and physiotherapists. Nursing 

staff, in particular, were noted to be well positioned to identify adverse effects 

following medication changes. One participant commented that all healthcare 

professionals should be “empowered” to speak up regarding any medication-related 

concerns, which could help prescribing cascade recognition. 
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(d) Reluctance to change medications prescribed by others 

Participants reported reluctance to discontinue medications initiated by other 

physicians, particularly when the physician had expertise in the relevant area, even 

when they suspected a prescribing cascade had occurred. 

(vi) Goals 

Interviewees reported that the focus during hospital admissions tends to be primarily 

on the treatment of presenting acute problems rather than reviewing longstanding 

medications which may be contributing to prescribing cascades. Even when a patient 

presents with a new symptom or change of clinical status, the goal is usually to address 

the acute problem by prescribing symptom-relieving medication rather than a more 

comprehensive medication review of all drugs taken by patients that might help to 

identify potential side-effects. 

(vii) Memory, Attention and Decision Processes  

Interviewees noted challenges with distinguishing between side-effects and new 

medical conditions, highlighting that a “fresh set of eyes” can help to identify side-

effects and potential prescribing cascades.  

Participants noted that the focus in the acute hospitalisation context is primarily on the 

acute problem that led to admission. Therefore, less attention is given to reviewing 

medications (especially long-term medications), limiting the opportunity to recognise 

pre-existing prescribing cascades.  

(viii) Beliefs about Consequences 

(a) Prescribing cascades leading to patient harm 

Participants commented on the potential for harm associated with unrecognised 

prescribing cascades (polypharmacy, pill burden, increased hospitalisation). However, 



 98 

some participants appeared to downplay the consequences, viewing certain 

prescribing cascades as “benign”, and had an acceptance that side-effects and 

associated prescribing mistakes happen frequently. 

(b) Personal impact on physicians and patient disclosure 

Interviewees perceived few personal consequences for failing to recognise prescribing 

cascades. Some indicated they would only inform the patient if severe adverse effects 

arising from prescribing cascades occurred.   

(ix) Beliefs about capabilities  

Junior physicians, particularly interns/SHOs, expressed low confidence in recognising 

prescribing cascades, despite familiarity with the term. In contrast, other participants, 

particularly consultants, expressed confidence in recognising prescribing cascades 

even if they were not familiar with the term prior to the interview.  

(x) Intentions 

When new symptoms appear, hospital physicians’ primary motivations are centred on 

symptom management, and were not actively inclined to identify potential prescribing 

cascades i.e. to search for cascades proactively.  

(xi) Emotion 

Some participants highlighted that they would avoid asking questions of senior 

colleagues regarding potential prescribing cascades for fear of appearing “silly” or 

“unintelligent”. 

In the theoretical setting of recognising that they had caused an inappropriate 

prescribing cascade, some participants described that they would feel “horrible”, 

whereas others described that they would feel “okay” about this. 
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(xii) Behavioural regulation 

Participants expressed a desire for external mechanisms, either through feedback from 

colleagues or from alert systems, to learn from prescribing errors and recognise 

prescribing cascades more easily in the future.  

(xiii) Optimism 

Some participants seemed less concerned about the consequences of prescribing 

cascades, describing them as “benign” consequences. 

Additionally, participants were generally pessimistic regarding the frequency of 

inappropriate prescribing cascade recognition, stating that “most are not recognised” 

and opportunities to recognise prescribing cascades are frequently missed.   

(xiv) Reinforcement 

One interviewee noted that the rapport they developed with patients reinforced their 

response to patients reporting side effects (e.g. they were less likely to recognise if 

lower rapport or high level of complaints in general).  

Some participants suggested that junior doctors could be incentivised to report errors 

related to suspected prescribing cascades, by framing it as a learning opportunity and 

reassuring them that reporting would not result in punitive consequences.
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Table 3.2: Illustrative quotations.  

Descriptor  Quotations  

Environmental context and resources 

Lack of access to up-to-

date medications 

 

 

 

 

 

 

 

“...if everybody just starts writing what this medication is indicated for and we kept it in the patient's medical records, that 

would be really helpful.” [SHO 1] 

“...you don't know what medications they're on…significant problem with then trying to manage their medication when they 

come in, because maybe you have a prescribing cascade that happens because they're on something you just don't realize they 

are on…” [Consultant 3] 

“...often, we don't know what drugs patients are on… if they come into the emergency department, you don't know what they're 

on, so you might start instigating some treatment, for example... you might start a diuretic but unbeknownst to you they're 

actually on a calcium channel blocker that was started by the GP a couple of weeks ago.” [Consultant 2] 

“If [patients] write down their medications and the dates of things were changed… can be helpful because we don't have a 

unified prescribing log between GPs and pharmacies and hospitals…” [SHO 2] 
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Staffing 

 

 

Excessive workload 

 

 

 

 

 

 

“…they [patients] come in and they're not sure what medications they are on and they don’t have a list… you're looking at their 

last list… hoping this is right.” [Registrar 4] 

“...in general, when patients are in hospital, (they) don't tend to know what they're on…” [Intern 1]  

“Like the hospital’s understaffed simple as. I think if we have more staff, more time to think about things, we are more likely to 

identify [prescribing cascades].” [Intern 1]  

“…there's lack of staff members in the hospital because if we have more staff, we will reduce clinical workload and then hospital 

doctors can spend the time looking through the Kardex® and making decisions…” [SHO 1] 

“…with a busy inpatient list, you're running around the ward, you're often dealing with one or two key aspects of the patient 

care… we do try and look at the Kardex® each time … you have to try and keep it all in your head, where you remember the 

background medical history of the patient, what drugs they’re on… sometimes, I think due to time constraints, you don't realise 

that maybe the side effect of the drug is contributing to the symptom that you're now looking at…” [Consultant 2] 

“…we just couldn't find a time to dedicate ourselves to work on that [identifying prescribing cascades] on top of our already 

massive clinical workload.” [SHO 3] 

“…a busy inpatient service... ideally it would be great to have a proper sit down with every patients’ Kardex ® to go through 

the medications. But the reality is, if you have 30 odd patients on an inpatient list, and you have to see all of them every day, 

you might overlook some of the Kardex’s®…” [Registrar 2] 
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Information technology 

 

 

 

“The number one barrier that jumps out to me would be time pressure… the speed at which ward rounds happen…” [SHO 3] 

“In an ideal world, if we were doing electronic prescribing, you could probably have something say, ‘is this medication 

warranted?’ or ‘what is your reason for starting it?’” [Registrar 1]  

“We're living in a very archaic system that doesn't help with flagging when prescribing cascade might be happening… a simple 

intervention would be having an electronic health record prescribing system, but it's a very complex intervention to put in place 

unfortunately.” [Consultant 3] 

“I would just type in the name of the medication and look at the SPC and then look at the information of what side effects are 

common. On the computers in the hospital, they have medicines.ie, I can get information on it as well.” [Intern 3]  

“I know that there's new ways to access it [the BNF], but it's always, in the last few years, been tricky.”  [Consultant 1] 

“…if you had an app-based system where you have common prescribing cascades, for example, you click in opiates and then 

common co-prescribers, and then you could have a list of inappropriate common prescribing cascades.” [Consultant 2] 

“I think it'd be brilliant if everyone [patients] had…an app or something that would have their medications on it, so that … if 

they had swelling in their legs, you'd know they were on amlodipine or…” [Registrar 4] 
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Knowledge 

Recognising the term 

‘prescribing cascades’ 

and its conceptual 

understanding 

 

 

 

Knowing examples of 

prescribing cascades 

 

 

 

 

“I didn't know what they [prescribing cascades] were before coming here today. And I certainly don't think a lot of the doctors 

in training would be familiar with the concept”.  [Consultant 2] 

“I think people would recognise what happened ... the laxative for constipation in the opioid patient … but they wouldn't group 

it together as ‘oh look at this interesting prescribing cascade’…” [Consultant 1] 

“People are paralysed by lack of knowledge in regard to deprescribing, so they do nothing…”  [Consultant 3]  

“…oftentimes opioids can have side effects … nausea and then people need an anti-emetic to manage that … it's not something 

I've thought about much…” [Intern 3] 

“… ACE inhibitor ®cough, opioid ® constipation ® laxative. Antihypertensive and then hypotension and then, I don't know 

adding in something to raise the heart rate or something...uh, inotrope, or vasopressor…other barriers, just not being aware 

of them… I only know the ones I mentioned and that's not very many.”  [Intern 4] 

“…if somebody is on a PPI like lansoprazole, and they get put on clopidogrel, or they are on omeprazole and get put onto 

clopidogrel and then you have to change the omeprazole to something else.”  [Registrar 1] 

“So I’m trying to come up with examples, but I keep thinking of contraindications as opposed to prescribing cascades…” 

[Registrar 2] 
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Education and training 

deficiencies 

 

 

“I don't really remember being taught anything about it in college or … BST teaching [formal post-graduation teaching for 

SHOs] or anything…” [SHO 2] 

“I think it's very important to have like the foundation level of education as an undergraduate, but also have constant reminders 

post-grad…” [Registrar 2] 

“...general education about ‘the most common inappropriate prescribing cascades’, ‘can you screen for them’.” [Consultant 

1] 

“... a medication alert system ... just to highlight that these were the inappropriate prescribing errors that have occurred… 

builds your awareness of it… always comes back to education, education, re-education and reminders…” [Consultant 2] 

 

Skills 

Experiential learning 

 

 

“...at an intern level, just a lack of experience and the lack of seeing these patterns from before and… anticipating these 

treatments.” [Consultant 3] 

“I think as time goes on, maybe when you become a reg … you try and to take more of that in perspective and look at people's 

Kardex® before they go home and see do they need to be on everything.” [Registrar 4] 
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Improvement with 

training 

“In medical school, it's a bit theoretical at that point… if we had a prescribing safety course in… your first year as an intern… 

where you could refresh things and… talk about common drugs and common errors, that might be a bit more practical at that 

point. …and as an SHO as well.”  [Registrar 4] 

“You can start by training the young doctors, so when they become consultants to keep that in mind.” [SHO 1] 

Social/Professional Role and Identity 

Physicians’ 

responsibility in 

prescribing cascade 

recognition 

 

 

 

 

 

 

“It's probably everyone’s responsibility to recognise prescribing cascades to the best of their ability…senior staff would 

probably be much more used to it and probably better at it in general” [SHO 3] 

“…the medical team … the buck stops with them … you're the one prescribing, you're the one reviewing prescriptions on a 

regular basis…” [Consultant 1] 

“…the more junior, the less likely that they would be to pick it up and [more likely] to kind of give something a little bit more 

‘blindly’." [Registrar 1] 

“Being an intern, I'm not the one deciding to start the new medication, it'd be someone more senior on my team saying, ‘start 

this medication for this patient’…” [Intern 3] 

“…if we really want to solve this problem… having a specific team that review medication would be good, without interfering 

with the normaL ward jobs…” [SHO 1] 
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Pharmacists’ role 

 

 

 

 

Specialty role 

“People tend to ‘pass the buck’ to someone else when it comes to deprescribing, especially if unsure why someone is on a 

medication, don’t know who started it, don’t know when it was started, don’t know why it was started – in all that uncertainty 

some people just pass the buck.” [Consultant 3] 

“In my own experience, the pharmacist has been my primary source of flagging ‘this medication is inappropriate’, ‘this adverse 

effect might be due to a medication’…” [SHO 1] 

“…if there was if a prescribing cascade or unwanted side effects from medications, more often than not the pharmacists… flag 

them to us.” [Registrar 2] 

“…if there was (a) joint ward round with the pharmacist …(and) consultants… where you sit down and go through the 

medications and things like that, that might be more of a structured way…” [SHO 2] 

“In my previous rotation, my consultant was really good at reviewing patients’ Kardex®, but partly because he was the 

consultant geriatrician…” [SHO 1] 

“I previously worked in geriatrics … [the consultant] was really big on stopping the extra medication.” [SHO 2] 

“… what we see a lot is people come into hospital, with respiratory exacerbations, they’re put on antibiotics, they’re put on 

steroids… you can often end up with people who develop peripheral oedema. They end up developing volume overload… then 

you're into your prescribing cascade of giving them furosemide. Now they're hypokalaemic so you're giving them potassium … 

that's a prescribing cascade that we'd see frequently and recognise very, very quickly …” [Consultant 3] 
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Social Influences 

Hierarchy and 

modelling within 

medical teams 

 

 

 

 

 

 

 

 

Support from patients 

 

“… our consultants change every two weeks, if I don't know a consultant, I'm less likely to speak up. Whereas there are some 

consultants… I know them more… so I'd be more comfortable speaking up.” [Intern 4] 

“…it depends on the team structure and how comfortable they feel in asking for help or asking for advice or, you know, I 

suppose even having things explained to them…” [Consultant 3] 

“…you wouldn't want to challenge… someone more senior that has like prescribed…  the team I'm working with at the moment, 

I would be very happy… to bring it up with someone. But I can't say that for every team that I've been on…it's difficult to 

challenge someone more senior… if you did feel that you were really challenging them… then you might not be as inclined.” 

[Intern 2] 

“… we all admire the SHO and intern who do speak up... I think we want people to be challenging us. And we want we want 

the status quo to be challenged all the time…Empower the nurses, empower the pharmacists, empower every level of doctor to 

do the same thing [speak up about medication concerns].” [Consultant 1] 

“I think everyone has their preferences for the drugs they prescribe… if you're with a consultant who tends to prescribe a 

certain thing… you kind of copy that.” [SHO 2] 

“The patients themselves can also say ‘I'm not feeling well since this has started. These are my symptoms’…” [Intern 3] 
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Support from other 

healthcare professionals  

 

 

 

“Patients need to take responsibility for… their own healthcare management. I think it is their responsibility to have an up-to-

date medication list that they bring to each clinical appointment and…  to the hospital. They also probably need to take a role 

in the prompt recognition of change to their prescription and the prompt delivery of that prescription to their GP practice or 

their pharmacy…” [Consultant 2] 

“…it’s unfair to ask them [patients] to read up on medications… that's not their job, that's not what they’re trained for…” 

[Registrar 2] 

“We should be empowering them to challenge us on all of these things... by giving them prompts, between printed prompts and 

things like that saying, ‘it would be in your best interest to prompt the doctors with these questions every time you see them’…” 

[Consultant 1] 

“…any senior clinician… any pharmacists… and any senior nursing staff should have a role in that [recognising prescribing 

cascades] it’s the whole MDT.”  [Consultant 3] 

“…nurses… they're exquisitely positioned to do it [recognise medication side effects/ prescribing cascades] because they're 

giving the medicine to the patient… they have a huge amount of experience … it's more opportunistic… Although I understand 

that they might have less formal training in it, but they might have excellent experience… and we shouldn't discount their 

experience…” [Consultant 1] 
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Reluctance to change 

medications prescribed 

by others 

“I think people are probably quite speciality focussed. And while I would be comfortable changing someone's diabetes 

medication and things like that, and I mightn’t necessarily be comfortable…, you'd write to the rheumatologist and say, ‘does 

this person need to be on steroids?’… but I wouldn't necessarily stop if it's been prescribed by another specialist.” [Registrar 

4] 

Goals 

Focus tends to be on 

treating the acute issue 

and often a ‘quick fix’ 

“…as a hospital doctor reviewing inpatients… we often just focus on the primary issue and try to get the patient out of hospital 

as soon as possible. We don't often go and review the medication, although I believe a lot of patients probably have 

polypharmacy issues that are caused by prescribing cascades.” [SHO 1] 

“We're always quick to start someone on a medication and less quick to look at a medication we start and go ‘is that maybe 

causing that?’… we need to be looking more at deprescribing as opposed to increasing the number of drugs…” [Intern 1] 

“…it sounds really bad, that we don't care. We, people would rather have a quick fix ‘oh their overloaded give them diuretics’ 

than going back and reviewing the medications if there's any reason for them having this rather than just fixing it easily…” 

[Registrar 3] 

Memory, attention and decision processes 

A ‘fresh set of eyes’ can 

help identify potential 

errors 

“...on call [doctors] would review them [patients] and question things and a fresh set of eyes is good… sometimes reviewing 

the Kardex® yourself as the reg [registrar] on the ward every second day that someone has not been prescribed something 

completely off the charts…” [Registrar 3] 
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Less attention given to 

medication reviews 

“I don't even think it would cross my mind [prescribing cascades] …” [Intern 4] 

“…if people have been put on medications, they [doctors] don't always wonder if they still need to be on them. Sometimes they 

just add rather than actually review…  people are thinking more of the acute issue at hand rather than the long-term things…” 

[Registrar 4] 

 

Beliefs about Consequences 

Prescribing cascades 

leading to patient harm 

 

 

 

Personal impact on 

physicians and patient 

disclosure 

“…the risk of harm to the patient… that’d be readily avoidable if we had recognised it… longer length of stay, patient harm… 

more investigations, more anxiety for the patient…” [Consultant 2] 

“I think both short term and long term quite significant effects to it [prescribing cascades], maybe less so short term if it's 

something where it's just the symptom that you're trying to get under control… but you're not thinking about the long-term 

outcomes.” [Intern 1]  

“…polypharmacy, more interactions, longer patient stay… confusion… probably leading to frustration amongst families and 

the patients and most GPs if things aren't made clear.” [Registrar 1] 

“I’d probably wonder if I need to tell the patient [about a prescribing cascade] if I'm not 100% certain myself. I would do my 

best to prevent or stop this happening in future… I wouldn't be a 100% certain if I would... inform the patient exactly that this 

happened.” [SHO 3] 
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“Open disclosure is very important. It's key to making sure that patients feel safe… patients prefer open disclosure rather than 

finding out down the line… it's sometimes just as easy to be honest with the patient… ‘I made this mistake, now we've fixed it, 

and it's something that we can, you know, continue to improve upon’…” [Registrar 3] 

 

Beliefs about capabilities 

Confidence in capability 

to recognise prescribing 

cascades 

 

“I'd say that it has become maybe a bit more prominent, just as I have become more experienced. Maybe in my entire intern 

year, I would have been happy knowing what the drug was and knowing what a drug did… I probably wouldn't have known 

much else about a particular drug other than the more obvious side effects, but in terms of recognising a drug that might cause 

a certain side effect and then recognising the negative cascade, I would not have been able to do that in the intern year and 

maybe only slightly picking it up at this stage.” [SHO 3]  

“I don't know if I would be very confident about, for some obviously, the obvious ones that you hear about, but maybe other 

stuff I wouldn't really know. And then, I suppose, recognising… I'm not sure…” [Intern 2] 

“It's something intuitively that we see all the time, well recognised.” [Consultant 3] 

“I think people would recognise what happened [a prescribing cascade] … but they wouldn't group it together as ‘oh look at 

this interesting prescribing cascade’…” [Consultant 1]  
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Intentions 

Motivations are centred 

on symptom 

management 

“[Prescribing cascades are] probably not recognised enough… a lot of time on ward rounds, there's a reflex just to treat rather 

than to think…” [Consultant 3]  

“…that's [prescribing cascades] not something I would have consciously been thinking of, we look at their medication list and 

pharmacy would do their med rec [reconciliation]…but prescribing cascades isn’t something I've actively been looking for…” 

[Intern 3] 

“On call I don't even think it [prescribing cascade] would cross my mind. I'd never change a medication on call. I'd maybe write 

it in the notes and say for team to review. But I’d never change it myself.” [Intern 4]  

Emotion 

Fear of asking questions 

 

 

Emotions after a mistake  

“… it's probably a knowledge and experience piece… but scared perhaps to ask questions.” [Registrar 4] 

“I know other staff members would have a  fear of bringing up a question that they'd have and they would just choose not to 

bring it up… for fear of looking silly or inappropriate or unintelligent and fear of that being known…” [SHO 3]  

“If I was the one that made the mistake, I would feel terrible.” [SHO 1] 

“I’d feel reasonably okay if it was the first experience of it, making sure I actually made an effort to learn from it and not make 

the same mistake again.” [SHO 3] 
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Behavioural regulation  

Desire to learn from 

errors 

“…if I didn’t recognise it, then I won't recognise the next time if it hasn't been pointed out, you know that sort of way. So that's 

just like, uh, not learning from it then…”  [Intern 2] 

“…in previous institutions where I’ve worked there used to be a medication alert system that went around maybe once a month, 

just to highlight that these were the inappropriate prescribing errors that have occurred… builds your awareness of it…”  

[Consultant 2] 

 

Optimism 

Potentially ‘benign’ 

consequences of 

prescribing cascades  

Pessimism about 

recognition 

“Usually they would be benign [consequences of prescribing cascades] …” [Registrar 1]  

“…we probably miss opportunities in clinic to do a reconciliation or something of someone's drugs.” [Registrar 4] 

“I'm not sure if they're [prescribing cascades] recognised…” [Intern 1] 

“…in my limited experience, I have probably seen… less than five… think there's a lot more of them [prescribing cascades] 

that go on, that are missed…” [SHO 3] 
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Reinforcement 

Rapport with patients 

influences response  

 

Learning opportunity is 

an incentive to report 

“It depends on… prior interactions with the patient… they’re just some patients that seem to find an issue with everything, so 

when they say stuff, it's like the boy who cried wolf, you’re less likely to take it on board… other patients it's just the way they 

say things …it's the rapport you have with [them]…” [Intern 4] 

“…people are less likely to own up to errors that are made because … [of] … what would happen if they did own up. So, they 

need to be reassured that you're not going to give out to them. No one's going to lose their job over it, but it's very important 

that we have discussed it, so we all learn from it.” [Consultant 2] 

Abbreviations: ACE inhibitor: angiotensin converting enzyme inhibitor; app: smartphone application; BST: basic specialist training; GP: general 

practitioner (primary care physician); MDT: multidisciplinary team; PPI: proton pump inhibitor; SHO: senior house officer; SPC: Summary of Product 

Characteristics. 

Note:  Kardex®: a type of medication prescription and administration record; BST: hospital-based training programme completed by senior house officers. 
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3.4 Discussion 

This research has uniquely identified key factors that impact hospital physicians’ 

recognition of prescribing cascades using the TDF, which served as the theoretical 

model to gain comprehensive insights into the clinical behaviour of recognising 

prescribing cascades [151]. 

In essence, our findings indicate that knowledge about prescribing cascades is very 

limited among hospital physicians. While more junior physicians recalled being taught 

about prescribing cascades during their medical education, senior physicians were 

generally unfamiliar with the term. This suggests that the topic of prescribing cascades 

has only relatively recently been incorporated into medical education and that as a 

therapeutics concept it has not yet been integrated into routine clinical practice. This 

is emphasised by the fact that no participant recalled hearing the term ‘prescribing 

cascade’ mentioned in the clinical setting. Although in the three decades since 

prescribing cascades were first described, considerable research has been conducted 

on the topic, further efforts are needed to ensure that all physicians are familiar with 

prescribing cascades as a clinical term and therapeutic concept in order to increase 

awareness and recognition in practice [149]. Participants in this study were generally 

unable to name more than a few examples of specific prescribing cascades, most of 

which are classified as appropriate (e.g. opioid ® constipation ® laxative) rather than 

inappropriate (e.g. ACE-inhibitor ® cough ® anti-tussive). A comprehensive, 

validated list could serve as a resource for physicians, improving awareness, which 

has been identified in previous research as a key priority to improve recognition of 

prescribing cascades [98,99].  

In addition to limited knowledge of prescribing cascades, participants also 

demonstrated uncertainty distinguishing between polypharmacy, prescribing errors, 
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prescribing cascades, and drug-drug interactions during the interviews. For example, 

physicians sometimes provided examples of drug-drug interactions when asked for 

prescribing cascade examples. While previous research on deprescribing interventions 

has largely focused on reducing inappropriate or unnecessary medications, 

recognising prescribing cascades requires an additional layer of complexity i.e. 

identifying when a drug has been prescribed to treat a side-effect of another drug [170]. 

The conceptual overlap and confusion around the terminology is likely to further 

hinder efforts to recognise prescribing cascades. 

 

Participants indicated that the primary responsibility for recognising prescribing 

cascades lies with them as prescribers. However, despite this acknowledgement, 

recognising cascades was seemingly not a priority. One possible explanation is that 

participants often perceived the consequences of failing to recognise prescribing 

cascades in hospital as “benign” or inconsequential to the patient’s acute 

hospitalisation episode. Previous research has highlighted that the absence of clear 

evidence of patient harm can result in ‘deprescribing inertia’ [99]. Similarly, the 

present study displays ‘recognition inertia’. Additionally, participants did not perceive 

any personal negative consequences for failing to recognise and correct inappropriate 

prescribing cascades, with some suggesting that medication side-effects and 

prescribing errors are an inherent and to some extent unavoidable part of clinical 

practice [99].   

This attitude may reflect a broader view that failing to recognise prescribing cascades 

is an acceptable deficiency driven by systemic challenges and the day-to-day realities 

of busy clinical practice in hospitals. The lack of a well-established clinical focus on 

prescribing cascades, combined with the consensus from interviews that ‘most are not 
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recognised’ emphasises the low priority placed on their detection and management. 

Furthermore, errors related to unrecognised prescribing cascades are rarely the sole 

responsibility of one physician [98]. More often, they result from a combination of 

systemic and environmental challenges within the healthcare environment that 

influence the decision-making process. These challenges, frequently highlighted by 

interviewees, contribute to a culture wherein the relative lack of concern may stem 

from an acceptance of working in an imperfect healthcare system. 

 

Several prominent environmental challenges were repeatedly highlighted by 

participants. These included lack of accurate information regarding patients’ 

medications, insufficient staffing, and time constraints. A key issue identified was the 

lack of basic information during medication reviews, such as accurate medication lists, 

the original prescribing indications, and medications’ intended duration. The Irish 

public hospital system remains predominantly paper-based, with no widespread 

integrated electronic platform between community healthcare settings and hospital 

settings. This fragmentation often results in incomplete access to documentation, 

including medication changes made in other clinical settings.  

 

A recent study by Jennings et al. reported that communication failures and a lack of 

prescribing stewardship during healthcare transitions added to the degree of risk for 

patients when making prescribing decisions in such settings [99]. In line with this 

finding, interviewees in the present study emphasised that this issue was particularly 

problematic in the emergency department, where they described medication decision-

making as “hoping it is right”. In addition, physicians often make prescribing 

decisions in the context of limited, or at times inaccurate, information due to what one 
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interviewee described as an “archaic” health record system. This lack of 

comprehensive transfer of accurate information is a significant barrier to recognising 

prescribing cascades and increases the risk of medication-related harm to patients. It 

is unsurprising, therefore, that medication safety in transitions of care has been 

identified as a priority in the World Health Organisation’s ‘Medication Without Harm’ 

challenge in 2017 [72]. 

 

Physicians in this study also stressed the need for improved documentation, noting 

that medications are very often prescribed without a clearly documented indication. 

This aligns with a similar finding from previous research which noted that patients’ 

health records often contain insufficient information to support decisions on 

prescribing and deprescribing [78,156]. Research on deprescribing has similarly 

reported that clearer documentation of drug indications and long-term plans of each 

medication, as well as records of previously prescribed medications, in tandem with 

the reasons for their discontinuation, could facilitate easier recognition of prescribing 

cascades [171]. 

 

To improve recognition of inappropriate prescribing cascades, participants in this 

study suggested implementation of integrated IT solutions, aligning with previous 

research on prescribing cascades [160]. Such systems could support screening for 

prescribing cascades by improving documentation around prescribing and ensuring 

that all healthcare providers have access to all current medication information. Some 

participants suggested software-based systems such as electronic alerts. For electronic 

alerts to be effective, they must capture users’ attention whilst minimising ‘alert 

fatigue’, a challenge highlighted in the present study and previous studies [160,172]. 
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Other considerations for electronic alert systems include grading the priority of alerts, 

choosing appropriate timing, avoiding excessive numbers of alerts and cognitive 

overload, and ensuring they do not undermine clinical autonomy [172,173]. A critical 

factor highlighted in a previous study is the importance of accurate information in 

generating alerts without which alerts may be misleading [174]. In well-organised and 

fully resourced hospital systems, physicians could decide to refer patients with 

suspected potentially inappropriate prescribing cascades to polypharmacy clinics for 

assessment, if such clinics are available. However, in most hospitals, physicians will 

need to assess and decide on deprescribing when they receive electronic alerts to 

potential cascades, or to refer to specialists for advice. Furthermore, as suggested by 

participants, IT solutions could incorporate the development of smartphone 

applications both for patients and healthcare professionals. For patients, an application 

could help them maintain a personal record of their medication regimen and identify 

potential side-effects, empowering them to have an active role in medication 

management and prescribing cascade recognition [98,175]. For physicians, an 

application with a searchable database of common prescribing cascades could be 

clinically valuable.  

 

During inpatient admissions and ward rounds, staffing shortages, time constraints and 

acute issue prioritisation were frequently cited as obstacles to comprehensive 

medication reviews, with the cumulative effect of these factors limiting opportunities 

for identifying prescribing cascades [92]. Routine tasks, such as rewriting medication 

charts, are often delegated to the most junior members on the team due to time 

constraints, possibly representing a missed opportunity for prescribing cascade 

recognition [156].  
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Interviewees highlighted several challenges related to recognising prescribing 

cascades in older adults particularly. Hospitalised patients are increasingly older, 

frailer people who live with polypharmacy relating to their multimorbidity, in line with 

global demographic trends [9]. Identifying and classifying a prescribing cascade as 

appropriate or inappropriate in this cohort of patients, often with complex 

polypharmacy, has previously been described as “unfeasible” [99]. One strategy 

proposed by the present study’s participants to address these challenges was the 

implementation of routine expert medication reviews through a collaborative, 

interdisciplinary model including pharmacists and physicians. Such a model aligns 

with existing pharmacotherapy optimisation recommendations and could be integrated 

within a polypharmacy stewardship programme. Effective management of prescribing 

cascades involves several key steps: identifying the cascade, determining the 

indication for the original medication, assessing whether this indication remains, and 

deprescribing the original and/or subsequent medications where appropriate [143]. 

This model is likely to be more effective than simply increasing staff without ensuring 

that the additional staff have the required training and skills to effectively recognise 

and manage prescribing cascades.  

 

In the present study, participants also commented that many older adults had difficulty 

managing their medications, identifying side-effects, and communicating concerns 

regarding side-effects to their physician, making the detection of prescribing cascades 

more challenging. These challenges are exacerbated by the organisation of modern 

medicine around a single-disease framework, in which each condition is, in general, 

treated in isolation [23]. This framework is evident in hospital settings, where patients’ 
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assessments focus primarily on immediate presenting problems. Interviewees 

generally agreed with this, commenting that hospitalisation is usually focused on the 

acute presenting problem. Many participants also discussed the reluctance among 

doctors to modify or discontinue long-standing medications, especially those 

prescribed by other specialists expressing concerns about overstepping professional 

boundaries, even when they suspected that an inappropriate prescribing cascade had 

occurred.  

The present study highlighted that the hierarchical structure in hospital medical teams 

influences both the initiation and discontinuation of inappropriate prescribing 

cascades. More senior physicians commonly direct prescribing adjustments, with 

more junior physicians unlikely to question instructions from their senior colleagues 

[155]. This reduces the opportunity to scrutinise whether a prescription might cause 

an inappropriate prescribing cascade [149]. More junior physicians also reported 

lower self-confidence in identification of prescribing cascades, often perceiving their 

prescribing patterns as lower risk. These findings highlight the need for targeted 

education to enhance junior physicians’ knowledge and confidence in recognising 

medication side-effects and prescribing cascades. While formal educational 

programmes are essential, informal learning remains invaluable [155]. Many 

physicians in this study reported that they gained much of their knowledge on 

prescribing and deprescribing through working with consultants, especially 

geriatricians, because of their expertise with routine management of multimorbid 

patients who experience polypharmacy. They also suggested that leveraging teachable 

moments when prescribing cascades are identified and using these cases as direct 

learning opportunities may be valuable. 
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Ultimately, the integration of IT resources, a collaborative approach with specialists 

in pharmacotherapy (both physicians and pharmacists), and medication educational 

initiatives for both healthcare providers and patients would likely empower all parties 

to recognise and address prescribing cascades effectively, improving medication 

safety across healthcare settings. 

3.4.1 Strengths and limitations 

All interviews in this study were conducted by the same interviewer, ensuring 

consistency in data collection and data analysis. Reflexivity was considered 

throughout, enhancing the study’s rigour by accounting for potential biases in data 

interpretation. The TDF was utilised both in topic guide development and content 

analysis. This framework was beneficial to the study as it provides a structured 

approach to exploring behaviours and has been shown to reveal additional themes that 

may not be generated through other approaches [158,159]. Furthermore, TDF domains 

can be mapped to the Behaviour Change Wheel (BCW), which can be utilised to 

identify and design suitable interventions to address the barriers identified [176].  

The main limitation of the present study was the potentially low degree of 

transferability of the results, as this study was conducted in a single hospital in Ireland. 

This hospital operates within a particular social and environmental context, where 

health records are predominantly paper based. Consequently, the findings may be less 

generalisable to other healthcare settings, particularly those with different systems, 

resources, and cultures.  

3.5 Conclusion 

This study highlights the barriers that hospital physicians encounter in recognising 

inappropriate prescribing cascades, including gaps in knowledge, systemic and 
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environmental challenges, and cultural attitudes. Limited awareness of prescribing 

cascades, combined with fragmented healthcare information systems and often 

inadequate documentation of medication indication and duration, contribute to 

unrecognised prescribing cascades, increasing the risk of harm to patients, particularly 

multimorbid older adults with polypharmacy in the Irish hospital setting. Addressing 

these challenges requires targeted behaviour change interventions informed by these 

findings. These interventions could include integrated IT solutions, improved 

documentation of diagnoses and medications prescribed, interdisciplinary expert 

medication reviews, and enhanced education and training opportunities. Such 

interventions could empower physicians to recognise inappropriate prescribing 

cascades more effectively, thus facilitating their minimisation, ultimately reducing 

medication-related harm and improving patient safety.  
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CHAPTER FOUR  

Development of a modified Medication-Related Burden Quality of 

Life (mMRB-QoL) short form tool for older people with 

multimorbidity and polypharmacy: a mixed-methods study. 
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4.1 Introduction 

Despite extensive research on prescribing safety, no patient-related outcome measure 

(PROM) has been designed to specifically measure medication-related burden in older 

adults living with multimorbidity and polypharmacy [108,109]. As outlined in Chapter 

One, capturing patients’ perspectives using PROMs is recommended in clinical 

practice and clinical research as a component of treatment evaluation, helping to 

bridge the gap between evidence-based medicine and patient-centred care and 

ultimately improve healthcare quality.  

 

The original 31-item Medication-Related Burden-Quality of Life (MRB-QoL) was 

designed to measure the impact of medication-related burden on functioning and well-

being from the patients’ perspective. It provides a robust foundation for modification, 

due to its conceptual development from a meta-synthesis of 34 qualitative studies 

(encompassing 966 participant quotes), strong psychometric validity, and good 

internal consistency and reliability [137]. However, the original MRB-QoL's 

application to older adults is limited and there are practical challenges such as length, 

linguistic complexity, and potentially excessive respondent burden. Other PROMs 

exist, such as the EQ-5D-5L, the Multimorbidity Treatment Burden Questionnaire 

(MTBQ) and the Medication-Related Quality of Life (MR-QoL) tool; however, as 

discussed in Chapter One, these tools measure related but conceptually distinct 

constructs such as general health-related quality of life.  

Given that older adults with multimorbidity and polypharmacy are often the focus of 

deprescribing and medication optimisation interventions, a practical, reliable, and 

valid PROM to assess the impact of medication-related burden on QoL in this 

population is required [97,108,177]. Accordingly, this study aimed to develop a 
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modified short-form MRB-QoL (mMRB-QoL) specifically designed for older adults 

living with multimorbidity and polypharmacy that can measure the impact of 

medication-related burden on overall QoL in both clinical and research settings.  

4.2 Methods 

4.2.1 Study ethical approval, study design, and target population 

Ethical approval for this study was granted by the Clinical Research Ethics Committee, 

University College Cork. This study utilised a mixed-methods approach guided by the 

Goetz et al. framework for shortening composite measurement scales and the quality 

criteria proposed by Terwee et al. for health status questionnaires [178,179]. The 

process ensured the conceptual model was maintained, content validity was preserved, 

and the psychometric properties of the MRB-QoL were retained. A schematic process 

map for the development of the mMRB-QoL is presented in Figure 4.1. The study 

involved five phases: 

i. Prospective assessment of the original MRB-QoL in older adults living with 

multimorbidity and polypharmacy. 

ii. Qualitative research with potential end-users. 

a. Exploring perspectives on the MRB-QoL through semi-structured 

interviews with older adults attending the geriatric medicine out-patient 

department (OPD). 

b. Exploring perspectives on the MRB-QoL through a focus group with 

experts in geriatric medicine. 

iii. Clinical, multidisciplinary expert analysis of the MRB-QoL: evaluating for 

overlap, relevance, and wording. 
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iv. Consensus panel for developing the mMRB-QoL for use in older adults living 

with multimorbidity and polypharmacy  

v. Patient and public involvement for design and final modifications. 

 

 

Figure 4.1: Process map of development of Modified MRB-QoL. 

 

4.2.2 Phase 1. Prospective assessment of the original MRB-QoL in older adults 

living with multimorbidity and polypharmacy 

4.2.2.1 Study design, setting, and participants 

This phase was a single-centre observational prospective study conducted in the Cork 

University Hospital OPD in Cork, Ireland. A cohort of older adults attending the 

geriatric medicine OPD between August 2024 and November 2024 were 

consecutively approached by me, while awaiting their clinic appointment; each patient 

was recruited only once during the study period. I was not working in a clinical 

capacity within the OPD during the recruitment period. Eligible participants were 

adults aged ≥65 years, with multimorbidity ( i. e.		 ≥ 3 chronic long-term health 

conditions concurrently) and associated polypharmacy (≥5 medications prescribed 
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daily long term, i.e. >3 months.). Patients were excluded if they were unable or 

unwilling to give consent to study participation or if they did not have sufficient 

English language proficiency to complete the questionnaire. Patients completed the 

MRB-QoL in a private room in the OPD. Clinical and demographic information was 

obtained through interview with the patient and review of their medical records 

including details of age, sex, long-term daily medications, medical diagnoses, clinical 

frailty score (CFS), living situation (i.e. independently, receiving home help, or living 

in a residential care facility), and whether their medications were blister packed. 

4.2.2.2 Sample size 

There is no universally agreed sample size calculation for shortening or adapting 

composite measure scales [180,181]. One commonly used sample size calculation is 

the 5:1 ratio, meaning that five participants are included for each item on a scale 

[179,182]. For this study, the estimated sample size (n=155) was calculated using the 

5:1 ratio, (31x5=155). 

4.2.2.3 Scoring methods 

The original MRB-QoL uses a formula to convert scores on the MRB-QoL to a scoring 

system ranging from 0 to 100, where 0 indicates best possible medication-related 

burden QoL and 100 indicates the worst possible medication-related burden QoL 

(Appendix 4). No established cut-off points have been determined to indicate 

clinically meaningful scores. The same scoring formula was applied to the modified 

version.  

4.2.2.4 Data analysis 

Statistical analysis was conducted using SPSS® version 28.0 software and IBM® 

SPSS® Amos version 26.0.0 software. Descriptive statistics included the mean and 
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standard deviation (SD) for normally distributed variables and the median and inter-

quartile range (IQR) for non-parametric variables. Differences in MRB-QoL scores 

between dichotomous variables were compared using the independent t test. 

Associations between variables were assessed using Spearman’s correlation for non-

parametric variables and Pearson’s correlation for normally distributed variables. A 

probability value of <0.05 was considered statistically significant. 

Factor analysis and model fit 

Model fit was evaluated using four commonly applied indices: root mean square error 

approximation (RMSEA), comparative fit index (CFI), Chi square, and Tucker Lewis 

Index (TLI). An increase in CFI indicates an improvement in goodness of fit, with a 

threshold of ≥0.95 considered acceptable [183]. Conversely, lower RMSEA values 

reflects a better fit, with a threshold of ≤0.07 considered acceptable [184]. 

Internal consistency and reliability 

Internal consistency for each subscale was measured using Cronbach’s alpha (α) 

coefficient (0 ≤ α ≤ 1) to ensure that items within each dimension measured the same 

concept. A Cronbach’s α value  ≥ 0.70 was considered indicative of satisfactory 

reliability for each factor [179,185] 

Items were further examined for response distribution, missing data, kurtosis, and 

skewness with corresponding z-scores. Item-level skewness and kurtosis values 

between –1 and +1 were considered acceptable [186]. Z-values < 1.96 were considered 

to indicate approximate normality (p > 0.05), while z ≥ 1.96 indicated significant 

deviation (p < 0.05).[186] Items with <15% of missing values were considered 

acceptable in line with previous studies [179,185]. 
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Floor and ceiling effects 

Floor and ceiling effects were defined as the proportion of respondents scoring the 

highest (ceiling) or lowest (floor) possible score across any given item or factor. 

Significant floor and ceiling effects were defined as >15%, indicating reduced 

discriminatory power and limited sensitivity to change [179,185]. 

4.2.3 Phase 2. Qualitative research with potential end-users- Exploring 

perspectives on the MRB-QoL through semi-structured interviews with older 

adults attending the geriatric medicine OPD 

4.2.3.1 Study design, setting and participants 

One-to-one semi-structured interviews were conducted with a subset of participants 

who had completed the MRB-QoL as part of Phase 1. Semi-structured interviews were 

identified as the preferred method of data collection because they are well suited to 

generating detailed, nuanced descriptions of participants’ experiences and 

perspectives [153]. To obtain a range of patients’ perspectives, a stratified sampling 

matrix was used to ensure that the semi-structured interviews were conducted with ³4 

participants aged ³80 years and ³4 participants aged between 65 and 79 years, and 

with at least two males and two females represented in each age category. Participants 

were selected using stratified purposive sampling from those who had completed the 

MRB-QoL tool in Phase 1 [187].  

4.2.3.2 Data collection 

Immediately prior to their interviews, participants completed the MRB-QoL. An 

interview topic guide was developed based on reviewing relevant literature [179,188]. 

The topic guide was designed to elicit patients’ perspectives on the accessibility, 
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relevance, completeness, and length of the original tool as well as probe for any 

recommendations to improve the MRB-QoL (Appendix 3). 

All interviews were conducted in person by me (RD) between August and November 

2024. All participants provided written and verbal consent immediately prior to their 

interview. Field notes were recorded after each interview. All interviews were audio-

recorded and transcribed verbatim, with transcripts subsequently deidentified.  

4.2.3.3 Sample size 

It was decided a priori that two additional interviews would be conducted after the 

initial eight, and that interviews would continue until there were at least two 

contiguous interviews where no new major themes appeared, as this would help ensure 

that the topic has been adequately examined [162]. This approach was aligned with 

the principle of information power, whereby the richness and relevance of the data, 

rather than a predetermined sample size, determine the number of interviews required 

[189]. 

4.2.3.4 Data analysis 

NVivo® software version 14 facilitated data analysis. The data were analysed 

according to the method of Braun and Clarke [190].  Firstly, the transcripts were read 

and re-read to ensure familiarity. Secondly, I conducted conventional content analysis, 

which involved open coding to create non-hierarchical codes that were then grouped 

into initial themes [163].  To enhance the reliability of coding, a second researcher, Dr 

Denis Curtin (DC) independently identified themes across all transcripts. Themes 

were then reviewed and discussed to define the themes and subthemes, followed by 

selection of supporting illustrative quotes. Factors considered when identifying key 
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themes included the frequency of beliefs, presence of conflicting beliefs, and the 

strength of beliefs expressed [164]. 

4.2.4 Phase 2. Qualitative research with potential end-users- exploring 

perspectives on the MRB-QoL through a focus group with experts in geriatric 

medicine. 

4.2.4.1 Study design, setting and participants 

One focus group was conducted with four physicians, as decided a priori. The 

inclusion criteria required that participants were working in geriatric medicine, at 

consultant or specialist registrar (i.e. senior resident) grade, in the participating 

university teaching hospital at the time of the interview. Potential participants were 

identified through the professional network of the research team, and were invited to 

participate via email, which included an information sheet and consent form.  

4.2.4.2 Data collection and analysis 

A topic guide was developed based on reviewing relevant literature encompassing 

similar domains to the patient interviews (Appendix 3) [179,191]. Immediately prior 

to the focus group, participants completed a short questionnaire collecting 

demographic information (gender, grade, years of post-qualification experience). The 

focus group was conducted in October 2024 by me and was audio-recorded, 

transcribed, and analysed using the same methodology described previously in Section 

4.2.3.  
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4.2.5 Phase 3. Expert analysis of the MRB-QoL: evaluating for overlap, 

relevance and wording 

4.2.5.1 Expert panel composition 

The panel consisted of four participants (including representatives from pharmacy and 

geriatric medicine) with expertise in the care of older adults and pharmacotherapy in 

this population.  

4.2.5.2 Review process 

The panel was provided with the MRB-QoL for review prior to the meeting. During 

the meeting, each item was reviewed systematically for overlap with other items, 

relevance to the construct being measured, and clarity of wording. A consensus-based 

decision was made for each item, with the following possible outcomes: (i) retain item 

unchanged, (ii) propose revised wording, or (iii) recommend removal.  

4.2.5.3 Data analysis 

All decisions were documented, including justifications for retaining, revising, or 

removing items. 

4.2.6 Phase 4. Consensus panel for developing the mMRB-QoL for older 

multimorbid adults living with polypharmacy 

4.2.6.1 Consensus panel composition  

The panel was identified through the inter-professional network of the research team. 

It was planned a priori to include at least two physicians and two pharmacists, with 

the prerequisite that the panel included one physician and one pharmacist who had not 

been involved in any other phase of the study. 
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4.2.6.2 Consensus method  

A nominal group technique (NGT) was used to finalise the mMRB-QoL by integrating 

findings from the prospective study, qualitative research, and expert analysis 

[192,193]. This is a recognised approach used to achieve consensus between 

specialists in a particular field where expert opinion is important in shaping 

judgements, and where the literature may be limited [193,194]. A key advantage of 

NGT is that by including people with varied knowledge, expertise and skills, the 

results are likely to be of higher quality than those obtained through other methods 

[194]. The NGT method is typically modified to optimally suit the needs of the 

research study and therefore is generally referred as the modified NGT (mNGT).  

4.2.6.3 Process of mNGT 

The mNGT process was designed in accordance with the steps described by Dunham 

et. al (Figure 4.2) [194]. The results from the prospective study, the qualitative 

research and the expert panel’s proposals were reviewed by me and summarised in a 

document which provided suggestions for each MRB-QoL item (Appendix 4). This 

document was distributed to the panel members in advance of the meeting to facilitate 

‘silent idea generation’ and anonymous topic generation. By gathering written 

feedback prior to the meeting, each participant had the opportunity to share their ideas 

in an equal manner. Each participant reviewed all items in the document and provided 

an individual response regarding whether the specific item should be retained, revised, 

or removed. Participants were encouraged to base their feedback primarily on their 

expertise and if required to utilise the qualitative data and statistical results to support 

their decision. Participants were also invited to offer any additional comments, provide 

feedback on the Likert scale, and suggest any new items they believed should be 

included in the mMRB-QoL. Participants submitted their individual responses prior to 
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the consensus meeting. Feedback was consolidated and a revised document was 

prepared and shared with participants, summarising:  

1. The number of participants that agreed with the suggestion for each item. 

2. Feedback received on individual items. 

3. Proposed actions for each item, describing potential revisions if required. 

4. Summary of additional feedback from the panel. 

 

 

Figure 4.2: Standardised process to modified Nominal Group Technique 

 

4.2.6.4 mNGT meeting 

A structured, in-person meeting was convened to facilitate group discussion on the 

consolidated feedback. The meeting was led by the group facilitator (RD), who guided 

participants through the process. Following an introduction, the participants were 

asked to reflect on each subscale of the MRB-QoL. During the Round-Robin 

discussion, each participant was encouraged to verbalise their feedback. This was 
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followed by a group discussion where differing views were explored and justifications 

for retaining, revising, or removing items were discussed.  

If consensus on a particular item was not initially reached, participants provided 

reasons for the lack of agreement. When necessary, items were revised based on 

feedback from the panel. Following the mNGT meeting, a draft mMRB-QoL was 

developed and shared with all participants for review, feedback, and re-voting on any 

items yet to reach consensus.  

4.2.6.5 Final consensus 

There is no agreed level of acceptable consensus for NGTs [195,196]. However, it was 

decided a priori that an 80% consensus level would be acceptable. 

4.2.7 Phase 5. Final modifications and Patient / Public involvement (PPI) 

4.2.7.1 Overview and rationale 

PPI helps ensure patient-centred research, offering valuable insights through informal 

discussions with PPI contributors rather than formal, structured interviews [197]. In 

the context of questionnaire development, PPI contributes a greater understanding of 

end-users’ experiences, ultimately enhancing the questionnaire’s usefulness. It can 

reduce response error and response burden as well as improving questionnaire 

comprehensiveness and relevance while minimising item ambiguity [198,199]. The 

consensus-agreed draft of the mMRB-QoL for older adults with multimorbidity and 

polypharmacy was reviewed by a PPI group, consisting of three older adults who 

provided feedback. 
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4.2.7.1 Contributors 

No formal selection procedures were applied. Eligibility criteria required contributors 

to be representative of the tool end-users, i.e. older adults living with multimorbidity 

taking multiple daily medications. The opportunity to be involved in this study was 

advertised to potential contributors through a panel within the School of Pharmacy, 

University College Cork and through the research team’s social network. 

4.2.7.2 Steps to PPI 

A key enabler of effective PPI involves the development of strong rapport between 

the researcher and the contributor, which encourages more detailed feedback [198]. 

PPI input consisted of informal discussions to build rapport and the use of Think Aloud 

Task (TAT) methodology [200]. Contributors completed the questionnaire while 

verbalising their thought processes, providing insight as to how they interpreted, 

processed, and responded to individual items [198,200]. Issues identified during the 

TAT sessions were then further explored in an open-ended follow-up discussion. 

Contributors were encouraged to share additional feedback, and the researcher had an 

opportunity to ask open questions to probe any issues they detected during the TATs.  

Contributor feedback was incorporated into an updated version of the mMRB-QoL, 

ensuring that final refinements enhanced its clarity and usability. This process 

contributed to testing for face validity, confirming that the tool was comprehensive, 

relevant, and appropriately structured for the target population. PPI contribution is 

reported according to the GRIPP2 short form checklist (Appendix 2) [201]. 
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4.2.8 Reflexivity  

i. Research team background and professional experience  

The research team included a research physician with specialist training in geriatric 

medicine (RD), and two consultant geriatricians (Prof. Denis O’Mahony, DOM and 

Dr Denis Curtin, DC). The team’s clinical and research expertise informed the study 

design, data collection, and analysis. However, as in Chapter Three, the research team 

was aware of the potential for subjectivity in this study and that the team’s background 

could influence the study design, methods, and conclusion. Therefore, the following 

steps were taken to leverage the advantages of the team’s expertise and mitigate biases 

[166]. 

ii. Mixed-methods approach 

A mixed-methods approach was adopted to ensure methodological triangulation, 

strengthening the findings’ validity [202]. Triangulation was achieved through 

integrating multiple data sources (quantitative and qualitative) and involved a diverse 

range of perspectives on the mMRB-QoL through the consensus panel and PPI 

involvement. This approach supported the development of a valid and appropriate 

mMRB-QoL for older adults.  

iii. Mitigating against response bias  

The research team recognised how participants’ awareness of the research objective 

might influence their responses. For example, patients might attempt to provide the 

‘right’ answers that they believe align with the researchers’ expectations, leading to 

response bias. To mitigate this, I implemented strategies such as emphasising the 

importance of honest feedback and designing questions that reduced the likelihood of 

participants providing responses to perceived expectations.  
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iv. Insider positionality 

As a physician with higher specialist training in geriatric medicine, I recognised my 

‘insider position’ and was aware of the need to set aside my own perspectives and to 

remain neutral when interviewing physician colleagues [167,168]. Potential study 

participants were aware that I had specialist training in geriatric medicine; this 

knowledge was beneficial in accessing potential participants within the OPD.  

v. Data interpretation of qualitative phases 

It was recognised that the research team’s own biases could influence the 

interpretation of perspectives during the analysis [165]. To challenge interpretive bias 

and to foster critical reflection, I debriefed the team regularly throughout the analytical 

process. Prior to finalising the thematic codes, the one of the consultant geriatricians 

(DC) and I met to discuss the data findings and code development. 

vi. Framing of evidence 

The final development phase of the mMRB-QoL included an expert consensus panel 

that comprised individuals who had not been involved in earlier study phases. These 

external perspectives challenged assumptions, enhanced objectivity, and supported the 

rigour of the final development phase of the mMRB-QoL. Additionally, PPI was 

incorporated to ensure that the modified tool would be relevant and accessible to end-

users.  The inclusion of PPI contributors helped maximise acceptability and real-world 

mMRB-QoL application.   
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4.3 Results 

4.3.1 Phase 1. Prospective assessment of MRB-QoL in older adults with 

multimorbidity and polypharmacy 

4.3.1.1 Patient characteristics 

In total, 155 patients were enrolled in this study phase, of whom 87 (56.1%) were 

female and the remainder male, with a mean (SD) age of 80.3 (6.23) years. Baseline 

patient characteristics are presented in Table 4.1. The median (IQR) number of long-

term chronic conditions was 5 (4-6). A total of 1350 daily medications were prescribed 

to 155 patients i.e. an average of 8.7 daily drugs per patient, and 52 (33.5%) patients 

were prescribed 10 or more medications. The median (IQR) burden score was 23 (13-

34). A breakdown of the MRB-QoL score for each subscale is presented in Table 4.2. 

Of the 155 MRB-QoL questionnaires, five (3%) were incompletely filled. No 

participant left more than one statement blank. Items 18, 19, 23, and 29 were excluded 

from analysis due to high levels of “non applicable” responses. 

Table 4.1: Baseline patient characteristics and their associations with MRB-QoL 

burden scores. 

Variable Values P value 

Number of medications [Median (IQR)] 8 (4-10) 0.942 

Use of blister pack [Number of patients (%)]* 62 (41.9) 0.724 

Co-morbidities [Median (IQR)] 5 (4-6) 0.569 

Age [Mean (SD)] 80.3(6.23) 0.89 

Sex [Female (%)] 87 (56.1) 0.65 

Clinical Frailty Scale [Mean (SD)] 4.47 (0.9) 0.936 
 

Abbreviations: MRB-QoL: medication-related burden quality of life; IQR: 
interquartile range; SD: standard deviation.  
Notes: Statistical tests included Spearman’s correlation, Pearson’s correlation, and the 
independent t-test; *missing data for n=7 patients. 
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4.3.1.2 Scale internal consistency, reliability, skewness and kurtosis 

All subscales demonstrated acceptable internal consistency, except for Subscale D 

which showed questionable internal consistency. Details of Cronbach’s alpha values 

are presented in Table 4.2. Subscale means (SD), skewness, and kurtosis are also 

reported in Table 4.2. Z-tests indicated significant skewing for Subscales D and E.  

Significant floor effect was also observed in Subscales D and E, with a less 

pronounced floor effect in Subscales A and C.
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  Table 4.2: Scale Internal Consistency, Reliability, Skewness, and Kurtosis. 

Note: Four items were excluded from analysis due to high levels of “non applicable” response

Factor/ Subscale Number of items 

included in analysis 

Cronbach’s 

Alpha 

Floor (%) Ceiling (%) Interpretation 

of Cronbach’s 

Total Mean 

Score and SD 

Skewness Kurtosis 

A: Medicine Regimen and 

routines of taking medicines 

11 0.851 20.6 0.6 Good 18.8 (14.9) 0.337 

Z = 1.73 

-0.767 

Z=- 1.98 

B: Psychological Wellbeing 6 0.834 7.7 1.9 Good 39.1 (24.4) 0.361 

Z= 1.86 

-0.0518 

Z=-1.33 

C: Physical Wellbeing 4 0.742 17.4 0.6 Acceptable 27.2 (20.3) 0.396 

Z= 2.03 

-0.467 

Z= -1.21 

D: Health Services 3 0.68 45.1 0.6 Questionable 15.1 (16.9) 1.01 

Z 5.18 

0.590 

Z= 1.52 

E: Social Wellbeing 3 0.766 42.2 0.6 Acceptable  17.6 (19.8) 1.116 

Z= 5.9 

0.778 

Z=2.01 
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4.3.1.3 Factor analysis 

Confirmatory Factor Analysis (CFA) was performed using the previously proposed 

five-factor model (Subscales A to E) from the original MRB-QoL study. Item numbers 

in Figure 4.3 correspond to their number in the MRB-QoL, with factor loadings and 

latent factor correlations also presented. Model fit indices were as follows: Chi: 0.000, 

TLI = 0.797, CFI = 0.82, and RMSEA = 0.082, indicating suboptimal model fit.  

 
 

Figure 4.3: Factor Model for Confirmatory Factor Analysis. 

Note: Subscales correspond to the various factors within the MRB-QoL: Subscale A: Medicine 

Regimen and routines of taking medicines; Subscale B: Psychological Wellbeing; Subscale C: Physical 

Wellbeing; Subscale D: Health Services; Subscale E: Social Wellbeing. 
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4.3.1.4 MRB-QoL associations 

The total number of medications and co-morbidities were not significantly correlated 

with total MRB-QoL scores. In addition, age, gender, and CFS were not significantly 

associated with higher MRB-QoL scores (Table 4.1).  

4.3.2 Phase 2. Qualitative research with potential end-users 

4.3.2.1 Exploring older adults’ views and perspectives on the MRB-QoL 

Ten semi-structured interviews were completed with patients according to the 

sampling matrix (Table 4.3). The mean age was 81.0 years (SD 8.67). The mean 

interview duration was 6.24 minutes (SD 3.26), range: 3 – 14 minutes.  

Table 4.3: Sampling matrix details of patient participants. 

 

Four key themes were identified from the interviews, as shown below, with 

corresponding quotations shown in Table 4.4.  

i. Accessibility issues: wording clarity and font size 

Several participants, particularly those over 80 years, reported difficulties in 

comprehending certain statements, describing longer statements as “a bit confusing”. 

The use of examples helped item understanding. While the font size was generally 

Patient 

Characteristic 

Number of interviewees Minimum number required as 

part of sampling strategy 

Gender 

Male 

Female 

 

4 

6 

 

4 

4 

Age 

< 80 years 

>80 years 

 

5 

5 

 

4 

4 
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acceptable, some participants suggested that increasing the font size could enhance 

accessibility for older adults.  

ii. Manageable length, but preferably shorter with less repetition 

Some participants found the length manageable, particularly as the MRB-QoL is 

divided into different sections. In contrast, others felt that a shorter version would be 

preferable, describing the current length as potentially “daunting” to complete. Many 

interviewees commented on repetitive items within the tool, particular within 

Subscales A and E.  

iii. Likert scale complexity 

Several interviewees highlighted challenges in using the Likert scale, such as 

distinguishing between response options such as ‘strongly agree’ and ‘agree’. A few 

participants suggested that a simpler response format, such as ‘yes’ and ‘no’, might 

improve usability for older adults. Others suggested that MRB-QoL users may need 

guidance on how to answer according to the Likert scale and assistance may facilitate 

accurate response selection. 

iv. Questionable relevance and personal applicability of some items 

Overall, participants felt that the MRB-QoL dealt with all key aspects of medication-

related burden. While some statements were perceived as “unnecessary” or 

“irrelevant”, it was acknowledged that perceived relevance might vary between 

individuals, influenced by personal circumstances. This was particularly noted for 

sexual function-related statements. In contrast, statements related to stigma and social 

embarrassment were generally deemed to be less relevant to most older adults. Content 

gaps were also identified in relation to side effects. 
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Table 4.4: Themes and illustrative quotations from semi-structured interviews with older adults attending the geriatric medicine  
out-patient department. 
Descriptor Quotations 
Theme 1 – Accessibility: wording clarity and font size 
Difficulty 
comprehending 
longer or complex 
items 
 
 
 
 
 
 
 
 
 
 
 
 
 

Visual readability 
and font size 
preferences 
 
 
Examples help item 
understanding 

“…I could understand them all… I found it easy enough to read…” [Patient 8 (<80)] 
  
“…some of them were a bit long. And the long ones tended to be a bit confusing”. [Patient 1 (³80)] 
 
“I could find no problem (with completing the MRB-QOL), and I thought it was grand.”  [Patient 2 (³80)] 
 
“…some of them (item statements) were long and others were okay…shorter was easier (to understand)”. [Patient 6 (³80)] 
 
“[The wording is a]... small bit confusing, a couple of questions, such as number 25…” [Patient 5 (<80)] 
 
“But some of them (item statements), you know were a bit confusing…the wording… some words you don't understand, but if it is 
in a simpler language, it would be easier for people…. well for the likes of me and other older people, it would be more 
beneficial.” [Patient 6 (³80)] 
 
“I thought it’s (Subscale D) hard to make out… the way they were stated.” [Patient 3 (<80)] 
 
“… if you had reading glasses, it would be very good, but if I took my time, I could manage it without my reading glasses.” 
[Patient 10 (<80)] 
 
“I find this is quite comfortable … but I'd have to put my reading glasses on.” [Patient 4 (<80)] 
 
“…the writing (font) … for older people, it could be larger.” [Patient 6 (³80)] 
“… you’re putting down examples as well - made that...made it easier (to understand) …” [Patient 3 (<80)]  
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Theme 2 – Manageable length, but preferably shorter with less repetition 

Shorter MRB-QoL  
preferable 
 
 
 
 
 
 
 
 
 
 
Perceived overlap 
between items 

“I think making it shorter would make it easier...” [Patient 10 (<80)] 
 
“… if you need to ask all those questions then you need to, but I would prefer if there were less (items).”  [Patient 1 (³80)] 
 
“… it's nice that it's in segments…It may be a bit too long… it might be a bit daunting when you see it first and you know it's not 
just that page… there's more at the back… maybe a little bit shorter.” [Patient 4 (<80)] 
 
“It's a bit long… if you have less questions, and if it was more to the point of what you're trying to achieve it would be better.” 
[Patient 6 (³80)] 
 
“… it's not too short or it's not too long.” [Patient 3 (<80)]  
 
“… maybe 1 or 2 of the questions could have been …and I remember thinking, ‘that could have gone in with that other one’. But 
maybe they just maybe want to be specific.” Patient 9 (³80)] 
 
“… some repetition on ‘whether anybody cares’… I would say one answer would have done the lot.” [Patient 9 (³80)] 
 

Theme 3 – Likert Scale Complexity 

Challenges 
distinguishing 
between response 
options 
 

“…to define between ‘strongly agree’ and ‘agree’ … I found it difficult to distinguish …” [Patient 1 (³80)] 
 
“…it was a bit tricky to do it (Likert scale) but I worked it out in the end and it was okay…” [Patient 5 (<80)] 
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Assistance may 
facilitate accurate 
response selection 

“…if you give me a range of answers, I'd rather just have yes or no. … I can find these types of things … a bit off-putting. …. I 
always feel unsure as to whether I've marked the right column … it would be nice to have somebody there that could say ‘yes, if 
that's how you feel, you put it in this column or that column’.” [Patient 4 (<80)] 
 

Theme 4 – Questionable relevance and personal applicability of some items 

Personal 
circumstances 
influenced item 
relevance 
 
 
 
Certain items not 
applicable to all  
 
 
 
 
 
 
 
 
Content gaps 
identified 

“ It really applies differently to different people….” [Patient 9 (³80)] 
 
“I think it's important to let the doctor… know your feelings... I think they [the item statements] are important to ask.” [Patient 8 
(<80)] 
 
“I found it necessary otherwise you're not going to have any background.” [Patient 9 (³80)] 
 
“I found a lot of the questions unnecessarily… like ‘you’re embarrassed, people seeing how much medicine you take’…” [Patient 
6 (³80)] 
 
“I found an awful lot of it irrelevant.” [Patient 7 (³80)] 
 
“ ‘I would rather not tell others I'm taking medicines regularly’… That was true in the olden days but definitely not now.” [Patient 
1 (³80)] 
 
“… sexually frustrated... everybody's built differently. I suppose that it would be necessary to some people.” [Patient 9 (³80)] 
 
“I think there should be more questions on side effects.” [Patient 5 (<80)] 
 

Abbreviations: MRB-QoL: Medication- related burden- quality of life.
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4.3.2.2 Exploring geriatric medicine experts’ views and perspectives on the MRB-

QoL  

The focus group consisted of two consultant physicians and two trainee physicians 

completing specialist training in geriatric medicine (meeting duration: 28 minutes). 

Two participants were female and two were male, with a median of 10 years’ post-

qualification experience (range: 5-13 years). Participants reached a consensus in 

ranking the items in each subscale from most important to least important in terms of 

content (Appendix 5). Two key themes were identified as shown below and 

corresponding quotations are presented in Table 4.5. 

i. Repetition and redundancy between multiple items  

The participants identified redundancy within the MRB-QoL, noting that several items 

address similar concepts with only minor differences in wording. This was particularly 

evident within subscales A and E. It was suggested that streamlining these sections 

could enhance usability, making the tool more accessible for older adults.  

ii. Relevance and completeness of content 

Overall, the tool was considered highly relevant to older adults, particularly in relation 

to Subscales B, C, and D. Certain items were perceived as less relevant to older people 

depending on clinical context and personal circumstances.   

Additionally, participants highlighted two potential aspects of medication-related 

burden relevant to older adults which are not measured in the tool. These include the 

challenge of medication management in a fragmented healthcare system and the social 

impact of complex medication regimens, particularly when family/carers assist with 

medication management and organisation.
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Table 4.5:  Themes and illustrative quotations from focus group with experts in geriatric medicine 

Descriptor Quotation 
Theme 1 – Repetition and redundancy between multiple items 

 
Many items address 
similar concepts with 
only minor 
differences in 
wording, resulting in 
perceived repetition. 

“They are all sorts of variations on a theme.” [Physician 3] 

“There is a bit of duplication … (items)  four, six and ten are similar, the ‘fitting medication routine into my schedule’ and 
‘sometimes cancelling my schedule’… ” [Physician 1] 

“It might be … simpler to administer to older people if it was … streamlined or narrowed … (Section A) could definitely be 
narrowed … the physical act could be tied into one thing (item) …  the organisation of the medications, is it convenient opening 
the packages, difficult to organise …. There is a bit of repetition, but it is relevant, definitely.” [Physician 3]  

“…(items) 18 and 19 - similar theme and  21 and 22 - similar theme…”  [Physician 1] 

Theme 2 – Relevance and completeness of content 

 
Limited relevance of 
some items to older 
people 
 
 
 
 
 
 
 
 
 

“… ‘reminded of one's health problems’… I don't know that that's a theme that I encounter much in clinic, people don't like 
polypharmacy, but they don't usually say to me, ‘this reminds me that I have heart failure’.” [Physician 2] 

“They're all [Subscale D] pretty relevant here.” [Physician 3] 

“…maybe for a younger person this is relevant (Subscale E), but for an older person, less so…” [Physician 4] 

“..it's [medication management] one of the things that interferes with people’s independence at an early point, they can 
manage a lot …  but they mightn’t be able to manage their medications and everybody gets very excited.” [Physician 3] 
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Important content 
gaps 
 
 
 
 
 

“I think impact on your care system and needing assistance with medication, such as having to blister pack, supervise 
medications etc. I think that's relevant … because, if you have a carer doing it and your medications are blister packed, you 
would score low burden in Section A.”  [Physician 1] 

“… patients have to bring medications to their appointments. We are relying on patients to relay what medications [they are 
using]. I think one of the things is that patients they end up coming to A&E, telling ED, telling the medical SHO, telling the 
team…. duplication of interactions with different doctors.” [Physician 1] 

Abbreviations: A&E: Accident and Emergency i.e. Emergency Department); ED: Emergency department; SHO: senior house officer i.e. junior resident.
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4.3.3 Phase 3.  Expert analysis of the MRB-QoL: evaluating for overlap, 

relevance, and wording 

4.3.3.1 Expert panel composition 

The panel consisted of four participants with expertise in the care of older adults and 

pharmacotherapy in this population. The panel consisted of three physicians (two 

consultants in geriatric medicine and one physician completing specialist training in 

geriatric medicine) and one academic pharmacist with expertise in geriatric 

pharmacotherapy. 

4.3.3.2 Review outcomes 

Expert analysis of the MRB-QoL produced recommendations for item refinement to 

enhance clarity, relevance, and alignment with the construct of medication-related 

burden in older people. Of the 31 items reviewed, four were recommended for 

retention in their original form. Revised wording was proposed for 13 items, and it 

was suggested that 14 items be removed from the mMRB-QoL, with their core 

concepts, in some cases, integrated into the revised items. The recommended 

modifications for each item are summarised in Appendix 5.   

4.3.4 Phase 4. Consensus panel for developing the mMRB-QoL for older adults 

living with multimorbidity and polypharmacy 

4.3.4.1 Panel composition 

All invited panellists agreed to participate. The panel consisted of five experts in 

pharmacotherapy and clinical management of older adults, as well as the primary 

researcher acting as facilitator. The panel consisted of three physicians (two 

consultants in geriatric medicine and one senior academic general practitioner) and 
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two pharmacists with expertise in older adults with polypharmacy. The median post-

qualification experience was 16 years (range 10 to 39 years). One physician and one 

pharmacist who had not been involved in earlier study phases provided an external 

perspective. All panellists completed the pre-mNGT meeting feedback document and 

attended the in-person meeting. 

4.3.4.2 Pre-mNGT meeting feedback 

The original MRB-QoL was considered conceptually relevant but requiring 

modifications to enhance applicability for the target population.  

Proposals were based on results from the previous three stages. Each of the 33 items 

(31 items from the original MRB-QoL plus two newly proposed items) were 

independently evaluated for inclusion. Consensus agreement (³80%) was achieved for 

30 items regarding inclusion. A complete summary of all 33 item outcomes is 

presented in Table 4.6.  

Some panellists recommended using consistent terminology (e.g. “medication” rather 

than “medicines”) and standardising syntactic patterns (e.g. consistently phrasing 

items as “I find it difficult to…” rather than alternating with “I find it hard to…”).  

The panel reviewed feedback from the qualitative research regarding the Likert scale. 

Some panellists emphasised that any modifications would need to preserve metric 

equivalence with the original format.  

4.3.4.3 mNGT meeting 

The meeting was attended in full by all panellists. All 33 items (31 from the original 

MRB-QoL plus two newly proposed items) were sequentially reviewed. Outcomes are 

displayed in Figure 4.4. For the items with consensus for inclusion pending wording 
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adjustments, revised phrasing was discussed and agreed upon, with an emphasis on 

maximising relevance to older people with multimorbidity and polypharmacy, 

improving clarity, reducing the length, and standardising terminology and syntax.  

Discussion also led to the addition of two new items deemed highly relevant to the 

construct of medication-related burden in the target population: one focused on 

cognition-related medication side effects and one focused on the challenges of 

attending follow-up appointments for medication monitoring. These additions were 

supported by expert opinion and relevant literature, and consensus was reached on 

their inclusion [203]. 

 

Figure 4.4: Item Outcomes from modified Nominal Group Technique 

Abbreviations: MRB-QoL: medication-related burden quality of life; mNGT: modified 
Nominal Group Technique 
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The Likert scale format and wording was also reconsidered. While alternatives were 

explored, consensus was reached to retain the original format to ensure metric 

equivalence, supplemented by an optional explanatory sheet for end-users to support 

consistent interpretation [204]. 

The mNGT process achieved ³80% consensus on an 18-item modified MRB-QoL. 

Detailed item-level consensus outcomes and rationales are presented in Table 4.6. 

4.3.4.4 Post mNGT meeting  

Following the mNGT meeting, the 18-item mMRB-QoL was compiled and circulated 

via email to the panel for final feedback and approval, resulting in minor adjustments.
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Table 4.6: Consensus outcomes and rationales 
 

Item 
No. 

Original statement  Initial Proposal and 
rational  

Initial 
consensus 
agreement  
No. (%) 

Feedback  Outcome of 
mNGT Meeting  

Consensus 
agreement  
No. (%) 

Final item from 
inclusion  

Subscale A: The following statements are about the burden associated with the medicine regimen and routines of taking medicines.  

1  I find it difficult 
organising my 
medicines  
  

Retain as is,  
‘I find it difficult 
organising and 
maintaining an up-to-date 
list of my medicines’  

2 (40%) 
 
  

 Retain Items 1 & 2 as 
individual items.  
“Organising and keeping an 
up-to-date list of meds are 
different issues…by 
incorporating both into the 
same question you risk losing 
relevant information”.   

Do not incorporate 
Item 2.  
Incorporate item 3.  

5 (100%) 
 
  

I find it difficult 
organising and/or 
managing my 
medication 
without help 
(carer/family).  
  

2  I find it hard keeping 
my medicines record  
  

Incorporate into Item 1  
Overlap with Item 1 - 
amalgamate into one item 

2 (40%)   Retain as individual item  
“the patient may not maintain 
an up-to-date record/list… is 
it more about ‘keeping track’ 
of what medication they are 
on”.   

Retain as individual 
item. 
 # 
  

5 (100%) 
  

I find it difficult 
keeping an up-to-
date record of my 
medication.  

3  It is difficult for me to 
manage my routines 
associated with my 
medicine taking  

Reframe as new item to 
increase relevance to 
older adults with 
multimorbidity and 
polypharmacy  
‘I need help organising 
my medications (carer 
assistance / blister pack)’   

2 (60%) 
  
  
  
  

“Is the burden offset by help?  Important concept. 
But does it capture 
‘transfer’ of burden 
to carer/family.   
Incorporate the 
concept of 
‘managing 
medications’ into 
Item 1.    

5 (100%) 
  

Not applicable 
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4  Fitting medicine 
routines into my other 
life schedules is a 
difficult task for me  

Reword as,  
‘My medicine schedule 
restricts me in my daily 
routine’.  
This terminology better 
captures the impact of 
medicine routines on 
older adults 
Medicine routine® 
medicine schedule 
Life schedule ® daily 
routine  

5 (100%) 
 
  

Consensus agreement with 
proposal with minor wording 
adjustments 

Retain  
* 

5 (100%) 
  

My medication 
schedule restricts 
me in my daily 
routine.  

5  Taking medicine/s 
interferes with my 
physical activities   
  

Remove, concept 
adequately covered in 
Item 4 

5 (100%) 
  

Consensus agreement with 
proposal to remove 

No change to initial 
proposal  
  

5 (100%) 
 
  

Not applicable 

6  It is difficult to 
balance my daily life 
schedules with taking 
medicines  
  

Remove, concept 
adequately covered in 
Item 4 

5 (100%) 
  

Consensus agreement with 
proposal to remove 

No change to initial 
proposal  
  

5 (100%) 
  

Not applicable 

7  My current medication 
regimen is not simple 
for me to manage (e.g. 
injections, tablets, eye 
drops)  

Reword as,  
‘Taking my medicines is 
challenging (e.g. 
injections, swallowing 
tablets, eye drops, 
inhalers, opening 
medicine containers)’ 
This suggested phrasing 
improves comprehension  

5 (100%) 
  

Consensus agreement with 
proposal with minor wording 
adjustments 

Retain 
* 

5 (100%) 
 
  

Taking my 
medication is 
challenging (e.g. 
injections, 
swallowing 
tablets, eye drops, 
inhalers, opening 
medication 
containers).  
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8  Understanding the 
instruction on my 
medicine/s is 
challenging at times  

Reword as,  
‘Understanding the exact 
instruction on my 
medicine’s label is 
challenging at times (e.g. 
timings in relation to 
other medications/ food 
etc)  
 
Examples added to 
improve clarity of 
statement  

5 (100%)  Consensus agreement with 
proposal with wording 
adjustments  
“…  the word 
exact…complicates the 
sentence”.  
“Instructions are not just on 
labels”.  

Retain item with 
some wording 
changes  
-Remove ‘exact’  
-Remove ‘at times’   
* 

5 (100%) 
  

Understanding the 
instructions on 
my medication is 
challenging (e.g. 
timings in relation 
to other 
medication/food 
etc).  

9  My current medicine/s 
are not in a convenient 
form for me to take 
(e.g. difficult to 
swallow, unpleasant 
taste/ smell) 
  

Incorporated into Item 7, 
overlap and 
poor individual factor 
loading 

5 (100%) 
  

Consensus agreement with 
proposal -incorporated 

No change to initial 
proposal  
  

5 (100%) 
  

Not applicable 

10  Sometimes I have to 
cancel my daily 
schedules because of 
my medicines  
  

Remove, less relevant to 
older adults and 
overlap with Item 4 

5 (100%) 
  

Consensus agreement with 
proposal to remove 

No change to initial 
proposal  
  

5 (100%) 
 
  

Not applicable 

11  Opening the package 
of my medicines is 
sometimes a difficult 
task for me (e.g. child-
proof caps)  
 
  

Incorporated into Item 7. 
Low factor loading and 
overlap with Item 7.   
  

5 (100%) 
  

Consensus agreement with 
proposal -incorporated 

No change to initial 
proposal  
  

5 (100%) 
 
  

Not applicable 
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Subscale B: The following statements are about the impact of medicines associated burden on psychological wellbeing  

12  It bothers me that I 
have to take 
medications for the 
long term  
 
  

Incorporate into Item 13, 
the number of long-term 
medications is often more 
significant to older adults 

5 (100%)  Consensus agreement with 
proposal - incorporated 

No change to initial 
proposal  
  

5 (100%) 
  

Not applicable 

13  I am concerned about 
the number of 
medicines I am on  

Reword as:   
‘I am concerned about the 
number of long-term 
medications I am on’  

5 (100%) 
  

Consensus agreement with 
proposal with wording 
adjustments  
 
‘I am bothered by the number 
of long-term medications I am 
on’  
  

Decision to retain 
the word ‘concern’  
  
  

5 (100%) 
 
  

I am concerned 
about the number 
of long-term 
medications I am 
on.  

14  I worry about the long-
term effects of 
medicines on my 
health  

Reword as,  
‘I worry about the long-
term side- effects of 
medicines on my health’  
 
Some of the ‘effects’ may 
be positive and not a 
cause for worry 
  

5 (100%)  Consensus agreement with 
proposal with wording 
adjustments  
 
Add ‘potential’ side effects  

Retain with changes  
# 
-Change ‘worry’ to 
‘concern ‘ 
-Add the word 
‘possible’  
-Remove term ‘on 
my health’  

5 (100%) 
  

I am concerned 
about the possible 
long-term side 
effects of my 
medication.  

15  Taking medicines on a 
regular basis reminds 
me of my health 
problems  
 
  

Remove, not deemed 
relevant. Low factor 
loading.  

5 (100%) 
  

Consensus agreement with 
proposal to remove 

No change to initial 
proposal  
  

5 (100%) 
 
  

Not applicable 
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16  I am concerned that 
my medicines may 
interact with each 
other  

Retain as and reword,  
‘I am anxious that my 
medicines may interact 
with each other’  

5 (100%) 
  

Consensus agreement with 
proposal with wording 
adjustments  
 
‘I am concerned that my 
medications may be affected 
by other medicines, food, or 
drink’  
  

Retain with changes  
*# 
-Change ‘anxious’ to 
‘concerned’  
  
Discussion on 
whether to include 
interactions with 
food/ drink (incl. 
alcohol). Decision 
not to include to 
maintain consistency 
with original item  

5 (100%) 
  

I am concerned 
that my 
medication may 
interact with each 
other.  
  
  

17  My medicines signify 
me as not being 
healthy  
  

Remove, less relevant  5 (100%)  Consensus agreement with 
proposal to remove 
  

No change to initial 
proposal  

5 (100%) 
  

Not applicable 

Subscale C: The following statements are about the impact of medicines associated burden on physical wellbeing.   

18  I am sometimes 
sexually frustrated 
because of my 
medicine/s  
  

Remove, concept 
adequately covered in 
item 19 

5 (100%) 
  

Consensus agreement with 
proposal to remove 

No change to initial 
proposal  
  

5 (100%) 
 
  

Not applicable 
  

19  I am unable to relax 
and enjoy sex because 
of my medicine/s  

Reword as,  
‘Some of my medications 
negatively affect my sex 
life’  

5 (100%) 
  

Move this item to the end of 
Section C  
The use of ‘some of’ implies 
more than one  

Retain with changes  
-Move to end of 
section  
-Remove term ‘some 
of’  

5 (100%) 
  

My medication 
negatively affects 
my sex life.  
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20  Some of my medicines 
slow down my 
physical health  

Retain and improve 
clarity  
‘Some of my medicines 
slow me down’.  

5 (100%) 
  

“Add ‘physically’ (as distinct 
from 
mentally/psychologically)”  
The use of ‘some of’ implies 
more than one  

Retain and reword.  
Incorporate item 20 
into this item. 
Decision made not 
to add ‘physically’ 
and to prioritise 
keeping statement 
short and clear.   

5 (100%) 
  

I have less energy 
for daily activities 
and/or feel 
‘slowed down’ 
because of my 
medication.  

21  I often have a bad 
night’s sleep because 
of my medicine/s  

Reword as, ‘I often sleep 
poorly because of my 
medicine’s’ 
This suggested phrasing 
improves comprehension  

5 (100%) 
  

Consensus agreement with 
proposal with wording 
adjustments 

Retain with changes  
* 
-Remove term 
‘often’, frequency 
implied in Likert 
scale  

5 (100%) 
 
  

I sleep poorly 
because of my 
medication.  

22  Because of my 
medicine/s I feel too 
tired to perform 
physical activities   

Reword as ‘Because of 
my medications I have 
less energy for daily 
activities’ 

5 (100%) 
  

Consensus agreement with 
proposal with wording 
adjustments 

Rediscussed at 
meeting, the 
decision was 
revised; due to 
conceptual overlap, 
it was incorporated 
into Item 20 
  

5 (100%) 
  

Not applicable 

23  I work less than usual 
because of the effect 
of my medicine/s   
  

Remove, low relevance to 
older adults 

5 (100%) 
  

Consensus agreement with 
proposal to remove 

No change to initial 
proposal  
  

5 (100%) 
  

Not applicable 

24  Some of my medicine 
make me feel 
uncomfortable due to 
side effects   
  

Reword to improve 
clarity  
‘Some of my medications 
cause unpleasant side-
effects’  

5 (100%)  Consensus agreement with 
proposal with wording 
adjustments  
The use of ‘some of’ implies 
more than one  

Retain with changes  
# 
-Remove term ‘some 
of’  
  

5 (100%) 
 
  

My medication 
causes unpleasant 
side effects.  
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New 
item  

  Proposal to include a specific 
item on the side effects of 
medication on cognition  

Consensus 
agreement with 
proposal- very 
relevant side effect, 
particularly in the 
target population 
 
  

5 (100%) 
 
  

My medication 
negatively affects 
my memory and 
concentration.    
  

Subscale D: The following statements are about medication burden related to health services.    

25  I am not treated with 
respect and dignity as 
a patient  

Reword as   
‘I am not treated with 
respect and dignity by 
healthcare professionals’, 
to improve specificity 
related to health services   

4 (80%) 
  

Consensus agreement with 
proposal with wording 
adjustments  
 
  

Discussion and 
decision made to 
remove item- vague 
statement, does not 
clearly relate to 
MRB and significant 
floor effect 
measured in Phase 1 

5 (100%) 
 
  

Not applicable 

26  My doctor doesn’t take 
into account the health 
of my body, mind and 
spirit  

Reword as,  
‘My doctor doesn’t 
consider my opinions and 
preferences regarding my 
medication’  
‘body, mind and spirit’ is 
not common terminology 
used by older adults 
  

5 (100%) 
 
 
  

Proposed alternative option  
‘My doctor does not consider 
my physical health, mental 
health, and emotional well-
being all together’  

Retain with change:  
-Change ‘doesn’t’ to 
‘does not’ to 
improve clarity  

5 (100%) 
  

My doctor does 
not consider my 
opinions and 
preferences 
regarding my 
medication.  

27  My doctor/s talk about 
my medicine/s as if 
I’m not there   

Incorporate into item 26, 
overlap between both 
items 

5 (100%)  Consensus agreement with 
proposal to incorporate  

No change to initial 
proposal  

5 (100%) 
  

Not applicable 
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  Additional Item  ‘Poor communication 
about my medications 
between healthcare 
services places a burden 
on me’.  
This item was added 
based on focus group 
feedback highlighting that 
healthcare services are 
poorly coordinated 
regarding medications, 
potentially placing a 
significant burden on 
patients.  

5 (100%)  Suggestion to provide some 
examples of healthcare 
services (e.g. my GP, the 
hospital and the pharmacy)   
‘Suggest ‘It is difficult for me 
when changes in my medicines 
are not clearly communicated 
between healthcare services 
(e.g. hospital and GP)’  

Term ‘GP’ not 
internationally 
recognised- family 
doctor better 
 
Examples added to 
statement 

5 (100%) 
 
  

I find it difficult 
when changes in 
my medication 
are not 
communicated 
between 
healthcare 
services (e.g. 
hospital and 
family doctor).  

  Additional Item    Appointments and 
monitoring (i.e. 
phlebotomy, blood 
pressure monitoring) 
in relation to 
medications can 
place a significant 
burden on patients.   

5 (100%) 
 
  

I find it difficult 
to manage and/or 
attend 
appointments in 
relation to my 
medication (e.g. 
bloods, follow 
ups).  

Subscale E: The following statements are about the impact of medicines associated burden on social wellbeing.   

28  I would rather not tell 
others I’m taking 
medicines regularly  

Remove, conceptual 
overlap with Item 30 

5 (100%) 
  

Consensus agreement with 
proposal to remove 
  

No change to initial 
proposal  

5 (100%) 
 
  

Not applicable 

29  I get embarrassed 
using my medicines in 
public  

Remove, not relevant to 
target cohort 

5 (100%)  Consensus agreement with 
proposal to remove 

No change to initial 
proposal  

5 (100%) 
  

Not applicable 
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30  I feel stigmatized 
because of what 
people say about the 
medicine’s I take  

Reword as, ‘I would feel 
embarrassed if people 
knew about the number 
and/or types of medicines 
I take regularly’.  This 
suggested phrasing 
improves comprehension 

5 (100%)  Consensus agreement with 
proposal with wording 
adjustments 

Retain with change:  
-Remove term 
‘regularly’  
  

5 (100%) 
  

I would feel 
embarrassed if 
people knew 
about the number 
and/or types of 
medication I 
take.  

31  If people found out I 
was on medicines, 
they would see me as 
weak   

Remove, not relevant  5 (100%) 
  

Consensus agreement with 
proposal to remove 

No change to initial 
proposal  

5 (100%) 
 
  

Not applicable 

  Additional Item  ‘It bothers me that 
someone else has to 
organise my medicines’.  
This item was added 
based on focus group 
feedback that needing 
assistance with 
medications may impact 
social wellbeing  

5 (100%)  ‘Organise’ is only one aspect 
of medication management  
Proposed alternative option:  
‘It bothers me that someone 
else helps me with my 
medications’  

Retain as proposed 
alternative option  

5 (100%) 
  

It bothers me that 
someone else 
helps me with my 
medication.  

Note: * ‘Medicine’ was changed to ‘medication’ throughout for consistent wording across items. 
          # Syntax was edited for consistent phrasing across items.
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4.3.5 Phase 5. Final modifications and Patient & Public involvement  

4.3.5.1 Contributors 

Three PPI contributors participated (two males, one female), with an age range of 65 

to 87 years. All contributors were living with multimorbidity and were taking ≥ 5 long-

term medications daily. One PPI contributor had prior experience with PPI exercises. 

One-to-one meetings were arranged to take place in a location that suited the 

contributor. 

4.3.5.2 Outcome 

Contributors completed a Think Aloud Task (TAT) while reviewing the first mMRB-

QoL draft. Overall, contributors reported that the mMRB-QoL was user-friendly and 

relevant to older adults. Minor modifications were suggested, including repetition of 

the Likert scale halfway down the page and minor wording adjustments. The resulting 

final version of the mMRB-QoL tool is displayed in Figure 4.5. 
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Figure 4.5: Final version of the mMRB-QoL tool. 
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4.4 Discussion 

This study describes the novel development of the first PROM specifically designed 

to evaluate medication-related burden in older adults with multimorbidity and 

polypharmacy.  

Findings from Phase 1 highlighted the challenges in applying the original MRB-QoL 

in this cohort. CFA demonstrated a ‘poor’ model fit and while some degree of overlap 

between factors is expected, a stronger model fit would typically be anticipated [205]. 

Furthermore, several subscales demonstrated significant floor effects, indicating 

limited effectiveness at discriminating between respondents [179]. Overall MRB-QoL 

burden scores were relatively low, and no significant correlation was observed 

between the number of medications, and number of comorbidities with reported 

burden – findings consistent with previous research in similar cohorts [108,139,206]. 

Potential explanations include caregiving support, adaptation to long-term treatment, 

and difficulty distinguishing the impact of long-term health conditions from adverse 

or burdensome effects of medication [108,139]. Additionally, limitations in the 

relevance and sensitivity of the original MRB-QoL may have restricted its ability to 

accurately measure medication-related burden in this population [108,206]. These 

findings indicated that reducing item number would be insufficient and that 

modification was required to ensure relevance, clarity and appropriateness for the 

target population. Such adjustments would address both the practical challenges and 

deficiencies of the original tool and strengthen the reliability and validity of the 

mMRB-QoL in older adults with multimorbidity and polypharmacy. 

Scale modification is commonly undertaken, and almost half (45.8%) of published 

assessment scales are reported as adapted from earlier versions [204]. However, scale 
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shortening and modification is often based on weak methodological processes that 

limit the validity and utility of the modified or abbreviated scale [178,207–209]. 

Where a gold standard exists, modification should be based on criterion validity; 

however, for constructs such as QoL, there is no gold-standard measurement. One 

commonly used but flawed method in such scenarios is to rely excessively and 

uncritically on statistical results such as Cronbach’s alpha coefficient or factor analysis 

to select items. This can result in problems of component under- or over-extraction, 

resulting in a poor selection of items to retain and reduced construct validity [178,207]. 

To overcome this challenge, the present study followed a transparent mixed methods 

process that integrated psychometric analysis, qualitative insights, expert consensus, 

and PPI contribution. Notably, half of the participants in the qualitative phase were 

aged 80 years or older, a deliberate sampling strategy designed to ensure that the 

perspectives of the oldest population cohort informed scale modification and enhanced 

relevance and sensitivity of the mMRB-QoL for the target population. Item-level 

decisions were driven primarily by expert consensus, supported by questionnaire 

results [178,207]. The final PPI review ensured usability and appropriateness for older 

adults. This triangulation of data sources preserved the psychometric, construct and 

content validity of the original MRB-QoL while ensuring that the mMRB-QoL is 

firmly grounded in the lived experiences and preferences of end-users.  

The mNGT process facilitated structured expert consensus, enhancing methodological 

transparency and supporting item refinement. Retaining the original conceptual model 

and Likert response format ensured continuity and comparability with the original 

MRB-QoL, while wording revisions were made to improve clarity and discrimination 

between respondents [204,210]. Although items relating to sexual function generated 

high levels of ‘not applicable’ responses during the prospective assessment of the 
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MRB-QoL, the panel concluded that omitting this aspect entirely would 

inappropriately exclude a less common yet important aspect of medication-related 

burden in older adults [209]. 

4.4.1 Comparison with existing literature  

Concerns regarding scale sensitivity and relevance of existing PROMs are supported 

by a systematic review by Lesage et al. [211]. In this review, which examined studies 

measuring the impact of medical interventions on patient-reported burden of 

treatment, the authors suggest that the use of inappropriate outcome measures that lack 

specificity and relevance may explain the absence of change in patient-reported burden 

[211]. This highlights the need for a specific tool for older adults living with 

multimorbidity and polypharmacy. 

Similar challenges have been reported with other treatment and medication-burden 

questionnaires. In a UK study evaluating the MTBQ in adults over 55 years, Morris et 

al. reported only modest psychometric performance and suggested that MTQB, in its 

current form, was not appropriate for use in routine clinical practice [212]. The study 

also demonstrated an inverse relationship between age and reported burden, a 

phenomenon also observed in other studies [141,213]. While this may be attributable 

to factors such as fewer competing demands following retirement, increased formal 

and informal support, and changing expectations regarding healthcare burden, it may 

also reflect reduced sensitivity of existing instruments when applied to older 

populations living with multi-morbidity. 

Other medication-focused instruments also have limitations when applied to older 

adults with polypharmacy. For example, the Living with Medicines Questionnaire 

(LMQ) assesses aspects of medicine-related burden but comprises 41 items and was 
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developed primarily in younger adult populations [140]. In its development and 

validation study, over 90% of participants were aged under 65 years and more than 

half were taking fewer than five medications. These design characteristics may impose 

a high respondent burden and limit feasibility and relevance in frail older adults. 

4.4.2 Strengths and limitations of study 

The principal study strength was its mixed-methods design, integrating statistical 

analysis, qualitative input from end-users (both questionnaire administrators and 

respondents), expert consensus and PPI contribution. Compared to the original MRB-

QoL, the modified version has the advantage of greater relevance and conciseness, 

providing a comprehensive yet user-friendly scale to measure older patients’ 

medication-related quality-of-life burden. 

Despite efforts to include the most important items and to maintain the holistic view 

over all areas important to QoL, shortening the MRB-QoL may have compromised 

the ability to address specific issues relevant to the respondent. Additionally, as with 

all patient-reported measures, further validation steps are required including 

confirmatory factor analysis, test-retest reliability, sensitivity and responsiveness of 

the mMRB-QoL in diverse populations and clinical settings.  

4.5 Conclusion 

The mMRB-QoL is the first patient-related outcome measure specifically designed to 

assess the individualised impact of medication-related burden in older adults with 

multimorbidity and polypharmacy. It represents a comprehensive and substantial 

modification of the original MRB-QoL. It has the potential to support healthcare 

professionals and researchers to recognise and understand the impact of polypharmacy 
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on the QoL of older people. However, further internal and external validation is 

required before the mMRB-QoL can be integrated into clinical practice or used as an 

outcome measure in pharmacotherapy research studies in older people. 
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5.1 Summary of research findings 

This thesis examined important aspects of adverse medication outcomes experienced 

by older adults living with multimorbidity and polypharmacy. While advances in 

pharmacotherapy over the past century have substantially improved health outcomes 

and longevity, they have also contributed to a polypharmacy culture and consequently 

patients can be subjected to complex and burdensome medication regimens. 

Prescribing in older patients with multimorbidity is also complicated by the 

organisation of modern healthcare, which remains largely structured around individual 

disease frameworks with limited integration between specialities and disconnected 

information systems across community and hospital settings. These factors, along with 

the practice of excluding representative older adults with multimorbidity and frailty 

from clinical trials, increases the risk of problematic prescribing and medication-

related harm. This thesis has focused on prescribing cascades and medication-related 

burden, which despite their clinical relevance, remain under-investigated and under-

recognised as adverse outcomes in clinical practice. Accordingly, this thesis aimed to 

contribute to the medical literature by expanding the understanding of prescribing 

cascades and by developing a patient-reported outcome measure (PROM) specifically 

designed to assess medication-related burden in older adults with multimorbidity and 

polypharmacy. 

Older adults living with multimorbidity and polypharmacy were the primary focus of 

this thesis. This cohort is particularly vulnerable to medication-related harm due to 

increasing comorbidity burden, frailty, age-related physiological changes and frequent 

under-representation in clinical research. Across the studies described in Chapters 2 

and 4, a total of 540 patient participants were included, with comparable clinical and 

pharmacotherapy characteristics in both studies. The cohort had a mean age of 80.2 
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years. Almost all (95%) were living independently with multimorbidity and 

polypharmacy in the community i.e. not in institutional care. Almost half (45.5%) had 

major polypharmacy i.e. ≥ 10 daily long-term medications and approximately one 

third (31.8%) were classified as moderately or severely frail according to Rockwood’s 

Clinical Frailty Scale [214]. Half of the patient participants in the qualitative research 

study were aged 80 years or older, a deliberate sampling strategy. The patient 

participants included in this thesis therefore reflect ‘real-world’ older adults at high 

risk of adverse medication outcomes, commonly encountered in clinical practice.  

In Chapter 2, I investigated the prevalence of potential prescribing cascades in 

hospitalised older adults with multimorbidity and polypharmacy. Prescribing cascades 

were identified according to two explicit lists that had been published shortly before 

the design and conduct of the data collection i.e. the ThinkCascade list and the Doherty 

list. A prescribing cascade assessment tool was developed to standardise classification 

in alignment with the WHO-UMC’s ADR causality assessment tool [79,86,147]. The 

prescribing cascade assessment tool provides clear guidance on the likelihood of a 

prescribing cascade, is easy to apply, and has demonstrated excellent inter-rater 

reliability (ICC 0.935 (95% CI [0.884, 0.964])).  

Using these sets of explicit prescribing cascade criteria, potential prescribing cascades 

were identified in approximately two-fifths (39.4%) of patients, of which 41.4% were 

classified as possible and 4.6% as probable. The most frequently identified probable 

or possible prescribing cascade was diuretic to overactive bladder medication. Patients 

with potential prescribing cascades experienced higher levels of polypharmacy and 

higher comorbidity burden compared to patients with no identified prescribing 

cascade.  Notably, over three quarters of identified prescribing cascades remained in 
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place at the time of hospital discharge i.e. they were either not identified or were 

identified and not corrected. This study demonstrated that potential prescribing 

cascades are highly prevalent among hospitalised older adults and are under-

recognised. 

In Chapter 3, qualitative research was conducted to examine factors influencing 

recognition of prescribing cascades. Semi-structured interviews were conducted with 

hospital physicians across all grades, from intern to consultant. This is the first study 

to explicitly elucidate determinants affecting recognition of prescribing cascades by 

hospital-based physicians.  The findings supported the hypothesis that prescribing 

cascades are under-recognised in clinical practice. Four TDF domains appeared as 

predominant, namely: ‘Environmental context and resources’, ‘Knowledge’, 

‘Social/professional role and identity’, and ‘Social Influences’. Knowledge of 

prescribing cascades was limited among all interviewees. Some, particularly senior 

physicians, were unfamiliar with the term ‘prescribing cascade’. Furthermore, no 

interviewee could recall hearing the term ‘prescribing cascades’ ever being explicitly 

mentioned in a clinical setting. 

Chapter 4 addressed medication-related burden and its impact on quality of life (QoL) 

through the development of the mMRB-QoL, a modified short form of the original 

MRB-QoL [137]. The MRB-QoL was selected for adaptation due to its strong 

conceptual foundation and prior validation; however, limitations were identified when 

applied to older populations i.e. its length, complexity, and questionable relevance of 

some items. It is distinct from generic health-related quality of life tools as described 

in Chapter 1, which measure broader treatment burden or combine medication-burden 
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with other constructs such as morbidity, non-pharmacological treatments, limiting 

their specificity to pharmacotherapy-related outcomes.  

The mixed-methods approach was designed to achieve two primary goals. First, it 

maintained the original MRB-QoL conceptual model while preserving content validity 

and psychometric properties. Second, it ensured that the modified tool reflected the 

lived experiences of those patients who are most vulnerable to medication-related 

burden, thereby enhancing its relevance and sensitivity for this population. 

Triangulation across five phases, including psychometric evaluation, qualitative 

research with end-users, multidisciplinary expert analysis, formal consensus methods 

(included expert representatives from geriatric medicine, pharmacy, and general 

practice) and PPI contribution, informed item reduction and modification. The 

resulting 18-item short form mMRB-QoL retained the original subscale structure 

while improving clarity, reducing respondent burden, and maximising accessibility. 

New items were added to reflect domains particularly relevant to older adults, 

including cognitive burden and management of healthcare. This tool may enable the 

measurement of meaningful patient-reported outcomes in a patient cohort for whom 

this has been difficult to achieve using pre-existing tools. 

Improving the awareness of prescribing cascades and medication-related burden 

highlights the complexity of prescribing and deprescribing in this at-risk population. 

Optimising medications for these older adults requires a nuanced, multifaceted 

approach supported by expertise in geriatric pharmacotherapy. However, in this thesis 

the great majority (84%) of hospitalised older adults with multimorbidity and 

polypharmacy were under the care of specialists without expertise in geriatric 

pharmacotherapy. This pattern is likely to persist, as admission under the care of other 
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specialty services is often clinically appropriate (for example, admission under 

cardiology for an acute myocardial infarction) and, with an ageing population, is it not 

feasible for all older adults to be managed exclusively within specialist geriatric 

services. This emphasises the need for novel medication management frameworks and 

models of care to support older adults living with complex polypharmacy.  

 

5.2 Strengths and limitations of these research findings 

The specific strengths and limitations of each study have already been described in the 

individual research chapters (Chapters 2 – 4). However, the main overarching 

strengths and limitations of this thesis are outlined below.  

A key strength was the complementary use of quantitative and qualitative research, in 

relation to both prescribing cascades and the development of the mMRB-QoL. The 

prescribing cascade work combined a prospective prevalence study with theory-

informed qualitative research, allowing both measurement of prevalence and 

identification of determinants influencing prescribing cascades recognition in practice. 

The development of the mMRB-QoL similarly integrated qualitative with quantitative 

evidence to enhance validity, relevance and acceptability for older adults living with 

multimorbidity and polypharmacy. Where available, the studies in this thesis were 

reported in accordance with best practice guidelines. Reporting of the prescribing 

cascade prevalence study was guided by the STROBE checklist, the qualitative 

research in Chapters 3 and 4 was reported in accordance with the COREQ checklist 

and the GRIPP2 checklist guided reporting of patient/public involvement (PPI) in 

Chapter 4.  Finally, all three research chapters in this thesis are novel and have either 

been published in peer-reviewed journals or are currently under review for publication. 
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Furthermore, the findings from this thesis have been presented at local, national, and 

international conferences – reflecting substantial interest in this body of work, the 

quality of the research conducted, and its relevance to clinical practice and research.  

There are some limitations to consider. First, participants (both patients and HCP’s) 

included in this thesis all were recruited from healthcare services affiliated with a 

single university hospital. Consequently, the findings may not be fully transferable to 

other clinical settings or healthcare systems.  

Second, prescribing cascades often represent adverse medication outcomes; however, 

some prescribing cascades may be therapeutically and clinically appropriate and may 

not require deprescribing e.g. laxatives following opioid prescription. In this thesis, 

the persistence of prescribing cascades at hospital discharge was suggestive of poor 

recognition. However, it is possible that some of the identified prescribing cascades (a 

small minority) were clinically appropriate and therefore were appropriately continued 

at discharge. The explicit lists used to identify prescribing cascades included drug pairs 

that may be appropriate in some clinical contexts (for example Amiodarone followed 

by L-thyroxine). Determining the appropriateness of prescribing cascades was beyond 

the scope of this thesis. Nevertheless, this limitation is partly mitigated by the 

qualitative findings, which support the conclusion that prescribing cascades are poorly 

recognised in clinical practice in hospitals. 

 

Finally, while the methodology of the study in Chapter 4 was designed to preserve the 

validity of the original MRB-QoL in the modified versions, prospective validation of 

the mMRB-QoL was not undertaken in this thesis. This was beyond the timeframe of 
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this body of work, and priority was placed on conducting a comprehensive 

development process to ensure relevance and sensitivity for the target population.  

 

5.3 Directions for future research 

This thesis has identified several areas that warrant investigation. First, further 

prevalence studies of potentially inappropriate prescribing cascades are required 

across wider healthcare settings to improve generalisability of findings. Since 

completion of the prevalence study reported in this thesis, a more comprehensive 

explicit prescribing cascade list has been published: the International Expert Panel’s 

Potentially Inappropriate Prescribing Cascades (PIPC) list [150]. This list includes 65 

potentially inappropriate prescribing cascades identified through a modified Delphi 

process and represents an advancement, both in terms of number and clinical 

relevance, of prescribing cascades. In addition, longitudinal and interventional studies 

are needed to better assess the prevalence of confirmed prescribing cascades by 

applying a more definitive test, for example, observation for resolution of ADR/ADE 

symptoms by discontinuing the index medication, where clinically appropriate. 

Second, the findings from the study reported in Chapter 3 point to multiple 

opportunities for behaviour change interventions aimed at improving the recognition 

of prescribing cascades. The TDF is often applied with the Behaviour Change Wheel 

(BCW) to systematically design targeted, theory-based interventions [215]. 

Identification of all 14 TDF domains in this thesis allows for a multi-faceted 

intervention to be designed. For example, ‘knowledge’ was identified as a key domain 

influencing physicians’ recognition of prescribing cascades. According to the BCW 

model, knowledge maps onto ‘capability’, which can be addressed through 
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intervention functions such as modelling, education, and enablement [215]. A 

potential intervention could involve interactive, case-based learning sessions for both 

junior and senior doctors, where prescribing cascade scenarios are discussed. In 

addition, while ‘beliefs about consequences’ was identified as a less influential 

domain, it could still be integrated into the intervention as ‘motivation’ and ‘education’ 

components. Incorporating discussions on the potential harm to patients and the 

clinical responsibility to recognise and deprescribe inappropriate prescribing cascades 

could enhance the effectiveness of the intervention. Future research should focus on 

the development and evaluation of multi-component interventions, such as the one 

described, to address the barriers to recognising prescribing cascades.  

Third, as with all PROMs, further internal external validation steps are required before 

the mMRB-QoL can be integrated in clinical practice or used as an outcome measure 

in pharmacotherapy research. Future validation should include confirmatory factor 

analysis, test-retest reliability, sensitivity to change, and the responsiveness of the 

mMRB-QoL in diverse populations and clinical settings. 

Finally, improved understanding of adverse medication outcomes, including 

prescribing cascades and the impact of medications on QoL, has the potential to 

improve the management of complex medication regimens, with the aim of reducing 

medication-related harm. Future studies are required to evaluate coordinated models 

of care designed to optimise pharmacotherapy for older adults with multimorbidity 

and polypharmacy. One potential framework is polypharmacy stewardship, a novel 

concept intended to promote the appropriate use of medication and minimise 

medication-related harm. The process model for polypharmacy stewardship is 

illustrated in Figure 5.1 [143]. Implementation of a polypharmacy stewardship model 
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would vary depending on the healthcare setting, and well-designed clinical trials are 

required to evaluate the effectiveness of such a framework in older patients, both in 

hospital and in the community setting. This model could incorporate assessment for 

prescribing cascades, as well as the mMRB-QoL to help assess the burden that 

medication places on patients’ lived experiences, allowing for personalised, patient-

centred intervention.  

 

 

Figure 5.1: Process Model for Polypharmacy Stewardship [143].  

5.4 Conclusion 

Overall, the research presented in this thesis advances the medical literature on adverse 

medication outcomes in older adults living with multimorbidity and polypharmacy. 

Findings demonstrated that prescribing cascades are common in hospitalised older 

adults and provided insights into factors influencing their recognition. In addition, this 

work presented a practical tool to measure the impact of medication-related burden in 
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the population most at risk. Collectively, these findings highlight opportunities to 

improve recognition of prescribing cascades and the assessment of medication-related 

burden, with implications for clinical practice, undergraduate and postgraduate 

education, and future research. 
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• Daunt R, Curtin D, O’Mahony D. Optimizing drug therapy for older adults: 

shifting away from problematic polypharmacy. Expert Opinion on 

Pharmacotherapy. 2024 Jun 12;25(9):1199-208. 

CHAPTER TW0 
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• Daunt R, McGettigan S, Kelly L, Curtin D, O’Mahony D. Detection of potential 

prescribing cascades in multimorbid older patients hospitalised with acute 

illness—an observational prospective prevalence study. Drugs & aging. 2025 

Apr 4;42(6):535.  

Presentations 

• College of Medicine and Health Research Conference UCC, 2024. 

• Irish Geriatric Society Annual and Scientific Meeting, 2024. 

• European Geriatric Medicine Society Congress, 2024. 

CHAPTER THREE 

Publication 

• Daunt R, Dalton K, Curtin D, O’Mahony D. Factors Influencing Hospital 

Physicians’ Recognition of Prescribing Cascades: A Qualitative Interview 

Study: R. Daunt et al. Drugs & Aging. 2025 Jul 4:1-6. 
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• College of Medicine and Health Research Conference, UCC 2024. 

• Irish Geriatric Society Annual and Scientific Meeting, 2025. 
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Submitted Manuscript 

• Development of a modified Medication-Related Burden Quality of Life 

(mMRB-QoL) short-form tool for older people with multimorbidity and 

polypharmacy: a mixed-methods study (Research in Social and Administrative 

Pharmacy). 
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• International Association of Gerontology and Geriatrics World Conference, 
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STROBE (Strengthening the Reporting of Observational Studies in 

Epidemiology) Checklist for study described in Chapter 2. 

 Item 
No. 

Recommendations Page 
number 

Title and abstract 1 (a) Indicate the study’s design with a commonly 
used term in the title or the abstract 

56 

(b) Provide in the abstract an informative and 
balanced summary of what was done and what 
was found 

Provided in 
published 
article 

Introduction  
Background/rationale 2 Explain the scientific background and rationale 

for the investigation being reported 
57-58 

Objectives 3 State specific objectives, including any 
prespecified hypotheses 

59 

Methods  
Study design 4 Present key elements of study design early in the 

paper 
59 

Setting 5 Describe the setting, locations, and relevant dates, 
including periods of recruitment, exposure, 
follow-up, and data collection 

59-61 

Participants 6 (a) Give the eligibility criteria, and the sources 
and methods of selection of participants 

59 

Variables 7 Clearly define all outcomes, exposures, predictors, 
potential confounders, and effect modifiers. Give 
diagnostic criteria, if applicable 

60-62 

Data sources/ 
measurement 

8  For each variable of interest, give sources of data 
and details of methods of assessment 
(measurement). Describe comparability of 
assessment methods if there is more than one 
group 

61 

Bias 9 Describe any efforts to address potential sources 
of bias 

65 

Study size 10 Explain how the study size was arrived at 60 
Quantitative 
variables 

11 Explain how quantitative variables were handled 
in the analyses. If applicable, describe which 
groupings were chosen and why 

65 

Statistical methods 12 (a) Describe all statistical methods, including 
those used to control for confounding 

65 

(b) Describe any methods used to examine 
subgroups and interactions 

65 

(c) Explain how missing data were addressed  
(d) If applicable, describe analytical methods 
taking account of sampling strategy 

N/A 

(e) Describe any sensitivity analyses N/A 

Results  
Participants 13 (a) Report numbers of individuals at each stage of 

study—eg numbers potentially eligible, examined 
for eligibility, confirmed eligible, included in the 
study, completing follow-up, and analysed 

66 

(b) Give reasons for non-participation at each 
stage 

N/A 

(c) Consider use of a flow diagram  
Descriptive data 14 (a) Give characteristics of study participants (eg 

demographic, clinical, social) and information on 
exposures and potential confounders 

68 
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(b) Indicate number of participants with missing 
data for each variable of interest 

N/A 

Outcome data 15 Report numbers of outcome events or summary 
measures 

69 

Main results 16 (a) Give unadjusted estimates and, if applicable, 
confounder-adjusted estimates and their precision 
(eg, 95% confidence interval). Make clear which 
confounders were adjusted for and why they were 
included 

N/A 

(b) Report category boundaries when continuous 
variables were categorized 

N/A 

(c) If relevant, consider translating estimates of 
relative risk into absolute risk for a meaningful 
time period 

N/A 

Other analyses 17 Report other analyses done—eg analyses of 
subgroups and interactions, and sensitivity 
analyses 

77 

Discussion  
Key results 18 Summarise key results with reference to study 

objectives 
78 

Limitations 19 Discuss limitations of the study, taking into 
account sources of potential bias or imprecision. 
Discuss both direction and magnitude of any 
potential bias 

81 

Interpretation 20 Give a cautious overall interpretation of results 
considering objectives, limitations, multiplicity of 
analyses, results from similar studies, and other 
relevant evidence 

78 & 82 

Generalisability 21 Discuss the generalisability (external validity) of 
the study results 

82 

Other information  
Funding 22 Give the source of funding and the role of the 

funders for the present study and, if applicable, for 
the original study on which the present article is 
based 

N/A (no 
funding) 
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COREQ (COnsolidated criteria for REporting Qualitative research) Checklist 

for Chapter Three.  

Topic  
  

Item 
No.  

  

Guide Questions/Description  Reported on 
Page No.  

Domain 1: Research 
team and reflexivity   

      

Personal 
characteristics   

      

Interviewer/facilitator  1  Which author/s conducted the interview or focus 
group?   

 88 

Credentials  2  What were the researcher’s credentials? E.g. PhD, 
MD   

 89 

Occupation  3  What was their occupation at the time of the study?   89 
Gender  4  Was the researcher male or female?    Not relevant to 

the subject 
matter. 

Experience and 
training  

5  What experience or training did the researcher 
have?   

 88 & 89 

Relationship with 
participants   

      

Relationship 
established  

6  Was a relationship established prior to study 
commencement?   

 89 & 90 

Participant 
knowledge of the 
interviewer   

7  What did the participants know about the 
researcher? e.g. personal goals, reasons for doing 
the research   

 89 & 90 

Interviewer 
characteristics  

8  What characteristics were reported about the inter 
viewer/facilitator? e.g. Bias, assumptions, reasons 
and interests in the research topic   

 89 & 90 

Domain 2: Study 
design   

      

Theoretical 
framework   

      

Methodological 
orientation and 
Theory   

9  What methodological orientation was stated to 
underpin the study? e.g.  
grounded theory, discourse analysis, ethnography, 
phenomenology, content analysis   

89 & 90 

Participant selection         
Sampling  10  How were participants selected? e.g. purposive, 

convenience, consecutive, snowball   
 85 & 86 

Method of approach  11  How were participants approached? e.g. face-to-
face, telephone, mail, email   

 85 & 86 

Sample size  12  How many participants were in the study?   91 
Non-participation  13  How many people refused to participate or dropped 

out? Reasons?   
91 

Setting        
Setting of data 
collection  

14  Where was the data collected? e.g. home, clinic, 
workplace   

 85 

Presence of 
nonparticipants  

15  Was anyone else present besides the participants and 
researchers?   

 No 
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Description of 
sample  

16  What are the important characteristics of the 
sample? e.g. demographic data, date   

 91 

Data collection         
Interview guide  17  Were questions, prompts, guides provided by the 

authors? Was it pilot tested?   
 See Appendix 3 

Repeat interviews  18  Were repeat inter views carried out? If yes, how 
many?   

 No 

Audio/visual 
recording  

19  Did the research use audio or visual recording to 
collect the data?   

 88 

Field notes  20  Were field notes made during and/or after the inter 
view or focus group?  

88 

Duration  21  What was the duration of the inter views or focus 
group?   

 91 

Data saturation  22  Was data saturation discussed?    N/A –data 
saturation 
techniques not 
recommended. 

Transcripts returned  23  Were transcripts returned to participants for 
comment and/or correction?   

 No 

Topic  
  

Item 
No.  

  

Guide Questions/Description  Reported on 
Page No.  

    
Domain 3: analysis 
and findings   

      

Data analysis         
Number of data 
coders  

24  How many data coders coded the data?    88 

Description of the 
coding tree  

25  Did authors provide a description of the coding 
tree?   

 88 

Derivation of themes  26  Were themes identified in advance or derived from 
the data?   

88 

Software  27  What software, if applicable, was used to manage 
the data?   

 88 

Participant checking  28  Did participants provide feedback on the findings?    No 
Reporting         
Quotations presented  29  Were participant quotations presented to illustrate 

the themes/findings?  
Was each quotation identified? e.g. participant 
number   

100 

Data and findings 
consistent  

30  Was there consistency between the data presented 
and the findings?   

 115 

Clarity of major 
themes  

31  Were major themes clearly presented in the 
findings?   

 92 - 95 

Clarity of minor 
themes  

32  Is there a description of diverse cases or discussion 
of minor themes?        

95-99 

  
Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research 
(COREQ): a 32-item checklist for interviews and focus groups. International Journal for Quality in 
Health Care. 2007. Volume 19, Number 6: pp. 349 – 357  
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COREQ (COnsolidated criteria for REporting Qualitative research) Checklist 

for Chapter Four. 

Topic  
  

Item 
No.  

  

Guide Questions/Description  Reported on 
Page No.  

Domain 1: Research 
team and reflexivity   

      

Personal 
characteristics   

      

Interviewer/facilitator  1  Which author/s conducted the interview or focus 
group?   

 131 

Credentials  2  What were the researcher’s credentials? E.g. PhD, 
MD   

 131, 139 

Occupation  3  What was their occupation at the time of the study?    138  
Gender  4  Was the researcher male or female?    Not relevant 

to the subject 
matter. 

Experience and 
training  

5  What experience or training did the researcher have?    138 , 139 

Relationship with 
participants   

      

Relationship 
established  

6  Was a relationship established prior to study 
commencement?   

138  

Participant 
knowledge of the 
interviewer   

7  What did the participants know about the researcher? 
e.g. personal goals, reasons for doing the research   

139  

Interviewer 
characteristics  

8  What characteristics were reported about the inter 
viewer/facilitator? e.g. Bias, assumptions, reasons and 
interests in the research topic   

138-139  

Domain 2: Study 
design   

      

Theoretical 
framework   

      

Methodological 
orientation and 
Theory   

9  What methodological orientation was stated to 
underpin the study? e.g.  
grounded theory, discourse analysis, ethnography, 
phenomenology, content analysis   

131  

Participant selection         
Sampling  10  How were participants selected? e.g. purposive, 

convenience, consecutive, snowball   
130  

Method of approach  11  How were participants approached? e.g. face-to-face, 
telephone, mail, email   

130 

Sample size  12  How many participants were in the study?   144, 149 
Non-participation  13  How many people refused to participate or dropped 

out? Reasons?   
 144 

Setting        
Setting of data 
collection  

14  Where was the data collected? e.g. home, clinic, 
workplace   

130 

Presence of 
nonparticipants  

15  Was anyone else present besides the participants and 
researchers?   

 No 
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Description of 
sample  

16  What are the important characteristics of the sample? 
e.g. demographic data, date   

 144, 149 

Data collection         
Interview guide  17  Were questions, prompts, guides provided by the 

authors? Was it pilot tested?   
Appendix 3 

Repeat interviews  18  Were repeat inter views carried out? If yes, how 
many?   

 No 

Audio/visual 
recording  

19  Did the research use audio or visual recording to 
collect the data?   

 131 

Field notes  20  Were field notes made during and/or after the inter 
view or focus group?  

131 

Duration  21  What was the duration of the inter views or focus 
group?   

144, 149 

Data saturation  22  Was data saturation discussed?    N/A –data 
saturation 
techniques not 
recommended. 

Transcripts returned  23  Were transcripts returned to participants for comment 
and/or correction?   

 No 

Topic  
  

Item 
No.  

  

Guide Questions/Description  Reported on 
Page No.  

    
Domain 3: analysis 
and findings   

      

Data analysis         
Number of data 
coders  

24  How many data coders coded the data?    131 

Description of the 
coding tree  

25  Did authors provide a description of the coding tree?    131 

Derivation of themes  26  Were themes identified in advance or derived from 
the data?   

 131 

Software  27  What software, if applicable, was used to manage the 
data?   

 131 

Participant checking  28  Did participants provide feedback on the findings?    No 
Reporting         
Quotations presented  29  Were participant quotations presented to illustrate the 

themes/findings?  
Was each quotation identified? e.g. participant 
number   

 146- 151 

Data and findings 
consistent  

30  Was there consistency between the data presented and 
the findings?   

 See Results 
and Discussion 
Sections 

Clarity of major 
themes  

31  Were major themes clearly presented in the findings?    145, 149 

Clarity of minor 
themes  

32  Is there a description of diverse cases or discussion of 
minor themes?        

 145, 149 

  
Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. International Journal for 
Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 – 357  
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Guidance for Reporting Involvement of Patients and the Public 2 (GRIPP2) 

Checklist for Chapter Four. 

Section Description of section Reported 
on page 
No. 

1. Aim Report the aim of PPI in the study 
 

136 

2. Methods Provide a clear description of the methods used for 
PPIE in the study 

137 

3. Study results Outcomes – Report the results of PPI in the study, 
including both positive and negative outcomes 

165 

4. Discussion and 
conclusions 

Outcomes – Comment on the extent to which PPI 
influenced the study overall.  Describe positive 
and negative effects 

170 

5. Reflections/critical 
perspective 

Comment critically on the study, reflecting on the 
things that went well and those that didn’t, so 
others can learn from this experience 

170 

Abbreviation: PPI, Patient and Public Involvement. 
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Topic Guide for semi-structured interviews with hospital physicians (Chapter 3). 

 
Section 1: Current knowledge base 

1. Before being invited to participate in this interview, what was your 

understanding of the term ‘prescribing cascade’? 

2. Could you provide me with example(s) of (a) prescribing cascade(s) you are 

aware of? 

3. You indicated that you learned about prescribing cascades in 

(undergraduate/postgraduate training): tell me more about that.  

 

Prior moving to section two: ‘Prescribing cascades can be described as 

appropriate or inappropriate; for example, an appropriate prescribing 

cascade would be using laxatives for a patient who has constipation secondary 

to opioid use required for cancer-related pain. An inappropriate prescribing 

cascade would be a calcium channel blocker causing ankle oedema resulting 

in the prescription of a diuretic. For the purpose of this study, we will focus 

primarily on inappropriate prescribing cascades for the rest of the interview’. 

 

Section 2: Clinical practice  

4. How often do you think prescribing cascades are recognised amongst general 

medical inpatients in this hospital?  

5. What do see as the barriers to recognising prescribing cascades? (memory/ 

attention) 

a. Environment 

b. Social influences (team dynamic) 

c. Resources (phone, apps etc) 

If participant indicated they personally have recognised a prescribing cascade or if 

they have witnessed a colleague recognising a prescribing cascade, ask Question 8 

6. You indicated that you have/ your colleague has recognised a prescribing 

cascade: can you tell me more about it?  

a. Can you describe to me how you/your colleague determined it was a 

true prescribing cascade? 
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7. What resources do you find help you recognise adverse drug reactions /drug 

side effects/ prescribing cascades? (e.g. other HCPs/ apps etc)  

8. What are the risks associated with not recognising a prescribing cascade?  

 

Section 3: Priorities and social behaviours 

9. Where are prescribing cascades on your list of priorities/considerations when 

reviewing a patient?  

10. How would feel about informing a patient that you (unintentionally) initiated 

a prescribing cascade? i.e., that you did not recognise symptoms as a drug side 

effect and prescribed a second drug - instead of stopping the first drug.  

11. Whose responsibility is it to recognise prescribing cascades?  

a. Why do you feel it is your/their role?  

b. If they do not say it is their role: ask what is their role in recognising 

prescribing cascades. 

12. What do you see as the role that patients play in aiding the recognition of 

prescribing cascades? 

13. If a patient attributed a symptom they were experience as a medication side 

effect, how might this change your review or management of them? 

 

Section 4: Improvement strategies 

14. What would help you or other doctors recognise prescribing cascades?  

a. Environment 

b. Social/ belief about capabilities 

c. Strategies to enhance knowledge/ understanding and recognition 

 

That brings us to the end of the interview. Based on the topic or what we have 

discussed, do you have any other comments that you would like to add or anything 

that you would like to expand on? 
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Topic Guide for semi-structured interviews with older adults attending the 

geriatric medicine out-patient department (Chapter 4). 

 
Opening question 

1. Having just completed the MRB-QoL tool, do you have any initial feedback? 

a. Can you expand on this? 

 

Accessibility  

2. How did you find the wording of the statements? 

a. Are there any statements that were particularly confusing / difficult to 

understand? 

b. Are there any statements that were particularly clear and easy to 

understand? 

3. What do you think about the general length of statements? 

a. For example, statement 2 and statement 9? 

4. Could you comment on the readability? 

a. Font size / statement / answer layout 

 

Relevance 

5. Do you think the statements are relevant to the topic of medication related 

burden (how medication impacts your health and well-being)? 

6. Are there any statements you think are unnecessary / irrelevant? 

7. Are there any statements you think are repetitive? 

 

Completeness 

8. Do your medications impact your health and well-being in ways that weren’t 

asked in the MRB-QoL tool? 

 

Length 

9. How did you find the length of the tool? 

a. If answers that it is too long, ask: how long would you recommend it 

to be? 
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Recommendations 

10. What changes do you think we could make that would help you and your peers 

complete the MRB-Qol tool? 

That brings us to the end of the interview. Based on the topic or what we have 

discussed, do you have any other comments that you would like to add or anything 

that you would like to expand on? 

 
Topic Guide for the focus group with experts in geriatric medicine (Chapter 4). 

 

Introduction 

Welcome. The purpose of this focus group is to gather insights and suggestions as to 

how best to modify the MRB-QoL tool to improve its usefulness with older adults. 

 

Overview 

1. What are your initial thoughts on using the MRB-QoL tool as it is for older 

adults? 

2. In your opinion, how would your patients find this tool? 

 

Relevance 

3. Do you think the statements are relevant to the topic? 

4. Can you rank the statements in each section according to relevance? 

 

Completeness 

5. Are there any important topics missing from the MRB-QoL Tool? 

 

Recommendations 

6. What changes do you think we could make that would help your patients 

complete the MRB-QoL tool? 

 

That brings us to the end of the focus group. Based on the topic or what we have 

discussed, do any of you have any other comments that you would like to add or 

anything that you would like to expand on?
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APPENDIX 4 

Scoring Method for MRB-QoL 
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Conversion formula for MRB-QoL score 
 

Total MRB-QoL score =  

 

Total actual raw score of each item – number of items in the subscale   X 100 

Maximum possible raw score or all items – number of items in the subscale 

 

The score ranges from 0 to 100, where, 

0 = no medication-related burden and thus, the best possible medication-related quality 

of life 

100 = highest level of medication-related burden and thus, the worst possible 

medication-related quality of life 
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Document for modified Nominal Group Technique 
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Document for modified Nominal Group Technique  
Subscale/ Section A: The following statements are about the burden associated with the medicine regimen and routines of taking medicines.  

General themes from interview with doctors:  
• Subscale one cover 3 main concepts – scheduling, organising your medications and physical administration. 
• Very relevant section but could be streamlined, a lot of duplication 
• Older adults often need external assistance with their medications 

General themes from interviews with patients: Some statements could be incorpoated together 
Original statement Quantitative 

data 
CFA loadings 

Qualitative Doctors  Expert 
Opinion 

Proposal Your Feedback 

Ranking Comments 

1 I find it difficult organising 
my medicines 
 

.59 1 1,2,3,7 all 
similar 

No 
Change 

Retain as is, 
‘I find it difficult organising and 
maintaining an up-to-date list of 
my medicines’ 

☐    Yes 
☐    No 

 

2 I find it hard keeping my 
medicines record 
 

.52 7 1,2,3,7 all 
similar 

Change 
wording 

Incorporated into item 1 ☐    Yes 
☐    No 

 

3 It is difficult for me to 
manage my routines 
associated with my medicine 
taking 

.53 6 1,2,3,7 all 
similar 
 

Overlap in 
items 3-
6,10 

Reframe as new item to increase 
relevance to older adults with 
multimorbidity and polypharmacy 
‘I need help organising my 
medications (carer assistance / 
blister pack)’ 

☐    Yes 
☐    No 

 

4 Fitting medicine routines into 
my other life schedules is a 
difficult task for me 

.79 9 4, 5, 6 and 
10 similar/ 
duplication 

Overlap in 
items 3-
6,10 
Wording 

Reword as, 
‘My medicine schedule restricts 
me in my daily routine’. 

☐    Yes 
☐    No 

 

5 Taking medicine/s interferes 
with my physical activities  

.81 8 Scheduling 
not a 
massive 
issue for 
older people 

 ☐    Yes 
☐    No 

 



 287 

6 It is difficult to balance my 
daily life schedules with 
taking medicine 

.83 10   ☐    Yes 
☐    No 

 

7 My current medication 
regimen is not simple for me 
to manage (e.g. injections, 
tablets, eye drops) 

.46 2 Very 
relevant 

Overlap 
with 9 and 
improve 
wording 

Reword as, 
‘Taking my medicines is 
challenging (e.g. injections, 
swallowing tablets, eye drops, 
inhalers, opening medicine 
containers)’ 
 

☐    Yes 
☐    No 

 

8 Understanding the instruction 
on my medicine/s is 
challenging at times 

.53 
Cross-
loadings with 
subscale B 

3 Important Improve 
wording 

Reword as, 
‘Understanding the exact 
instruction on my medicine’s 
label is challenging at times (e.g 
timings in relation to other 
medications/ food etc) 

☐    Yes 
☐    No 

  

9 My current medicine/s are not 
in a convenient form for me 
to take (e.g. difficult to 
swallow, unpleasant taste/ 
smell) 

.38 4 3, 7, 9 and 
11 similar – 
practical 
consideratio
ns 

Overlap 
and 
wording 

Incorporated into item 7 
(Poor individual loading) 

☐    Yes 
☐    No 

 

10 Sometimes I have to cancel 
my daily schedules because of 
my medicines 
 

.72 11 Less 
relevant 

Overlap in 
items 3-
6,10 
 

Incorporated into item 4- less 
relevant and overlap 

☐    Yes 
☐    No 

 

11 Opening the package of my 
medicines is sometimes a 
difficult task for me (e.g. 
child proof caps) 

.35 5 Important 
statement to 
include 
 

Improve 
wording 

Incorporated into item 7. (Low 
CFA loading) 
 

☐    Yes 
☐    No 

 

Subscale/ Section B: The following statements are about the impact of medicines associated burden on psychological wellbeing.  

General themes from interview with doctors:  
• Less duplication compared to section  
• Relevant section to older adults 

Original statement Quantitative 
data 
CFA loadings 

Qualitative Doctors  Expert 
Opinion 

Proposal Your Feedback 

Ranking Comments 
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12 It bothers me that I have to 
take medications for the long 
term 

.70 2 Relevant  Incorporat
e into item 
13 

Incorporate into item 13 
 

☐    Yes 
☐    No 

 

13 I am concerned about the 
number of medicines I am on 

.74 1 Relevant Overlap 
with 12 

Reword as:  
‘I am concerned about the number 
of long-term medications I am 
on’. 

☐    Yes 
☐    No 

 

14 I worry about the long-term 
effects of medicines on my 
health 

.75 4  Improve 
wording 

Reword as, 
‘I worry about the long-term side- 
effects of medicines on my 
health’ 

☐    Yes 
☐    No 

 

15 Taking medicines on a regular 
basis reminds me of my 
health problems 

.51 5 Not a theme 
encountered 
in clinical 
practise 

No change Low factor loading, not deemed 
relevant. Remove 

☐    Yes 
☐    No 

 

16 I am concerned that my 
medicines may interact with 
each other 

.73   
Cross-
loadings with 
item 24 

3  No change Retain as and reword, 
‘I am anxious that my medicines 
may interact with each other’ 

☐    Yes 
☐    No 

 

17 My medicines signify me as 
not being healthy 

.65   Cross-
loadings with 
subscale C 

6 Less 
relevant to 
older people 

Possible 
to remove, 
overlap 

Remove, less relevant and cross-
loading 

☐    Yes 
☐    No 
 

 
 

Subscale/ Section C: The following statements are about the impact of medicines associated burden on physical wellbeing.  

General themes from interviews with patients:  
• Patients: important to ask about sex ‘it would be necessary to some people’ 
• More clarity on questions relating to side effects- difficult to know if symptom caused by ageing of meds 

Original statement Quantitative 
data 
CFA loadings 

Qualitative Doctors  Expert 
Opinion 

Proposal Your Feedback 

Ranking Comments 

18 I am sometimes sexually 
frustrated because of my 
medicine/s 

Selected as 
N/A 83.9% 

6 18 & 19 
similar- 
important to 
include  

Improve 
wording 
to be more 
relevant  

Reword as, 
‘Some of my medications 
negatively affect my sex life’ 

☐    Yes 
☐    No 
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19 I am unable to relax and enjoy 
sex because of my medicine/s 

Selected as 
N/A 89.7% 

4  Incorporat
e into item 
18 

☐    Yes 
☐    No 

 

20 Some of my medicines slow 
down my physical health 

.80 5 Vague, non-
specific 

Overlap, 
remove 

Retain and improve clarity 
‘Some of my medicines slow me 
down’. 

☐    Yes 
☐    No 

 

21 I often have a bad night’s 
sleep because of my 
medicine/s 

.52 2 21 &22 
similar-  

Reword Reword as, ‘I often sleep poorly 
because of my medicine’s’. 

☐    Yes 
☐    No 

 

22 Because of my medicine/s I 
feel too tired to perform 
physical activities 

.75 3 Hard for a 
patient to 
quantify 

Improve 
wording 

Because of my medications I have 
less energy for daily activities 

☐    Yes 
☐    No 

 

23 I work less than usual because 
of the effect of my medicine/s  

Selected as  
N/A 73% 

7 Less 
relevant 

Remove- 
less 
relevant 

Remove ☐    Yes 
☐    No 

 

24 Some of my medicine make 
me feel uncomfortable due to 
side effects  

.57 Cross-
loadings with 
subscale B 

1 High 
relevance 

Improve 
wording  

Reword to improve clarity (and 
cross-loadings)  ‘Some of my 
medications cause unpleasant 
side-effects’ 

☐    Yes 
☐    No 

 

Subscale/ Section D: The following statements are about medication burden related to health services.  

General themes from interview with doctors:  
• Important section 
• Another point raised is the challenge of medication management in healthcare- reliance on patient to bring meds to appointments/ED. No integrated system  

Significant floor effect in this section 
Original statement Quantitative 

data 
CFA loadings 

Qualitative Doctors  Expert 
Opinion 

Proposal Your Feedback 

Ranking Comments 

25 I am not treated with respect 
and dignity as a patient 
 

.53 3 Too broad- 
doesn’t 
clearly state 
healthcare 
professional
s  

No change Reword as  
‘I am not treated with respect and 
dignity by healthcare 
professionals’ 

☐    Yes 
☐    No 
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26 My doctor doesn’t take into 
account the health of my 
body, mind and spirit 

.64 2 Older 
people less 
familiar 
with this 
terminology 

Improve 
wording  

Reword as, 
‘My doctor doesn’t consider my 
opinions and preferences 
regarding my medication’ 

☐    Yes 
☐    No 

 

27 My doctor/s talk about my 
medicine/s as if I’m not there 

.78 1  
 
 

Overlap 
with item 
26 

Incorporate into item 26 ☐    Yes 
☐    No 

 

 Additional Item   ‘Poor communication about my medications between 
healthcare services places a burden on me’. 
This item was added based on focus group feedback 
highlighting that healthcare services are poorly coordinated 
regarding medications, potentially placing a significant burden 
on patients. 
 

☐    Yes 
☐    No 

 
 

Subscale/ Section E: The following statements are about the impact of medicines associated burden on social wellbeing.  

General themes from interview with doctors:  
• This section seems less relevant  
• Could be summarised into one statement 
• Other aspect- complex medication regimes can interfere with people sense of independence as family/ carers may need to get involved 

General themes from interviews with patients: 
• Embarrassment not a significant factor for most older adults ‘everyone is on tablets’  

Significant floor effect in this section 
 Original statement Quantitative 

data 
CFA loadings 

Qualitative Doctors  Expert 
Opinion 

Proposal Your Feedback 

Ranki
ng 

Comments 

28 I would rather not tell others 
I’m taking medicines 
regularly 

.58 3  Low 
relevance 
in older 
adults 

Incorporate into item 30 ☐    Yes 
☐    No 

 

29 I get embarrassed using my 
medicines in public 

Selected as 
N/A 20% 

1   Remove ☐    Yes 
☐    No 
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30 I feel stigmatized because of 
what people say about the 
medicine’s I take 

.85 2 Side effects 
can be more 
limiting 
than stigma 

 Reword as, ‘I would feel 
embarrassed if people knew about 
the number and/or types of 
medicines I take regularly’.  

☐    Yes 
☐    No 

 

31 If people found out I was on 
medicines, they would see me 
as weak  

.74 4 Not 
necessary to 
include this  

Remove- 
low 
relevance 

Remove, not relevant ☐    Yes 
☐    No 

 

 Additional Item    ‘It bothers me that someone else has to organise 
my medicines’. 
This item was added based on focus group 
feedback that needing assistance with 
medications may impact social wellbeing 

☐    Yes 
☐    No 

 



 292 

 

 

 

 
 

 

APPENDIX 6 

Ethical approval for research described in this thesis 

 
 
 



 293 

 
Note. Ethical approval for the data collected in Chapter 2 is covered under this broader 
study.  
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