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Abstract 

V Lin Cheong 

The assessment and management of medicine-related risks associated with 
hospital readmission for older people living with frailty 

Keywords: Frailty; medicine-related risks; repeated hospital admissions;  

 

Older people living with frailty are at a higher risk of medication-related 

incidents due to frequent hospitalisation, complex health needs and 

polypharmacy. There is evidence that identifying patients at high risk of 

hospital readmission can enhance the impact of interventions to prevent 

readmission. However, there is insufficient evidence of the role of medication 

in readmission in this vulnerable patient group, and what pharmacists can do 

to reduce readmissions. This research used a mixed-method approach to 

examine the association between medicines-related risks and readmissions, 

and the pharmacists’ interventions thought to be important by key 

stakeholders to reduce readmissions. Medicines-related risks such as 

polypharmacy, potentially inappropriate medicines and high risk medicines 

did not have a strong association with repeated hospital admission in 

multivariable logistic regression. Patients who had multi-morbidities, and 

non-supported discharge, had a higher risk of repeated hospital admissions. 

A consensus survey study with three iterative rounds identified a list of 

pharmacists’ interventions viewed as high priority for reducing readmissions 

in frail elderly patients. The interventions with the highest scores included 

medicines reconciliation at discharge, on admission, preparation of discharge 
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summary, provision of tailored patient education about medicines and inter-

disciplinary working in ward rounds. A systematic intervention development 

method was used to further develop an intervention, underpinned by the 

theoretical domains framework. There is a need to further explore the role of 

medication-related risks in contributing to readmission using other validated 

tools and larger datasets. This could be used to inform development of future 

risk stratification tools to identify high risk patients in order to target 

interventions to maximise its impact.  
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Glossary of Terms 

 

Adverse Drug Event  

Any adverse outcome experienced by patients which are attributable to their 
medications. 

Adverse Drug Reaction (ADR) 

Any response to a drug which is noxious or unintended which occurs at a 
normal dose. 

Care Home 

A home to accommodate and care for people who are unable to look after 
themselves. 

Care Setting 

A setting where patients receive care. This may include a hospital, a GP 
surgery, a patient’s own home, or intermediate care. 

Clinical Commissioning Group (CCG) 

An NHS organisation that is responsible for the implementation of the 
commissioning roles as set out in the Health and Social Care Act 2012. It is 
responsible for the commissioning of most health and care services for 
patients within their local communities.  

Discharge 

The point at which a patient leaves hospital to return home or to a different 
care setting. 

Discharge Summary 

A clinical report written by a doctor or other healthcare professional when the 
patient is ready to leave hospital. Discharge summaries usually outline the 
reason for patient’s admission, the care received, changes to medicines and 
instructions about follow-up care. 

Emergency Department 

A medical treatment facility specialising in emergency medicine, the acute 
care of patients who present without prior appointment; either by their own 
means or by that of an ambulance. This is also known as an accident & 
emergency department (A&E).  
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Guideline 

A rule, principle or recommendation intended to advise people on how 
something should be done or what something should be. This is often 
derived from evidence obtained from research, or from the experience and 
opinion from a body of experts.  

Handover 

The transfer of care responsibility between healthcare professionals. 

Health Care Professional (HCP) 

A person, who is qualified, trained and authorised to provide healthcare 
service to a patient. Examples include doctors, nurses and pharmacists.  

Hospital Readmission 

An episode when a patient who had been discharged from a hospital is 
admitted again within a specified time interval. 

Intermediate Care 

The term used for a range of services that deliver short term care, support or 
rehabilitation to patients. It bridges the gap between hospital and home, 
helping patients to achieve speedier recovery, or aid with the ability to cope 
in their own home.  

Medicines Adherence 

The extent to which people take their medicines as they are prescribed. 

Medication Error 

A preventable event resulting from error in the prescribing, dispensing, 
administration, or monitoring of medicines that may lead to patient harm. 

Medicines Use Review (MUR) 

An advanced service offered by pharmacies in the United Kingdom. It is part 
of the contract community pharmacies hold with the National Health Service 
(NHS). It is a planned face-to-face consultation between a pharmacist and a 
patient to discuss their medicines, both prescribed and non-prescribed.  

National Institute for Health and Care Excellence (NICE) 

A national body in the UK who provides national guidance and advice to 
improve health and social care. 
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Primary Care 

Healthcare received by patients in their local area comprising GPs, practice 
nurses, community pharmacists, optometrists, dentists and NHS walk-in 
centres. 

Secondary Care 

Secondary (or 'acute') care is the healthcare received in hospital. It may be 
unplanned emergency care, or planned care. 

Transitions of Care 

The movement of patients between care settings and health care 
professionals. 

Urgent Care Hub 

A centre or service within primary care aimed at helping GP practices to 
manage workload across a number of practices and their respective patient 
lists, enabling practices to work together to organise the delivery of same-
day appointments.  
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  Chapter 1 - Introduction 

 

“It is more important to know what sort of person has a disease than to 

know what sort of disease a person has.” 

Hippocrates c400BCE 

 

1.1 Background 

A patient journey within the National Health Service (NHS) involves many 

movements between care settings and different healthcare professionals as 

their health status and healthcare need changes. For example, a patient who 

has developed a newly diagnosed cardiac condition who is normally under 

the care of his primary care general practitioner (GP) could be referred to the 

specialist cardiologist in hospital for the management of his cardiac 

condition. This patient’s care is temporarily moved from primary care to 

hospital i.e. secondary care. This movement between care environment and 

personnel is known as ‘transition of care (TOC)’ [2]. The concept of TOC is 

important as a threat to patient safety and experience.  In the NHS, there has 

been an  increase in emergency admissions to hospital  in recent years, 

thought largely to be attributed to a rapid increase in the older population [3]. 

People over sixty-five occupy almost two-thirds of acute hospital beds across 

England [3].  
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The increased rate of transition of care for older patient poses additional risk 

of medication errors, medicines-related harm, and adverse events. Similarly, 

high use of medicines and multiple long term conditions in this cohort of 

patients can complicate TOC [4]. Consequently, it is increasingly important to 

identify and fully understand opportunities to minimise errors at points of care 

transition because of the costs and consequences associated with medicines 

use and hospital admission. This thesis aims to examine, the medicines-

related reasons for frail elderly patients having repeated hospital admissions 

in order to better understand and explore the role of the pharmacists in 

reducing these reasons or contributing factors to repeated hospital 

admissions.  

This research employs novel methods through the use of patient and public 

involvement and co-design through consensus method, to explore patients’ 

and healthcare professional (HCP) views on the potential role and impact of 

pharmacists and the interventions pharmacists can make to help reduce 

hospital readmission. Specifically, it addresses the following objectives: 

 To determine the medicines-related risks of frail elderly patients who 

have high readmission rates, in order to understand what those risks 

are, so a target population of patients who would benefit most from 

interventions can be proposed. 

 To identify key priorities for interventions to reduce medication-related 

risks that improves clinical outcomes for frail elderly patients; with the 

involvement of healthcare professionals (HCPs), patients and their 

carers.  
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The following sections of this chapter will explore the underpinning theories, 

research approaches and policies relevant to this thesis. To begin, the topic 

of medication safety is discussed.  

1.2 Medication Safety 

Medicines safety has been recognised by the World Health Organisation 

(WHO) as an essential component of patient safety [5]. Further, it recognised 

unsafe medication practices and medication errors as the leading cause of 

injury and avoidable harm in health care systems globally [6]. The concept of 

medicines safety within the NHS is not new; it was first featured in the 

publication ‘Building a Safer NHS for patients: implementing an organisation 

with a memory’ in 2001 [7]. This was followed by Building a safer NHS for 

patients, improving medication safety in 2004 [8]. The aims of these reports 

were to reduce medication-related incidents within the NHS. 

A medication safety incident has been defined by the National Patient Safety 

Agency (NPSA) as ‘any unintended or unexpected incident which could have 

or did lead to harm for one or more patients’ [9]. There are several key terms 

used to classify medication safety incidents: medication errors, adverse drug 

events (ADEs) and adverse drug reactions (ADRs). The correlation between 

these terms is depicted in Figure 1. 

A medication error is defined as ‘a preventable event that may lead to 

inappropriate medication use or patient harm’ [10]. Medication errors can 

occur anywhere along the medication process: i.e. during prescribing, 

dispensing, administration or monitoring. However, medication errors may or 
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may not result in ADRs or harm. There is currently no consensus on the rate 

of medication errors which results in harm [11].  

Potential Adverse Drug Events (ADEs), otherwise known as near misses, 

may be identified as incidents which did not cause any harm at the time but 

may have had the potential to cause harm. Near misses are often under 

reported [12].  

 

 

Figure 1 Relationship between medication error, ADEs and ADRs. Adapted 
from Morimoto et al.[13] 

 

Adverse drug events (ADEs) are defined as ‘adverse outcomes experienced 

by patients which are attributable to their medications’ [14]. ADEs are widely 

Preventable 

Ameliorable 
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accepted and recognised by many studies of medication safety [15, 16]; they 

can be preventable or non-preventable. Adverse drug reactions (ADRs), on 

the other hand, are defined as ‘any response to a drug which is noxious or 

unintended which occurs at a normal dose’ [17]. Therefore, by definition, 

ADRs are non-preventable ADEs.  

It is important to recognise that ADEs may or may not be caused by 

medication error; although it was estimated that approximately one-quarter of 

ADEs are due to medication errors [14]. 

The literature surrounding the topic of medication safety comprised of studies 

using different methodologies to detect ADEs, different terminologies and 

definitions of ADEs, ADRs and medicines-related problems (MRPs). This 

was thought to have led to the under-recognised impact of medication safety 

[18]. The next section will explore the incidence and prevalence of 

medication safety incidents reported in key literature. 

 

1.2.1 Incidence and prevalence 

Medication safety incidents are thought to be relatively common in the 

context of patient safety incidents. For example, ADEs affect approximately 

15% of inpatients within a hospital setting [19]. It was also estimated in a 

recent review carried out by Elliott et al. [20] that around 237 million 

medication errors occur at some point in the medication process in England 

per year. Preventable harm from medicines was estimated to result in 

potential cost of £750 million per year to the NHS [21]. Globally, medicines-

related harm (MRH) was estimated to lead to a $42 billion USD burden on 
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healthcare cost annually [5]. Moreover, medication safety incidents are also 

known to lead to readmission, prolonged hospital stay, disability and 

mortality [8]. However, there is a view that there still remains an under-

reporting of medication incidents. A review of medication incidents reported 

to the National Reporting and Learning System (NRLS) in England and 

Wales between 2005-2010 found that medication incidents comprised 9.68% 

of all patient safety incidents [21]. The review also found that the majority of 

medication incidents originated from secondary care (75%), highlighting the 

low reporting levels in primary care [21].  

Another further risk to medication safety was found to be poor medicines 

adherence. The rate of medication non-adherence globally has been 

consistently reported as between 20 and 50% [22].  Non-adherence is one of 

the biggest obstacles in prescribing as it can negatively affect health 

outcomes, clinician-patient relationship and the health budget. It is commonly 

associated with newly prescribed medications treating long-term conditions 

such as hypertension, hyperlipidaemia, and diabetes [23]. Non-adherence 

can be categorised into intentional or unintentional [24]. A systematic review 

by Garfield et al. [25], which mapped the problems associated with quality 

medicines use in primary care and during transition into secondary care, 

suggested that focusing on improving adherence – along with safety and 

effectiveness of medicines – had the most potential for enhancing quality use 

of medicines and patient outcome. The WHO ‘Medicines without harm’ 

patient safety initiative [5] selected three priority areas for health systems to 

focus on reducing medicines-related harm: high risk situations; 

polypharmacy and transitions of care (TOC). All three priority areas relate 
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greatly to frail elderly patients who have frequent hospital admissions. The 

medication safety of frail elderly patients in the context of TOC will be 

explored in the sections that follow. 

1.2.2 Medication Safety during Transitions-of-care of frail elderly 

patients 

Patients are at higher risk of medication incidents during TOC. Medicines-

related harm (MRH) during TOC is more likely to occur in the older 

population or in the presence of comorbidity and polypharmacy [20, 26]. 

Patients admitted to hospital often experience changes to their regular 

medication, which predisposes them to greater risk of ADEs after discharge 

[27]. Older patients who take multiple regular medications often experience 

changes to their medication during an admission [28-30], which can be an 

average of four to seven prescription changes [30, 31]. Indeed, medication 

changes can impair the normal medication-taking-routine of patients, 

resulting in patients and their family members having to resume these 

routines after discharge from hospital, in order to self- manage their 

medication upon return to home [32]. Hence, effective discharge planning 

and care coordination can help to enhance patient experience, and facilitate 

reduction in adverse events post hospital discharge [33].  

Following hospital discharge, around 19%–23% of patients have been 

reported to suffer an adverse event, most frequently an adverse drug event 

(ADE) [15, 34, 35]. Half of these ADEs were considered preventable or 

“ameliorable” (i.e., their severity or duration could have been reduced). It has 

also been found that most errors and adverse events during TOC result from 
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a breakdown in communication between the hospital team and the patient or 

primary care physician [34].  

More recently, a study carried out in the UK by Parekh et al. [36] identified 

that 37% of older people experienced MRH following a hospital admission 

across five hospitals in Southern England. Of the MRH events, 81% of cases 

were serious, and 52% were potentially preventable. The authors found that 

the most prevalent forms of MRH were: adverse drug reactions (ADRs) 

(72.9%), non-adherence (10.9%), and medication errors (3.4%) [36].  

This section has highlighted that medication incidents are prevalent during 

TOC, and it is particularly so in older people. It also highlighted that a large 

proportion of these medication incidents are potentially preventable. 

However, what remains unclear is the cause and effect of medication 

incidents: is it poor TOC, or is it the nature of the medication itself? The next 

section will explore the use of medication in frail elderly patients and how that 

has medication safety implications in itself. 

 

1.2.3 Medication Safety in frail elderly 

An older person refers to persons aged 65 and over. A frail elderly person 

however, refers to patients aged 65 or over who are living with frailty as a 

condition. Frailty is ‘a distinctive health state related to the ageing process in 

which multiple body systems gradually loses their in-built reserves’ [37].  It is 

estimated that around 10% of people aged over 65 years have frailty, rising 

to between a quarter and a half of those aged over 85 years [38]. However, it 

is worth noting here that, whilst there is an association between age and 
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prevalence of frailty, increasing age does not immediately lead to increasing 

frailty [39]. Many older people are able to live a healthy, independent life 

whilst frailty is a leading cause of death in older people; as found from a ten-

year prospective cohort study involving community dwelling older people 

(n=754) [40]. The patient population group of the ‘frail elderly’ is the focus of 

this research due to their unique characteristics of high medicines and health 

services use, as well as an altered physiological and/or psychological state. 

These factors cause increased theoretical and actual risks of medication 

errors and patient harm.  

Older patients take more regular medications [41] and have more co-

morbidities [42]. Around half of all NHS medicines are prescribed for people 

aged over 60 years [43]. This is largely due to the introduction of clinical 

practice guidelines and the push for adherence to them in clinical practice, 

resulting in increased number of medicines used in elderly patients with 

multiple co-morbidities. The study by Boyd et al [44] illustrated the impact of 

prescribing drugs recommended in clinical guidelines for a hypothetical 79 

year-old patient with multi-morbidity. This found that the average patient 

would need to take 12 drugs, with 19 doses per day, taken at five different 

times of the day; resulting in a regimen which would be difficult to manage, 

and carry substantial risk of an adverse event [44]. The number of medicines 

prescribed has been implicated in an increased risk of adverse drug 

reactions [45], medicines-related admissions [46]; and also unplanned 

hospital readmission [47]. 

Older patients’ medication regimes tend to be complex, which increases the 

likelihood of non-adherence and medication errors [48, 49]. For example, 
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Griffiths et al [50] in their study found that elderly patients receiving 

community nursing input were taking an average of 10.4 drugs, administered 

in an average of 16.6 doses per day, with an average of 8.1 special 

administration activities (e.g. before food, halve tablet, dissolve under 

tongue). The most recognised way of assessing medication regimen 

complexity is through the use of a validated tool called the Medicines 

Regimen Complexity Index (MRCI), which generates a score based on 65 

items that take into account the dosage forms, dosing frequencies, and 

additional instructions relevant to drug administration (e.g. take 30 min 

before food) [51]. A higher MRCI score was found to be associated with 

increased risk of emergency department presentation and hospitalisation, 

even after controlling for number of medications and case-mix 

(demographics, co-morbidities, clinical and functional status)[52]. On the 

contrary, simpler medication regimens lead to better adherence to treatment 

and better treatment outcomes [53]. 

The use of medicines in older people is better understood than the use of 

medicines in frailty. As frailty has no gold standard measure, it is complex to 

validate its definition, and to identify a cohort living with frailty for research 

purposes. As outlined above, ageing does not guarantee frailty and as frailty 

is a continuum, there are many stages of frailty. Many people with multiple 

long-term conditions (multi-morbidity) also have frailty, but most current 

treatment guidelines focus on treatment of individual conditions, and on 

treatment of relatively healthy older adults, therefore are not directly 

applicable to frailty. It is hence important to understand the implications of 

medication in frailty. Frailty is a phenotype which results in a decrease in 
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physiological reserves, and their altered pharmacokinetics and 

pharmacodynamics profile [54]. This means that the way drugs are handled 

by the body of someone with frailty is different, resulting in reduced tolerance 

to medication [55, 56]. Yet, emerging evidence from an Australian research 

group suggests that patients living with frailty (compared with robust older 

patients), use a higher number of medications [57]; and a higher number of 

medications with falls risk [58].  

There is a need to explore the impact of medicines on frailty, the trajectory 

through the severity of frailty, and the impact of medicines use on the health 

resource use in frail elderly patients. This is especially so when the 

compromise to medication safety during transition-of-care is heightened and 

frail elderly patients lack the physiological reserves to cope with medication 

changes, ADEs and hospital admission. The next section will discuss the 

current policies within the NHS which relates to medication safety. 

 

1.2.4 Policies relating to medication safety 

Various policies were put in place in the UK with an aim to improve 

medication safety within the NHS [8, 59]. More recently, the ‘Medicines 

Optimisation’ agenda supported by NHS England, NICE [60] and Royal 

Pharmaceutical Society (RPS) [61] collaboratively, focuses on involving 

patients in the promotion of safe and effective use of medicines. 

 

RPS stated that medicines optimisation is about: 
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‘Ensuring that the right patients get the right choice of medicine, at the right 
time. By focusing on patients and their experiences, the goal is to help 

patients to: improve their outcomes; take their medicines correctly; avoid 
taking unnecessary medicines; reduce wastage of medicines; and improve 

medicines safety’. 
 

The key guiding principles of medicines optimisation are summarised in 

Figure 2. 

 

Figure 2 Four guiding principles of medicines optimisation (Royal Pharmaceutical 

Society 2013) 

NICE guideline for medicines optimisation [60] outlined some key priority 

areas for implementation to improve medication safety: 

 Having systems in place for identifying, reporting and learning from 

medicines-related patient safety incidents; 
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 Medicines reconciliation during TOC, by a trained and competent 

HCP, ideally a pharmacist. 

 Structured medication review, especially for some groups of patients: 

adults with polypharmacy and multi-morbidity, and older people. This 

review should be carried out by a pharmacist or another appropriate 

HCP. 

 Clinical decision support to help aid prescribing decisions 

 Having clear and legible medicines-related communication systems 

during TOC. 

NICE medicines optimisation guideline [60] recognised the expertise that 

pharmacists can bring to enhance safe use of medicines. Subsequent 

policies relating to workforce and pharmacy services also highlighted the 

under-utilised role of clinical pharmacists. For example, the Hospital 

Pharmacy Transformation Programme (HPTP) proposed by Lord Carter in 

2016 [62] highlighted that medicines optimisation is a top priority of hospital 

pharmacists, and that the traditional model of hospital pharmacy 

departments will have to change to fully utilise the clinical skills and expertise 

of pharmacists to improve medicines use. Similarly in primary care, the 

publication of the Five Year Forward View in 2014 [63] sets out a vision of 

integrated care to respond to many challenges faced by the NHS. One of the 

main national service improvement priorities was to ‘help frail and older 

people stay healthy and independent’. It was proposed in the General 

Practice Forward View (GPFV) by NHS England [64] that having clinical 

pharmacists in general practices, as an integral part of the practice team, 

was key to optimised patient care. This was subsequently followed by the 
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Pharmacy Integration Fund: to place more clinical pharmacists in other 

sectors such as urgent care hubs and care homes, recognising the need to 

improve medicines use at every opportunity, particularly for the frail elderly 

population.  

This section outlined the policies relating to medication safety and 

highlighted the role of pharmacists in being the “stewards of medication 

safety”. The next section will discuss frailty in detail, and the impact of 

repeated hospital admissions or readmission on frailty. 

 

1.3 Frailty and its trajectories 

The concept of frailty has been introduced and discussed briefly in Section 

1.2 in relation to medication safety. Briefly, frailty is a health state, defined as 

‘a multidimensional loss of reserves (energy, physical ability, cognition and 

health)’ [65]. The pathway to frailty is still not yet fully understood, but Fried 

et al [40] in their large population-based study, found that frailty was present 

with or without co-morbidity and disability (see Figure 3). This finding 

provides support for frailty as an independent concept, distinct from co-

morbidity and disability. However, more recent work suggests that the 

overlap is more frequent and increases with greater frailty [66]. 

It was estimated that the overall weighted prevalence of frailty among people 

over 60 years old in England from 2002-2009 was 14%, from the English 

Longitudinal Study of Ageing (ELSA) [67]. Prevalence rose with increasing 

age, from 6.5% in those aged 60–69 years to 65% in those aged 90 or over. 

The study also found that mobility difficulties were very common among frail 
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adults compared to non-frail adults: 93% versus 58%. Among frail 

individuals, difficulties in instrumental activities of daily living (IADL) were 

reported by 64%, versus 15%, among the non-frail individuals. Among those 

with difficulties with mobility or other daily activities, 71% of frail individuals 

and 31% of non-frail individuals said that they received help.  

 

Figure 3 Frailty as a phenotype: adapted from Fried et al (2001) 

 

Frailty is a dynamic process but a transition to a level of greater frailty is 

more common than improvement [68]. The electronic frailty index (eFI) which 

was developed by Clegg et al [69] using routinely available primary care 

health records in the UK. It is also the only tool validated in the UK 

Frailty 

26.6 

Multimorbidity Disability 

46.2 

21.5 
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population. It recognises that frailty is a dynamic process and categorised 

frailty into four levels of severity: from fit to severely frail.  

Frailty is a state of increased vulnerability to poor resolution of homeostasis 

following a stress, which increases the risk of adverse outcomes including 

falls, delirium and disability [37]. This is shown diagrammatically in Figure 4 

below, depicted by Clegg et al. [37], in which an apparently minor stressor 

such as a new drug, an infection or a hospital admission; results in a 

dramatic and disproportionate change in health state: from independent to 

dependent.  

 

Figure 4 : Vulnerability of frail elderly people to a sudden change in health 
status after a minor stressor. Used with permission from Clegg et al., 2013. 

 

The development of frailty frequently results in a spiral of decline that leads 

to increasing frailty and risk of worsening disability, falls, and admission to 

hospital, long-term care and death [70]. The work by Clegg and colleagues 
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also showed that the trajectory to death is quicker for patients who are more 

severely frail compared to older people who are fit [69]. 

This section discussed the prevalence of frailty and its associated factors, 

and the vulnerability of people living with frailty to a sudden change in health 

status and dependence after a minor stressor such as medication or a 

hospital admission. The next section will discuss repeated hospital 

admissions, or readmission, and highlight how this could result in additional 

strain onto the already vulnerable health status of a person living with frailty. 

 

1.4 Readmission – Definition and context 

The definition of readmission used within this thesis is: any hospital 

admission within 12 months of a prior admission. The earliest admission in 

the 12 month period is considered to be the index admission, irrespective of 

any causal relationship with later admissions. The focus of this research is 

not only on readmission, but also the ‘revolving door’ phenomenon of 

hospital discharge, that is, the repeated hospital admission following 

discharge from hospital [71, 72].  For the purpose of this thesis, the term 

‘repeated hospital admission’ will also be used to explore the phenomenon of 

the ‘revolving door’.  

A analysis published in 2015 by Soong et al [73] of patients aged 65 and 

over admitted to hospital with frailty found a rise in incidence rate of frail 

older people admitted to English hospitals between 2005 and 2013, with no 
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significant difference in the number of admissions in the aged 65-75 and 75-

85 group.  

Hospital readmission has a significant impact on outcomes for patients and 

costs borne by the NHS. The hospital readmission rate has risen in recent 

years, both in the United Kingdom (UK) and globally [74, 75]. In a report 

prepared by Royal Voluntary Service [76], it was found that between 

2002/2003 until 2011/12, whilst the population of over 75s grew by 

approximately 10%, the number of hospital discharges (and by default 

hospital admissions), grew by 38%, suggesting higher healthcare needs and 

demands. There was also a rise in trend in emergency readmissions in the 

over 75s between 2002/03 until 2011/12 (an increase of 86%). This was 

found to be significantly higher than the growth in population of over 75s 

(12%). The rise in emergency readmissions in the over 75s was also 

significantly higher than those aged under 75.  

As the number of hospital admissions increases, the risks associated with 

TOC similarly increases [77, 78]. Better continuity of care at transitions has  

been shown to lower hospital admission, complications and health 

expenditure [79, 80].  

However, better continuity of care in frail older patients may be compromised 

by a number of factors. Firstly, frail older patients, particularly those with 

cognitive impairment, have difficulty participating in transition of care 

processes, resulting in miscommunication of crucial information [81]. In 

addition, many frail older patients have a limited support system where they 

either live alone, or have family members who live a long distance away [82]. 
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They consequently suffer hospital readmissions, unexplained complications, 

and uncoordinated care [83]. In addition, the geriatric care system is 

subjected to multiple discontinuities as a result of the community/hospital 

split, the social/medical dichotomy, and the acute/continuous care divide 

[84].  

Increasing readmission rates have driven health care economies to use them 

as a quality metric. In the United States of America (USA), the introduction of 

the Hospitals Readmission Reduction Program (HRRP) in 2012 imposed a 

reduction in payment to hospitals with excess readmissions in an attempt to 

reduce readmission rates [85]. The UK shortly followed suit, with the 

Department of Health [86] initiating quality markers for hospitals in England 

using 30-day readmission rate as a marker. Health economies in both the 

USA and UK have chosen 30-day readmission rates as quality markers for 

hospital performances. However, there is currently no consensus on the 

optimum time to readmission as the best quality marker for hospitals [87]. 

There are two ways of defining readmissions in current literature. Firstly, 30-

day readmission, which is defined as unplanned readmission within 30-days 

of discharge [88]. Secondly, patients identified as having high-risk of 

readmissions within the next 12 months [89].  

However, it has been argued that readmission is not necessarily a good 

marker for quality care [90-92] and research has shown that it is not linked to 

shorter length of stay in hospital [93]. Some readmissions are unavoidable; 

and the proportion of readmissions that are avoidable remains unclear [94]. 

A meta-analysis showed that less than 25% of readmissions were  deemed 

to be avoidable, but the range for the reported median was large (between 
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5% and 79%) [95]. This may be due to the heterogeneity of the studies 

included in the meta-analysis: namely, type of hospital, types of conditions 

considered, as well as the duration of readmission examined.  

Readmission as a marker for quality care may not be clear as yet, but it is 

possibly more useful as a marker to highlight hospital Trusts that are at 

extremes of scale, and therefore, may be used reduce variations across 

Trusts [96]. Importantly, repeated hospital admissions or readmission to 

hospital has been shown to affect patients’ quality of life [97, 98]. As 

discussed in Section 1.2.2, frequent TOC in frail elderly patients can 

compromise continuity of care and medication safety, resulting in adverse 

events.  

This section highlights that readmission or repeated hospital admissions 

increases the number of transition-of-care or interface points. It also 

summarises the current policies relating to reducing readmissions and how it 

is an important outcome to investigate, particularly for patients living with 

frailty. Next, the factors associated with readmission will be examined, and 

the link made between frailty, age and medicines and readmission. 

 

1.5 Factors associated with readmission 

The systemic causes of readmission are not yet well understood. Jencks et 

al. [99] in their analysis of readmissions within the Medicare system in the 

USA found that medical patients accounted for a large proportion of 

readmissions (77 percent), compared to surgical patients. There have been 

conflicting views on the causal link between index admission and 
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readmission from research carried out in the US and the UK. Jencks et al. 

[99] found that in the US, the majority of patients were not readmitted for the 

index diagnosis. On the other hand, in the UK, most patients (83%) in a 

study [100] returned with symptoms related to their previous admission. The 

differences between the two studies may be a result of coding used within 

the healthcare systems.  

Whilst the reasons for readmissions may not be well understood, the factors 

contributing to readmission have been better researched. Risk factor is 

defined as ‘any attribute, characteristic or exposure of an individual that 

increases the likelihood of developing a disease or injury’ [101]. Billings et al 

[89] outlined that an essential component of any strategy to improve care 

and services for patients is the development of a case finding mechanism to 

identify those at high risk accurately. This would allow interventions to be 

targeted before substantial preventable or avoidable costs have been 

incurred and health status has deteriorated further. To effectively case-find, it 

is important to understand the risk factors associated with readmission.  

The studies which examined the factors associated with hospital readmission 

were largely carried out in single-sites, and in the USA – making results 

difficult to generalise to the UK population. In addition, many of these studies 

examined single disease cohorts such as heart failure [102] and  stroke [103] 

as opposed to a general population. Two systematic reviews and two 

observational studies were identified which examined risk factors of 

readmission in older people with general medical conditions [104-107]. 

The risk factors identified from studies were: 
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 Age [105, 107]; 

 Multi-morbidities [104, 105, 107];  

 Frailty [106] 

 Depression [104]; 

 Prior admission [104, 107]; and 

 Lack of social support [105]. 

Risk factors for hospital readmission have been included in readmission 

predictor tools, to try to predict patients at higher risk of hospital readmission 

in order aid case finding [108]. Prediction tools use multiple variables to 

estimate the absolute risk of certain outcomes and enable the stratification of 

individuals or groups of individuals by these risks [109]. The use of risk 

predictive models or tools to identify patients at risk of readmission has 

demonstrated that interventions to reduce readmission in these high risk 

individuals can result in an absolute risk reduction of between 11 to 28 

percent [110-112].  

Several risk prediction models have been developed to identify patients at 

high risk of hospital readmissions: most were validated in the American 

population, and, therefore, may not be directly applicable to the health 

systems and demographic within the UK. For example,  a study carried out 

by Cotter et al. [113] found that a popular Canadian readmission risk model 

(the LACE index [114]), was not highly predictive in the UK’s older 

population; which suggests that models need to be validated in the local 

population taking into account demographics and system organisation in 

order to increase their sensitivity. A systematic review by Kansagara et al. 

[108] of risk prediction models included 27 models, only two of which were 
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derived from the UK population. The first predictive model by Bottle et al. 

[115] examined the risk of two or more unplanned readmissions in a year for 

all hospitalised patients in England, including paediatric and obstetrics 

patients. The model was derived from retrospective analysis of administrative 

data. The ability for models to discriminate between patients developing and 

not developing the outcome is often quantified using the concordance (C) 

statistic [109]. C-statistic values range from 0.5 to 1.0; with a value of 0.5 

indicating the model is no better than chance and a value of 1.0 indicating a 

perfect model. Models are typically considered as reasonably good when c-

statistic is higher than 0.7 and strong when the c-statistic is higher than 0.8  

[116].The predictive model derived by Bottle et al. [115] reported a c-statistic 

of 0.72, indicating good discriminative ability. The other model, developed by 

Billings et al. [89] included inpatients in the general population who are at risk 

of readmissions with conditions including congestive heart failure (CHF), 

COPD, diabetes and asthma. The c-statistic value for this model was 

marginally less than the 0.7 threshold (c-statistic = 0.69). 

Kansagara et al.’s systematic review divided predictive models for 

readmission into three broad categories:  

 those using retrospective administrative data; 

 those using real-time administrative data; and 

 those using primary data collection in real-time. 

Most of the studies included in this systematic review varied in settings and 

patient population. Of the models, fourteen of these included only patients 

aged 65 and over. However, only two models reported a c-statistic of greater 
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than 0.70, the threshold to indicate that they are good models [83, 117]. A 

bedside risk assessment tool for clinicians to identify patients at higher risk 

and tailor interventions to reduce readmissions would be more useful in 

clinical practice [113]. However, Kansagara et al. [108] found that most such 

models had low predictive value.  The most commonly included variables 

were:  

 Specific medical diagnoses or comorbidity index (included in 24 

models) 

 Age (included in 19 models) 

 Sex (included in 15 models) 

 Prior hospitalisations (included in 14 models) 

 Alcohol or substance misuse (included in 11 models) [108] 

A total of 27 different risk prediction models were considered, which meant 

that (although the variables above were widely included) a number of models 

did not include all possible variables [108]. This also suggests that the 

predictive value of the known variables was not consistent.  

Given the wide use of medicines and the risks of medication errors and 

medication-related incidents in frail older adults, it was surprising that 

medicines and their associated risk factors were not identified as a risk of 

readmission in previous literature. In addition, medicines were  not featured 

in any of the readmission predictive models identified in the systematic 

review by Kansagara [108]. Yet, a French study by Bonnet-Zamponi et al. 

[118], which examined the prevalence of medication-related problems found 

that 40% of readmissions are attributed to these problems. Another 
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predictive model [119] developed for use within the NHS excluded 

medicines-related risk factors. In contrast, a team of pharmacists in the UK 

developed a tool which included medicines-related risks, to identify older 

patients at high risk of hospital admission in order to target services [120]. 

This list was developed pragmatically, as opposed to being validated or 

derived through research. There is still a need to explore the association 

between medicines-related risk factors and readmission in the frail elderly in 

order to facilitate possible inclusion of relevant risk factors in future predictive 

models. The ideal clinical prediction model would provide data prior to 

discharge, discriminate high- from low-risk patients, and would be applicable 

to the settings and populations in which they are to be used [108]. There is a 

paucity of evidence within current literature about the contribution of 

medicines-related risk factors to hospital readmission risks in the frail elderly 

population.  Using risk models to identify high risk patients could facilitate the 

pharmacists’ role in delivering effective interventions to reduce readmissions 

in frail elderly patients and enhance patient outcome.  

 

1.6 Summary of introduction 

Evidence suggests that threats to medication safety exist within the complex 

healthcare system. Medication-related incidents have a detrimental effect on 

patient outcomes, and are more likely to occur during frequent TOC. Patients 

living with frailty are at a particularly high risk, due to frequent TOC, complex 

health needs and polypharmacy. A range of policies and initiatives have 

identified the importance of the pharmacists’ role in optimising medicines and 

enhancing medication safety. Pharmacy services in the UK have evolved in 
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the last decade and now mainly consist of ward-based clinical pharmacy 

services such as medicines reconciliation, medication review and discharge 

counselling aimed at helping patients make the best use of their medicines 

[121]. However, as demand for clinical pharmacy services rises, alongside 

the reducing health budget, the future challenge is to identify patients who 

are at greatest risk of readmissions and who would benefit most of 

prevention strategies [108, 117, 122].  It is therefore, pivotal to gain a better 

understanding of predictors of hospital readmissions, particularly relating to 

medicines, in order to facilitate the strategic delivery of pharmaceutical care.  

There is a paucity of published studies that examine the relationship between 

medicines, their associated risk factors, and hospital readmissions for frail 

elderly patients. The majority of the published studies concerning hospital 

readmission have been conducted in the USA, making some aspects of 

generalisability to the UK population difficult and creating a need for further 

studies in the UK. This research will explore the association between 

medicines and hospital readmissions. 

Identifying links between medicines and readmission risk would facilitate the 

incorporation of medicines-related risk into readmission risk models, possibly 

enhancing its sensitivity and predictability of existing (or adapted) 

readmission risk models. 

1.7 Aims and objectives of this research 

Chapter 1 has outlined the gaps in research in relation to the area of frailty 

and medicines use, and the importance of this in the context of frequent 

transitions of care. The overall aim of this research was briefly described in 
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Chapter 1. The objectives of this research are subsequently aligned to the 

design of 4 studies to achieve these : two systematic reviews and two 

empirical studies. This is set out in Table 1. 
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Table 1 Tabular format of overall aims and objectives of thesis and corresponding studies 

Aim Objectives Overall methodology 

The overall aim of this research is to 
explore the association between 
medicines and hospital readmissions 
in frail elderly patients and the role of 
pharmacists in reducing 
readmissions in frail elderly patients.  

 

a. To examine local, national and international 
practice, identify evidence gaps of medicines-
related risks of readmission in frail elderly 
patients. 

b.  To examine local, national and international 
practice, identify evidence gaps of 
pharmacists’ interventions aimed at reducing 
readmissions in frail elderly patients. 

c. To examine the target population group of 
patients who would benefit most from 
interventions to reduce medication-related 
readmissions, in order for optimal targeted 
delivery of future interventions design.  

d. To identify key priorities for pharmacists’ 
interventions to reduce hospital readmissions 
for frail elderly patients; with the involvement 
of healthcare professionals (HCPs), patients 
and their carers.  
 

e. To make appropriate recommendations in 
response to the examination of current policies 
and understanding of pharmacists’ 
interventions and medicines-related risks of 
readmissions in frail elderly patients.  

Systematic review Part 1: Of medicines-related 
risks of readmission in frail elderly patients. 

 

Systematic review Part 2: Of pharmacists’ 
interventions to reduce readmissions in frail 
elderly patients. 

 

Study 1: Observational quantitative analysis 
of secondary data using a case-control 
approach of prevalence of medicines-related 
risk factors in frail elderly patients with frequent 
hospital admissions 

 
Study 2: Mixed method Delphi consensus 
study to explore stakeholders’ views of 
pharmacists’ interventions which reduces 
readmission in frail elderly patients.  
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The next chapter will present the literature reviews carried out to address 

objectives (a) and (b) of this research by exploring the medicines related 

risks associated with hospital readmission and the pharmacists’ interventions 

which reduces readmission in elderly patients.   
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Chapter 2 - Systematic literature review 

 
“To raise new questions, new possibilities, to regard old problems from a 

new angle, require creative imagination and marks real advance in science.” 

- Albert Einstein 

 

2.1 Background 

This chapter presents the findings from two systematic reviews: of the 

evidence of the contribution of medicines toward the risk of readmission (Part 

1) and the interventions delivered by pharmacists aimed at reducing 

readmission in frail elderly patients (Part 2). Any gaps in the current literature 

will be highlighted to support and demonstrate this study’s contribution to 

current knowledge.  

This literature review was carried out using the systematic review method, 

which allowed the literature published on the research topic to be captured in 

a systematic way, and objective knowledge to be synthesised [123]. As 

Carney and Geddes [124] outlined in their definition of systematic review, the 

key is to use and describe specific, explicit and therefore reproducible 

methodological strategies to identify, collate, critically appraise and 

synthesise evidence about a particular issue. According to Grant and Booth 

[125], there are numerous variants of the systematic approach to literature 

review, relating to four key stages: Search, AppraisaL, Synthesis and 

Analysis (SALSA). Different types of literature review will incorporate these 

stages at different depth [125]. A summary of the different types of reviews 

and their knowledge synthesis methodology can be found in Table 1. A 

narrative review tends not to use a systematic and transparent search 
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strategy and criteria, which can result in bias. In contrast, a scoping review 

applies systematic search strategy to identify evidence. It does not however, 

appraise evidence formally, and does not provide an extensive synthesis and 

analysis of the literature. A systematic review applies formal quality appraisal 

and extensive synthesis and analysis of the literature. These reviews are 

systematic reviews as they carried out the SALSA stages as outlined by 

Grant and Booth [125], as presented in Table 1. The systematic review is 

chosen for its reproducibility, and its ability to facilitate high-quality evidence 

synthesis [126].  

Two research questions will be answered by conducting two systematic 

reviews: 

1. What role do medicines play in hospital readmission?  

2. What are the interventions which reduce hospital readmission 

in frail elderly population? 

Each of these research questions and their corresponding literature reviews 

will be explored and described separately in the next sections. 

 

 



 
 

32 
 

Table 2 Adapted from Grant and Booth (2009) Typology of systematic reviews 

Type of Review Description Search Appraisal Synthesis Analysis 

Narrative Review; 
otherwise known 
as literature 
reviews 

Publications that describe 
and discuss the state of 
the science of a specific 
topic or theme from a 
theoretical and contextual 
point of view. 
 

Source and 
selection 
method not 
usually 
specified 

May or may not 
include quality 
assessment 

Typically 
narrative 

Analysis may be 
chronological, 
conceptual, 
thematic, etc. 

Scoping Review Preliminary assessment 
of potential size and 
scope of available 
research literature. Aims 
to identify nature and 
extent of research 
evidence (usually 
including ongoing 
research) 

Completeness 
of searching 
determined by 
time/ scope 
constraints. 
May include 
research in 
progress 

No formal quality 
assessment 

Typically 
tabular 
with some 
narrative 
commentary 

Characterizes 
quantity and 
quality of 
literature, 
perhaps by study 
design and other 
key features. 
Attempts to 
specify a viable 
review. 
 

Systematic 
review 

Seeks to systematically 
search for, appraise and 
synthesis research 
evidence, often adhering 
to guidelines on the 
conduct of a review 

Exhaustive and 
comprehensive 

Quality 
assessment 
may determine 
inclusion/exclusion 

Narrative 
Tabular 

What remains 
unknown; 
uncertainty 
around findings, 
recommendations 
for future 
research 
 



 
 

33 
 

Part 1: The role of medicines in hospital readmission 

This systematic review was focused on hospital readmissions, and whether 

or not medicines or their associated risks contribute towards hospital 

readmissions.  

2.2 Method 

A Literature search was carried out using keywords ‘medication(s)’, 

‘readmission’, ‘rehospitalisation’, ‘risks’, ‘adverse drug events’, and 

‘medication errors’. Six relevant databases were searched: Embase, 

Medline, Cumulative index to Nursing and Allied Health (CINAHL), 

Cochrane, Google Scholar and Pubmed. The search terms were amended to 

match keywords used in specific databases. The search was limited to 

studies published between 2004 to May 2018; and to studies published in the 

English language. This period was selected due to the publication of the 

medicines safety policy by Department of Health in 2004; bringing 

awareness to the issue of medication safety in the NHS. It was also chosen 

to optimise relevance of identified evidence to modern healthcare system as 

the use of medicines in older people is a constantly evolving field of practice. 

The search strategy is outlined in Appendix A1. 

The titles identified from the search were reviewed to identify relevant 

abstracts. Results were merged using reference management software – 

EndNote X7 – and duplicate references removed.  

Abstracts were reviewed against the inclusion criteria outlined as follows:  

i. Studies which examined all-cause readmissions as an outcome; 
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ii. Studies which included older adult patients; either with a mean or 

median age of 65 or over; 

iii. Studies which included medicines as a risk-factor; 

iv. Empirical research studies that were quantitative in nature, where 

prevalence of medicines-related risks were reported and odds ratio 

could be calculated. 

The exclusion criteria were: 

i. Studies not published in the English language; 

ii. Studies which included children; 

iii. Studies which included only patients who were from surgical or 

oncological wards. 

iv. Letters, correspondence, reviews, and published abstracts where 

insufficient data could be obtained about the prevalence of medicines-

related risks. 

Data extraction was carried out using a data collection sheet, which recorded 

the following information for all studies: study design, study setting, study 

period, number of participants, readmissions and their definitions, prevalence 

of medicines-related risks, and readmission prevalence.  

Quality assessment was performed on the included studies using the 

Newcastle-Ottawa Scale (NOS) [127]. No studies were excluded from the 

review based on their qualities. The NOS scale is a comprehensive 

instrument for assessing the quality of non-randomised studies. This 

checklist was chosen because of the nature of the question that this literature 

review will answer, which is epidemiological in nature. Tools to assess 
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methodological quality of non-randomised studies were reviewed by Deeks 

et al [128], who identified six tools as potentially useful for systematic reviews 

as they “force the reviewer to be systematic in their study assessments and 

attempt to ensure that quality judgements are made in the most objective 

manner possible”. The authors of the review identified two tools as being 

most useful for assessment of methodological quality: the Downs and Black 

tool [129], and the Newcastle-Ottawa Scale [127]. The Downs and Black tool 

has been criticised for being too complicated to apply without the 

epidemiological expertise [130]. The NOS has been recommended by the 

Cochrane working group for non-randomised studies as being easy-to-use. 

The NOS includes measures of quality in three areas: selection, 

comparability and exposure. A study can receive up to one point for each of 

four areas measured within the selection domain and for each of three areas 

measured within the exposure domain. A maximum of two points can be 

assigned within the comparability domain. The highest possible score is nine. 

High-quality studies were considered to have a score of seven or greater 

[131].  

All the steps described above i.e. literature search, literature selection, data 

collection and quality appraisal were carried out in conjunction with another 

researcher (J.E.T.) and any differences in opinions discussed in order to 

reach a consensus.  

The heterogeneous characteristics of the included studies in relation to 

population, methods used, and definition of readmission outcome, deemed it 

impossible to carry out meta-analysis of the data. A meta-analysis will only 

produce meaningful results if, the data is homogeneous enough to be 
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analysed statistically [123]. Where variations exist in study design, the nature 

of evidence and study context, meta-analysis is seen to be problematic in 

that it can cast doubt on the meaning of any aggregate estimates [132]. 

Additionally, due to the large contextual variables of the included studies, the 

average effect across the studies cannot be used to assert that the 

interventions or risk factor would apply to the local context. Therefore, a 

meta-analysis would not be useful in this context, and thus, was not 

performed.  

 

2.3 Results 

The search strategy identified 2,056 records. Titles were reviewed and 418 

abstracts were obtained for further review. After applying the inclusion and 

exclusion criteria to the identified abstracts, 95 full-text articles were obtained 

for further screening; where 14 studies were retained. The reference lists of 

all 14 papers were checked but identified no further papers. The PRISMA 

flow diagram which outlined the search is in Appendix A2. 

Fourteen studies were included which were carried out in 7 countries: 3 

studies were from the USA, 5 from Italy, 2 from Sweden, and one each from 

Australia, Denmark, France and New Zealand. A full list of studies with their 

main characteristics is outlined in Table 2.   

All studies utilised observational methods to measure prevalence of 

readmissions and medicines-related risk factors. The most commonly used 

methods were retrospective cohort study (n=6) [133-138] and prospective 
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cohort analysis (n=7) [81, 139-144]. The other study used case-control 

method [145].  

All included studies comprised of older adults as their study sample, with a 

mean or median age above 65 years. Only two studies specifically 

addressed frailty as a diagnosis within the subjects [137, 141]. The sample 

sizes of the included studies varied widely, ranging from 163 patients [143] to 

129,400 patients [137]. The 14 studies included 141,594 patients in total.   

The included studies will be described in the sections that follow.  

The quality appraisal of the included studies using the Newcastle Ottawa 

Scale is enclosed in Appendix A3. Of the fourteen included studies, nine 

were considered to have low risk of bias, with a NOS score of greater than 7. 

Five of the included studies scored less than 7 on the NOS [139, 141, 142, 

144, 146] and were considered to have a high risk of bias. In all five of these 

studies there was risk of bias as measured by the outcome domain of NOS. 

In three of the studies, this was due to a large proportion of sample 

population being lost to follow-up [139, 142, 144]. It was pre-determined that 

a follow-up rate of <80% was deemed a risk of bias, and this corroborated 

with the guidance within Cochrane Training handbook. Another risk of bias in 

the outcome domain is when the outcome relies on self-reporting by patients 

and this was present in four studies [139, 142, 144, 146]. In two studies [141, 

146] the risk of bias was in the comparability domain, as these studies did 

not report on how the cohorts were compared within the population sample, 

e.g. whether it was with age and sex, or with additional controls such as 

socio-economic status. It was noted that none of the included studies 
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demonstrated that the outcome of interest (hospital readmissions) was not 

present at the start of the study, therefore only scoring a maximum of 8 

points instead of the maximum 9 points. 
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Table 3 - Main characteristics of the included studies: medicines-related risks of readmission 

Study Country Study design Inclusion criteria: n Age 
(mean 
(SD) 

Follow-
up 

Readmission rate 

Alassaad 
et al, 2015 
[133] 
 

Sweden Retrospective 
cohort study 

≥80 368 86.7 
(4.1) 

12 
months 
 

57.6% 

Aljishi and 
Parekh, 
2014 [145] 

New 
Zealand 

Case-control study General medical 
patients who are 
readmitted (within 
30 days) between 1 
Jan to 30 June 
2012. 
 

394 68.7 
(0.1) 

30 days 4.97% 

Coleman 
et al, 2005 
[81] 

USA Prospective cohort 
analysis 

≥65; discharged to 
own home with at 
least one 
medication 
discrepancy 
 

375 NR 30 days Medication-
discrepancy 
readmission : 14.3% 

Franchi et 
al., 2013 
[139] 
 

Italy Prospective cohort 
analysis 

≥65 766 NR 3 months 19% 

Gillespie et 
al., 2013 
[138] 

Sweden Retrospective 
cohort study 

≥80 368 86.7 
(4.1) 

12 
months 

61% 
 
Drug-related 
readmissions = 
12.3% 
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Study Country Study design Inclusion criteria: n Age 
(mean 
(SD) 

Follow-
up 

Readmission rate 

Gutierrez-
Valencia et 
al., 2017 
[140] 
 

Italy Prospective cohort 
analysis 

≥65 921 81.2 
(7.4) 

12 
months 

30.4% 
 

Hauviller et 
al., 2016 
[134] 

France Retrospective 
cohort study 

≥65; admitted to the 
hospital for an ADR. 
 

1,000 77.6 
(7.4) 

12 
months 

55.3% 
 
Medicines-related: 
8.7% 
 

Morandi et 
al., 2013 
[135] 

Italy Retrospective 
cohort study 

≥65; admitted to in-
hospital 
rehabilitation 
following an acute 
admission 
 

2,735 Median 
80 
(range 
74-85) 

30 days 4% 

Pasina et 
al., 2013 
[144] 
 

Italy Prospective cohort 
analysis 

≥65 844 79.1 
(7.4) 

3 months 17.2% 

Pavon et 
al., 2014 
[136]  
 

USA Retrospective 
cohort study 

≥60 4,627 74 (9.5) 30 days 21% 
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Study Country Study design Inclusion criteria: n Age 
(mean 
(SD) 

Follow-
up 

Readmission rate 

Pugh et 
al., 2014 
[137] 

USA Retrospective 
cohort study 

≥65 by 1 Oct 2005, 
who received VA 
care at least once 
per year between 1 
Oct 2004 and 30 
Sep 2006, and were 
hospitalised at least 
once during 2006 
on a medical 
or surgical unit 
 

129,400 NR 30 days 18.5% 

Rosted et 
al., 2016 
[141] 

Denmark Prospective cohort 
analysis 

≥65 219 NR 30 days 
and 90 
days 

40.6% within 30 
days; 
62% within 90 days. 
 

Sganga et 
al., 2015 
[142] 
 

Italy Prospective cohort 
analysis 

≥65 480 78.6 
(6.8) 

12 
months 

32.9% 

Wimmer et 
al., 2014 
[143] 
 

Australia Prospective cohort 
analysis 

≥70 163 NR 12 
months 
 

60.7% 
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2.3.1 Readmission follow-up period and readmission rates 

The follow-up periods of the studies ranged from 30 days to 12 months. 

There was one study [141], which analysed more than one follow-up period. 

According to these studies, the percentage of readmitted patients within 30 

days of discharge ranged from 4%-40.6%. The percentage of readmitted 

patients within 3 months and 12 months of discharge were: 19-62% and 30.4 

– 60.7% respectively.   

Three studies specifically examined the prevalence of medication-related 

readmissions [81, 134, 138]. Gillespie et al [138] did not report on how 

causality or preventability assessment was made for medication-related 

readmissions in their study. Coleman et al [81] compared patient’s self-

reported medication regime post-discharge with the pre-admission and post-

discharge medication regime to determine the presence of medication 

discrepancies. The prevalence and types of medication discrepancies were 

categorised using the Medication Discrepancy Tool [147], which further 

categorised discrepancies into patient-related or system-related.  The 

authors found that 14.3% of patients with at least one medication 

discrepancy post-discharge experienced a readmission within 30-days [81]. 

However, no causality or preventability assessments were carried out on 

these medication-discrepancy-related readmissions. In contrast, Hauviller et 

al [134] carried out an assessment of ADR-preventability, using the Olivier 

scale [148]. Causality assessment was not undertaken due to the 

retrospective nature of the study, making it impossible to assess the 

relationship between timing of medication dose and occurrence of ADR. The 

prevalence of ADR-related readmissions in patients who had a previous 
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admission due to ADR was reported to be 8.7% in 1 year [134]. Of the ADR-

related readmissions, 22% were judged to be avoidable.  

 

2.3.2 Significant factors associated with readmissions 

The risk factors examined in the included studies are summarised in Table 3. 

The risk factors were broadly categorised into: socio-demographic, 

healthcare use, medicines and conditions-related.  

Three studies examined socio-demographic related risks of readmissions 

[133, 137, 143]. Three examined healthcare use related risks [135, 137, 

139]. Conditions-related risks were examined in seven studies [133-135, 

137, 139, 141, 143]. All included studies examined medicines-related risks 

but 2 of these studies [134, 139]  did not include medicines in their final 

logistic regression or cox proportionate models. The categories of risk factors 

are discussed in detail in the next sections.
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Table 4 Significant risk factors reported in included studies 

Study Socio-demographic-

related 

Healthcare use-related Medicines-related Conditions-related 

Alassaad (2015) [133] 

Readmission or death 

within 12 months 

Living in a nursing home: 

HR 1.617 ( 1.176-2.224)  

 Drugs for peptic ulcer or 

GED: HR 1.436 (1.101 – 

1.872) 

Opioid drugs: HR 2.063 

(1.517- 2.806) 

Non-TCA 

antidepressants: HR 

0.573 (0.410 - 0.799) 

 

Pulmonary disease: HR 

1.834 (1.296 – 2.595) 

Malignant disease: HR 

1.659 (1.198 – 2.297) 

eGFR: HR 0.988 (0.981 

-  0.995) 

Aljishi & Parekh (2014) 

[145] 

Readmission within 30 

days 

 

  Number of medications: 

OR 1.09 (1.02-1.17) 
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Study Socio-demographic-

related 

Healthcare use-related Medicines-related Conditions-related 

Coleman (2005) [81]  

Medication-

discrepancies-related 

readmission within 30 

days 

  Presence of medication 

discrepancies: OR 2.34 

(p=0.04) 

The number of 

medications: n.s. 

(p=0.71) 

 

Franchi (2013) [139] 

Readmission within 3 

months 

Age: n.s. 

Sex: n.s. 

Adverse clinical events 

during hospitalisation: 

OR 1.74 (1.19–2.56) 

Previous hospital 

admission (6 months 

before current 

admission): OR 1.92 

(1.31–2.82) 

 

 Cardiovascular diseases 

(level of impairment ≥3): 

OR 1.48 (1.00–2.17) 

Liver diseases (level of 

impairment ≥3) : OR 

2.32 (1.42–3.77) 
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Study Socio-demographic-

related 

Healthcare use-related Medicines-related Conditions-related 

Gillespie (2013) [138] 

Readmissions within 12 

months and drug-related 

readmissions within 12 

months 

  MAI score on number of 

drug-related 

readmissions: RR 1.09 

(1.04–1.14) 

STOPP score on 

number of drug-related 

readmissions: RR 1.34 

(1.05-1.70) 

MAI score on number of 

readmissions: n.s. 

STOPP score on 

number of readmissions: 

n.s. 

 

 

Gutierrez-Valencia 

(2017) [140] 

Readmission within 12 

months 

 

  Anticholinergic burden: 

n.s. 
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Study Socio-demographic-

related 

Healthcare use-related Medicines-related Conditions-related 

Hauviller (2016) [134] 

ADR-related 

readmissions within 12 

months 

 

   Cancer: OR = 7.69 

(4.59–12.88) 

Morandi (2013) [135]  

Readmission within 30 

days 

 

 Length of stay >13 days: 

HR 2.67 (1.39-5.10) 

7 or more drugs on 

admission: HR 3.94 

(1.62-9.54) 

Delta Barthel index >56 

on admission: HR 2.67 

(1.35-5.27) 

Pasina (2013) [144] 

Readmission within 3 

months 

 

  Potentially severe drug-

drug interactions: n.s. 
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Study Socio-demographic-

related 

Healthcare use-related Medicines-related Conditions-related 

Pavon (2014) [136] 

Readmission within 30 

days 

  Anticonvulsants: OR 

1.26 (1.07-1.48) 

Benzodiazepines: OR 

1.23 (1.04–1.44) 

Corticosteroid: OR 1.26 

(1.06–1.50) 

Opioid: OR 1.25 (1.06–

1.47) 

Procholinergic and 

anticholinergic: n.s. 

Anticoagulants: n.s. 

Antidepressant: n.s. 

Antineoplastic: n.s. 

Antipsychotic: n.s. 
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Study Socio-demographic-

related 

Healthcare use-related Medicines-related Conditions-related 

Pugh (2014) [137] 

Readmission within 30 

days 

Ethnic background of 

African American: OR 

0.90 (0.86-0.94) 

Age: n.s. 

 

ED visits in previous 12 

months: OR 1.19 (1.15–

1.24) 

Hospital admission in 

previous 12 months: OR 

1.24 (1.19–1.28) 

>1 primary care visits in 

previous 12 months: 

0.94 (0.90–0.99) 

Chronic high risk 

medication exposure: 

OR 0.95 (0.91–1.00) 

Incident high risk 

medication exposure: 

OR 0.70 (0.66–0.73) 

Number of medications 

>5: n.s. 

 

Mental illness: OR 0.92 

(0.89–0.96) 

Weighted Charlson 

comorbidity index: OR 

1.14 (1.13–1.14) 

Frailty-related diagnosis: 

OR 1.15 (1.11–1.19) 
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Study Socio-demographic-

related 

Healthcare use-related Medicines-related Conditions-related 

Rosted (2016) [141] 

Readmission within 30 

days and 90 days 

  Polypharmacy (5 or 

more medications) with 

frailty (30 days 

readmission): OR 5.04 

(1.51-16.81) 

Polypharmacy (5 or 

more medications) with 

frailty (90 days 

readmission): OR 7.41 

(2.49-22.07) 

Polypharmacy (5 or 

more medications 

without frailty (30 or 90 

days readmission): n.s. 

 

Frailty with no 

polypharmacy (5 or more 

medications) (30 or 90 

days readmission: n.s. 

Sganga (2015) [142] 

Readmission within 12 

months 

 

  Polypharmacy (more 

than 8 medications): OR 

1.81 (1.18–2.75) 
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Study Socio-demographic-

related 

Healthcare use-related Medicines-related Conditions-related 

Wimmer (2014) [143] 

Readmission within 12 

months in different 

subgroups of patients 

Discharged directly to 

home: n.s. 

Age: n.s.  

Sex: n.s. 

 Medicines-Regimen 

complexity Index 

(MRCI): n.s. 

Number of medicines: 

n.s. 

Polypharmacy (≥9 

medicines): n.s. 

In the subgroup of 

patients discharged to 

non-home settings:  

number of medicines: 

HR 1.12 (1.01-1.25)  

polypharmacy: HR 2.24 

(1.02-4.94) 

 

Cognitive impairment or 

dementia: HR 1.93 

(1.21-3.09) 

Barthel’s ADL: HR 0.99 

(0.97-1.00) 

In those discharged 

directly to home, 

cognitive impairment or 

dementia: HR 2.29 

(1.20-4.37) 

Charlson comorbidity 

index: n.s. 

HR= Hazard ratio; OR= odds ratio; n.s. = not significant; ADL = activities of daily living; ED= emergency department; GED = gastro-
esophageal drugs; TCA = tricyclic antidepressants.
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2.3.3 Socio-demographic related risk factors of readmission 

Alassaad et al [133] found that living in a nursing home was a good predictor 

of readmission risks, with increased odds of readmission within 12 months of 

60% (OR 1.617, 95%CI 1.176- 2.224). Another study by Wimmer et al. [143] 

also explored the odds of readmission in patients either discharged directly 

to home or discharged to a “non-home setting”. The authors categorised 

“non-home settings” in their study as either high- or low-level residential aged 

care, transition care (ie, restorative care in a residential aged care facility), or 

off-site inpatient rehabilitation. In this study, although patients discharged 

directly to home had an increased odds of being readmitted in 12 months, 

this was not found to be statistically significant (OR 1.30; 95% CI 0.81-2.07). 

However, in a subgroup analysis of patients discharged directly to home (n= 

87), there was an associated two-fold increase in odds of being readmitted in 

patients with accompanying cognitive impairment and dementia (OR 2.29; 

95% CI 1.20-4.37). Two other studies had discharge destination as an 

inclusion criteria for their study sample: Coleman et al [81] only included 

patients who were discharged to their own home, and Morandi et al [135] 

included only those who were discharged to an in-hospital rehabilitation 

centre. These studies therefore did not include discharge destination as a 

risk factor of readmission. 

The other socio-demographic risk of readmission was ethnic background. In 

the large cohort study by Pugh et al [137], it was found that patients with an 

ethnic background of American was less likely to be readmitted once other 

risk factors were controlled for in a multivariate model (OR 0.90; 95% CI 

0.86–0.94). 
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Most studies found age and sex to be not significant in predicting 

readmission rates [137, 143]. 

 

2.3.4 Healthcare use-related risk factors of readmission 

The most common healthcare-use-related risk factor found was previous 

hospital admission, which was found in two studies to be predictive of 

hospital readmission [137, 139]. Franchi et al [139] found hospital admission 

in the previous 6 months to increase odds of readmission (OR 1.92, 95% CI 

1.31–2.82) , whilst Pugh et al [137] found hospital admission in the previous 

12 months to be predictive (OR 1.24, 95% CI 1.19–1.28). The difference in 

resulting odds of readmission between these two studies may suggest that a 

problems occurring after a discharge was more likely to manifest itself earlier 

e.g. within 6 months, as opposed to within 12months. However, further 

studies of hospital admission in the period before readmission and its risk 

involved is necessary to confirm this finding. 

The study by Pugh et al [137] also found other healthcare-use-related risks 

such as having a visit to the emergency department in the previous 12 

months increased the odds of readmission (OR 1.19; 95% CI 1.15–1.24). In 

contrast, the authors found that having at least one visit to primary care in 

the previous 12 months reduced the odds of readmissions (OR 0.94; 95% CI 

0.90–0.99). This suggests that some reasons for readmission may be dealt 

with by primary care clinicians.  

Other significant risk factors found to increase odds of readmission include 

the presence of adverse clinical events during hospitalisation [139] (OR 1.74; 
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95% CI 1.19–2.56); and having a length of hospital stay of more than 13 

days [135] (OR 2.67; 95% CI 1.39-5.10). The nature and severity of adverse 

clinical events were not described or reported in the study by Franchi et al 

[139], but theoretically, it may include adverse drug events.   

 

2.3.5 Condition-related risk factors of readmission 

Seven studies examined condition-related risk factors for readmissions.  Two 

studies examined Charlson comorbidity index (CCI), which is a weighted 

index incorporating certain medical conditions and calculates and predicts 

10-year mortality rate for an individual with multiple conditions [149]. 

Increased CCI was found to increase odds of readmission in the study by 

Pugh et al. [137], but not in the study by Wimmer et al [143]. Most studies 

examined the risk of specific conditions: Pulmonary disease [133], malignant 

disease [133, 134], renal impairment [133], cardiovascular disease [139], 

hepatic impairment [139], cognitive impairment [143], and frailty [137, 141]. 

Two studies [135, 143] examined the functional status of patients through 

Barthel index of activities of daily living (ADL) and found conflicting results.  

Frailty was examined by two studies, where Pugh et al [137] found that 

having a frailty-related diagnosis increased the risk of readmission (OR 1.15; 

95% CI 1.11–1.19); whilst Rosted et al [141] found that having frailty on its 

own did not significant increase the risk of readmission. 

 

2.3.6 Medicines-related risk factors of readmission 
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2.3.6.1 Polypharmacy 

There were twelve studies which examined the effect of polypharmacy or 

taking multiple medicines on readmissions. However, the definition of 

polypharmacy varied between studies. Four studies used the number of 

medicines in statistical regression models to establish association with 

readmission [81, 137, 143, 145]. Only one of the four studies found an 

association between number of medicines and 30-day readmission risk (OR 

1.09; 95% CI 1.02-1.17) [145]. The study by Coleman et al [81] found that 

whilst the number of medications was positively associated with medication 

discrepancies post-discharge, it was not directly associated with 

readmission. Whilst Wimmer et al.[143] did not find significant association 

between number of medicines and readmission risk in the overall study 

sample, the authors found significant association between these in the 

subgroup analysis of patients discharged to non-home settings (HR = 1.12; 

95% CI = 1.01-1.25). 

Five studies which examined the effect of polypharmacy on readmission risk 

used a definitive threshold for polypharmacy which produces binary 

variables. The thresholds used include:  

 > 4 medicines [141]; 

 > 5 medicines [137]; 

 > 6 medicines [135]; 

 > 8 medicines [142, 143]. 
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Two studies which found that the risk factor was significant used higher 

thresholds i.e. 7 or more medicines [135, 142]. Morandi et al [135] studied 

readmission within 30 days whilst Sganga et al [142] studied readmission 

within 12 months. Conversely, whilst a higher threshold was used to define 

polypharmacy in Wimmer et al [143], statistical significant association 

between polypharmacy and readmission was not found. However, the 

subgroup analysis of patients discharged to non-home settings did find a 

significant association between polypharmacy and readmission (HR 2.24; 

95% CI = 1.02-4.94) [143]. Similarly, the study by Rosted et al. [141] did not 

find increased risk of readmission with polypharmacy (taking 5 or more 

medicines) alone. Instead, they found that polypharmacy in the presence of 

frailty increased the risk of both 30 and 90 days-readmissions. Conversely, 

Pugh et al [137] also included both frailty-related diagnosis and 

polypharmacy (>5 medicines) into their logistic regression model and found 

that whilst frailty predicted readmission, polypharmacy did not. The authors 

did not specifically examine the impact of the interaction between these two 

variables [137]. These studies imply the potential interaction of polypharmacy 

and existing condition burden that patients have and thus, the importance of 

discharge destination and post-discharge support in managing medications 

for elderly patients in preventing readmission. 

 

2.3.6.2 Potentially inappropriate medicines (PIMs) 

Potentially inappropriate medicines (PIMs) were included in one study [138]. 

The assessment of PIMs was carried out using validated tools including: 
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Screening Tool of Older Person’s Prescriptions (STOPP) [150]; Screening 

Tool to Alert doctors to Right Treatment (START) and the Medicines 

Appropriateness Index (MAI) [151]. Gillespie et al. [138] found positive 

associations between scores for MAI and STOPP and drug-related 

readmissions (RR 1.09; 95% CI 1.04–1.14 and RR 1.34; 95% CI 1.05-1.70; 

respectively). However, the authors did not define how drug-related 

readmissions were identified within their study. No significant association 

was identified between START score and drug-related readmissions. None 

of the three tools were found to be significantly associated with total number 

of hospital readmissions.  

Another study by Alassaad et al [133] included medicines in a PIM 

framework, which consisted of a combination of medicines on the Swedish 

Association of Local Authorities and Regions (SALAR) list, STOPP and 

START list [150].  The authors included 64 variables relating to medicines in 

the principal component analysis (PCA); three of which were statistically 

significant variables:  

• being prescribed a peptic ulcer and gastro-oesophageal reflux 

disease (GORD) medicine increased risk of readmission (a vast 

majority (96%) of these were a proton-pump inhibitor) 

• being prescribed a drug from the opioid class also resulted in an 

increased risk of readmission 

• Having an antidepressant drug (tricyclic antidepressants (TCAs) 

not included in this variable) was associated with a lower risk of 

readmissions. 



 
 

58 
 

Anticholinergic drugs have been considered by many as being potentially 

inappropriate in elderly patients [152] as they have been shown to increase 

mortality and increase cognitive impairment in elderly patients [152] . Two 

studies examined the association between anticholinergic medications and 

readmission [136, 140]. Gutierrez-Valencia et al. studied the cumulative 

effects of multiple drugs with anticholinergic effects using anticholinergic 

burden, measured using Anticholinergic Risk Scale (ARS) and the Duran List 

[140]. No statistically significant association was found between 

anticholinergic burden and readmissions. However, anticholinergic burden (a 

Duran score of 1 was found to be associated with mortality (OR 1.69; 95% CI 

1.02–2.82). Similarly, the study by Pavon et al [136] also found no statistical 

significant association between medicines with cholinergic effects and 

readmission (OR 1.14; 95% CI 0.98–1.32).  

 

2.3.6.3 High risk medicines 

Two of the included studies reported certain medicine groups and their 

association with readmissions [136, 137]. They will hereby be referred to as 

high-risk medicines. The medications included within both studies were quite 

different. For example, Pavon et al. [136] examined classes of medication 

such as anti-depressants, anti-coagulants, anti-convulsants and anti-

neoplastics within their study, whilst Pugh et al. [137] did not include these 

classes. The study by Pugh et al. included medications included in the High 

Risk Medicines Exposure list as a variable in a multivariate logistic 

regression model and found that both chronic and incident exposure to high 
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risk medications reduced readmissions (OR 0.70; 95% CI 0.66-0.73). Pavon 

et al. included all the different medication classes into a logistic regression 

model and found that classes which were associated with readmissions 

were: benzodiazepines (OR 1.23; 95% CI 1.04–1.44), anticonvulsants (OR 

1.26; 95% CI 1.07-1.48), corticosteroid (OR 1.26; 95% CI 1.06–1.50), and 

opioid (OR 1.25; 95% CI 1.06–1.47).  

 

2.3.6.4 Medication regimen complexity 

One study examined the effect of medicines regimen complexity using MRCI 

on readmission [143] but did not find statistically significant association 

between MRCI score and one-year readmission rate amongst elderly 

patients [143].  

 

2.3.6.5 Drug-drug interactions 

One study examined the association between drug-drug interactions and 

readmission within 3 months [144]. The authors classified the drug-drug 

interactions (DDIs) into mild, moderate or severe. In 844 patients with 3-

months follow-up data, 223 patients were considered to have at least one 

potentially severe DDI at hospital discharge. The potentially severe DDIs 

were subsequently included into multivariate logistic regression to examine 

its association with readmission. No statistically significant association was 

found between potentially severe DDIs and readmission (OR 1.37; 95% CI 

0.79–2.38). Some common ‘potentially severe DDIs’ found within the study 
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involved mainly medications such as digoxin, diuretics, antiplatelets, 

angiotensin-converting enzyme inhibitors (ACEi) and beta-blockers.  

2.3.6.6 Medication discrepancy 

Coleman et al [81] examined the prevalence of medication discrepancy post-

hospital discharge and found that this was associated with nearly a doubled 

risk of readmission (OR 2.34; p=0.04).  

 

2.4 Discussion for Part One 

This systematic review highlighted that studies which examined medicines-

related risk factors and readmission were heterogeneous in relation to follow-

up duration, nature of readmissions and variables studied. There were 

conflicting results from the included studies within this systematic review of 

the impact of medicines-related risks on readmission. Nevertheless, several 

factors were found to have a possible association with increased hospital 

readmission in older patients, including: polypharmacy, potentially 

inappropriate medicines (PIMs), high risk medicines, medication 

discrepancies post-discharge, frailty, and previous healthcare use.  

Polypharmacy was the most commonly included medicines-related variable, 

characterised either dichotomously using minimum threshold for number of 

medications, or as a count. Number of medication was a significant variable 

in only one model [145], where the mean number of medications was 6.6. 

Polypharmacy defined as a minimum threshold of 7 or more medicines was 

found to be a significant variable in two models [135, 142]. The differences in 

the results of these studies can be explained by the differences in the type of 
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readmissions, the population studied, the methods used to calculate number 

of medications. Increased number of medications or polypharmacy has been 

shown consistently to be linked to multi-morbidity i.e. having more than one 

long-term condition [153]. It is therefore unclear if polypharmacy may just be 

an indicator for multi-morbidity, which is an indicator for frailty. In addition, an 

arbitrary number of medications are not indicative of the appropriateness of 

those medications, or the riskiness of those medications. Therefore, caution 

needs to be applied to the use of polypharmacy alone as an indicator of 

readmission risk.  

PIMs were found in two studies to be associated with readmission [133, 138]. 

Alassaad et al found that taking a PPI, or an opioid in particular, increased 

the risk of all-cause readmissions. Both of these classes of medicines were 

included within the STOPP criteria [150]. Anti-depressants are also a class of 

medicine that are included within the STOPP criteria. It was found that non-

tricyclic antidepressants (TCA) had a protective effect in the study by 

Alassaad et al [133]. It is possible that appropriate use of non-TCAs can 

alleviate psychological symptoms of depression and reduce readmissions. 

However, more studies need to be performed to evaluate this. Anticholinergic 

medications are also included within the STOPP list. Anticholinergic 

medications and their cumulative use were not found to be associated with 

hospital readmission in this study [137, 140]. It is worth noting here that 

Gutierrez-Valencia et al found an increased risk of mortality in patients with 

some anticholinergic exposure. This may explain why anticholinergic burden 

was not found to be significantly associated with readmissions. PIM 

assessment, using tools such as the STOPP and MAI was found to predict 
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readmission risk [138]. No studies have been found which assessed the use 

of Beers’ Criteria used in the USA and its association with readmission risk. 

However, PIM assessment tools such as STOPP only help to identify 

inappropriate medications. It does not provide clinicians and prescribers with 

information about how to stop or withdraw these medications [154]. The 

evidence around the impact of stopping PIMs on hospital readmission is still 

unclear. Still, the studies included in this systematic review provide 

preliminary evidence that the STOPP and MAI tools can be useful in 

identifying the prescribing of PIM, in order to identify those at high risk of 

readmission.  

High risk medicines (HRM) were included in two models [136, 137]. Pugh et 

al. [137] found that HRMs were not predictive of readmission risk, but were 

indeed protective against readmission. Pavon et al. [136] found that certain 

classes of HRMs were predictive of readmission. The differences in the 

results may be explained by the different classes of medications included 

within each of these studies, and their relative frequency of use. There is 

currently no standardised list of medications which are considered as high 

risk across different settings in the UK. In 2011, a national reference group 

agreed that the following principles should determine the list of high-risk 

medicines which qualifies patients for a target Medicines Use Review (MUR):  

• the medicines should be associated with preventable harm; 

• where harm can be caused to the patient by omission, overuse or 

incorrect use of the medicines;  
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• The type of harm caused by the medicines could be prevented by 

an MUR and the pharmacist will have the skills, knowledge and 

information to deliver it. 

As a result, the medicines listed for high-risk targeted MURs are the 

medication classes of diuretics, anticoagulants, antiplatelets, and non-

steroidal anti-inflammatory drugs (NSAIDs) [155]. None of these medication 

classes were found to be predictive of readmission in this systematic review. 

The association between these HRM classes and readmission warrants 

further exploration.  

One study [81] found that the presence of medication discrepancies post-

discharge was predictive of readmission. More evidence has emerged 

recently in the multi-centre study carried out in English hospitals which had 

similar results [36]. However, inclusion of medication discrepancies post-

discharge in predictive tools for readmission may not be that useful, as it 

relies on diligent identification of such discrepancies.   

This systematic review suggests that more medication-related risk factors 

should be explored for their possible association with readmission. Whilst the 

contribution of medication-related risks to readmission was inconclusive from 

this systematic review, it is suggestive that medication on its own may not be 

independently predictive of readmission. This was demonstrated in a number 

of studies: first, Wimmer et al [143] did not find variables relating to 

polypharmacy to be significantly associated with readmission risk but 

identified significant association when subgroup analysis was performed of 

patients discharged to non-home settings. This suggests that the included 
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sample as well as the discharge destination of patients may contribute to the 

complexity of medication management post-hospital discharge. Previous 

studies have shown that inconsistencies in levels of care provided by 

informal carers can lead to difficulties in following complex medication 

regimes, leading to higher medication-related emergency department visits 

[138, 156].  Secondly, the effect of medication may be intensified in patients 

with poorer health status, as demonstrated in the study by Rosted et al [141] 

where the presence of both polypharmacy and frailty contributed towards 

increased readmission risk whilst the two independent factors did not. These 

all suggest that the control of comorbidities and existence of social support, 

alongside medicines management ability can intensify or lessen the 

contribution of medication-related risks. The relationship between these 

factors will need further exploration. 

To the best of my knowledge, this is the first systematic review which 

examines medication-related risks on readmission in elderly patients. 

Previous systematic reviews examined general risk factors of readmission 

[104, 105], or the prevalence of drug-related readmissions [157], and did not 

directly examine the medication-related risks on readmissions. Therefore, 

this was the strength of the systematic review. The limitations of this review 

were: first, whilst an extensive search was carried out in databases, some 

publications may not have been identified, as a grey literature search was 

not carried out. Additionally, there is a possibility that inclusion of English-

language only publications may have excluded some important findings. In 

addition, there was a paucity of studies which examined medicines-related 

risks and readmission. The heterogeneity in study population, factors 
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analysed and readmission follow-up periods precluded the ability to carry out 

meta-analysis. As most of the studies included in this systematic review were 

carried out in single-centres, generalisability to the wider population may be 

limited.  

Future studies should include multiple centres and further explore the effect 

of medicines-related risk factors. Standardised lists for PIMs and HRMs 

should be used to allow for further comparison. In addition, the relationship 

between medication, existing social support and disease burden of the 

individual should be further examined. The impact of medication on frailty 

should also be further explored as only two studies were identified which 

took frailty into account. There is currently no global consensus on how to 

measure frailty, making the screening and identification of frailty in research 

difficult [158]. In addition, there is a real need to conduct research which 

examines readmissions of longer than a month, in order to capture those 

readmissions which are related to medicines, and to understand more about 

the phenomenon of repeated admissions among elderly patients. 

Additionally, whilst risk prediction tools have been used to predict ADRs in 

older people, it is not clear if this is accurate. For instance, the presentation 

of ADRs can be broad and atypical, making diagnosis of ADRs difficult [159]. 

In addition, older patients with dementia or cognitive impairment may not be 

able to provide a clear history to help clinicians with the diagnosis of ADRs 

[160]. To our knowledge, there is currently no risk prediction model which 

stratifies risk of ADR-related hospitalisation to accurately predict the risks of 

older people living in the community going into hospital. Additionally, there is 

a lack of studies which examine ADRs in primary care settings [161].  
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2.5 Summary of Part ONE 

Chapter One outlined the lack of readmission risk predictive tools which 

included medicines-related risk factors. This systematic review further 

substantiates the need for medicines-related risk factors to be included in 

risk predictive models. Several medicines-related risk factors were found to 

have an association with readmission, namely: polypharmacy, potentially 

inappropriate medicines, high risk medicines, and medicines-regimen 

complexity. However, none of the studies included all the above risk factors 

in one model, to identify if inclusion of all these risks does actually increase 

and enhance the sensitivity of a predictive risk model. Additionally, there is a 

lack of studies in the UK context, making the applicability of these risk factors 

to the UK unclear. There is therefore, a need to explore and examine the 

prevalence of the risk factors identified from this review in elderly patients 

who are frequently readmitted to hospital. This has prompted the first study, 

as outlined in Chapter Four, which aims to examine predictive risk in more 

detail.  The next section of the literature review will explore the role of the 

pharmacist and pharmaceutical interventions which reduce readmission in 

older people.  
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Part Two: Pharmacists’ interventions which reduces hospital 
readmission in frail elderly patients 

The roles of pharmacists to prevent, identify, treat and support people living 

with long-term conditions is recognised and promoted by the Government 

[162, 163]. The effectiveness of pharmacists’ interventions in reducing 

hospital admissions have been previously explored in a number of 

systematic reviews [164-166]. The impact of pharmacists’ interventions on 

readmission reduction has not been extensively explored. Previous reviews 

have focused on specific interventions normally delivered by pharmacists 

such as medication review [167], and medicines reconciliation [168]. 

Identifying interventions by pharmacists which are effective at reducing 

hospital readmissions in older people is pivotal for service design, and 

improving outcomes of older people.   

The aim of this systematic review is to identify and review existing literature 

on interventions delivered by pharmacists which reduce hospital readmission 

in older patients. The specific objectives are to: 

1. Identify the types of interventions previously tested in randomised 

controlled trials (RCT)  to reduce hospital readmissions in elderly 

patients 

2. Establish the effectiveness of these interventions.  

 

2.6 Method 

This study was conducted using Preferred Reporting Items for Systematic 

Reviews and Meta-Analysis (PRISMA) guidelines. Studies included in the 

review were identified by keyword searches on databases including Embase, 
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Medline, Cumulative index to Nursing and Allied Health (CINAHL), and 

Cochrane Library. Search period was from 2004 until April 2018. Keywords 

included aged*, readmission*, ‘intervention study’, pharmacist*; 

pharmaceutical*. The search period was selected as per Part One of the 

literature review: owing to the publication of the medicines safety policy by 

Department of Health in 2004; bringing awareness to the issue of medication 

safety in the NHS. In addition, the concept of complex interventions was only 

recognised by the Medical Research Council (MRC) in 2000. As most 

policies required 2-3 years to be implemented, this roughly coincided with the 

timeframe of medication safety policy: it was hypothesised that publications 

after 2004 would be more relevant and their design would have taken 

account of the MRC guidance.  It was also chosen to optimise relevance of 

identified evidence to modern healthcare systems, as the use of medicines in 

older people is a constantly evolving field of practice. Search terms were 

amended to match keywords used in specific databases. Reference lists of 

all included trials and previous systematic reviews were reviewed to identify 

additional relevant publications. The search strategy is outlined in Appendix 

B1. 

The inclusion criteria for studies were: 

 Studies with older people as their main population sample, with a 

mean age of 65 and over; 

 Studies outlining interventions by pharmacist  

 Studies which examined all-cause readmissions as an outcome; 

 Studies which are randomised controlled trials (RCTs), published in 

English language 
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The exclusion criteria were: 

 Cluster randomised controlled trials (cRCTs) or any other studies 

using non-randomised methods. 

 Study population with a single specific medical condition only. 

Although systematic reviews can include cluster-randomised controlled trials 

(cRCTs), they require a different type of analysis to that used for individual-

randomised controlled trials (i-RCTs) [169]. Problems have been 

experienced with  meta-analyses which incorporated cRCT studies 

associated with their heterogeneity, due to  the variety of randomised 

designs and units, different eligibility criteria at cluster and individual level, 

and unit of analysis [169].  The inappropriate or incorrect adjustments for 

clustering can affect the overall interpretation of the meta-analysis results 

[170]. Cluster randomised controlled trials were therefore excluded from this 

systematic review due to these complexities, potential limitations and the 

additional specialist resources required to conduct the meta analyses.  

Identified abstracts were screened against the inclusion and exclusion 

criteria in tandem with another PhD student (JET), who is familiar with 

conducting systematic reviews.  

Data were extracted from full-text articles, and entered onto RevMan 

software programme version 5.3. The following information was extracted 

from each included study: name of first author, year of publication, country 

and setting where the study was conducted, sample size, patient 

characteristics, setting of interventions, components of intervention, and 

relevant outcomes including readmission, medication-related readmissions, 
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time to first readmissions and results. The extracted data was then checked 

by another PhD student (JET).  

Some of the included studies had more than one follow-up period, for 

example 30-day and 90-day readmission. For all events, the longest 

available follow‐up period was considered, because the impact of 

pharmacists’ interventions may take a while to manifest itself.  

The methodological quality of the included studies was assessed 

independently by two people (VLC and JET). Any discrepancies were 

resolved through discussion and a third reviewer was involved when 

necessary to achieve consensus. Indicators of internal validity from the 

Cochrane Risk of Bias Tool [171] were used, including random sequence 

generation, allocation concealment, blinding of outcome assessors and 

handling of incomplete outcome data. The risk of performance bias (i.e. 

blinding of participants and personnel) was not assessed as it was felt that 

for most studies of this type,  where complex health intervention delivery is 

involved, the blinding of both participants and personnel was not feasible and 

would hence inappropriately increase the bias of an otherwise well 

conducted study.  

All the outcomes extracted from the included studies, including all-cause 

readmissions and/or Emergency Department (ED) visit rates, all-cause 

readmission rates, all-cause ED visit rates, drug-related readmission rates 

and all-cause mortality rates were analysed using relative risks (RRs). 

Relative risk is defined as the ratio of the probability of an event occurring 

between two groups. Meta-analysis was carried out using random effects 
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models [172], which account for the between-study heterogeneity by 

weighting studies similarly. Heterogeneity was assessed using the I2 statistic, 

which represents the percentage of variance due to between-study factors 

rather than to sampling error [173]. A I2 > 50% was considered as indicative 

of large heterogeneity [174]. Funnel plots (i.e., plots of effect estimates 

against sample size) were used to estimate the risk of publication bias: an 

asymmetry in these plots may indicate publication bias in the meta-analysis 

[175]. All Analyses were performed with RevMan software version 5.3. 

 

 

2.7 Results 

The search strategy identified 409 records. Following elimination of 

duplicates, irrelevant papers, and application of the inclusion and exclusion 

criteria, 13 papers which examined interventions by pharmacists to reduce 

hospital readmission were included in this review. A flow diagram of the 

search strategy can be found in Appendix B2. 

 

2.7.1 Study Characteristics 

The majority of the included studies were from Europe (n= 8). The other 

papers consisted of USA (n=3), Israel (n=1), Canada (n=1). The included 

studies involved a total of 3,919 participants with sample sizes ranging from 

25 [176] to 829 [177]. The mean age of adults in the included studies was 

between 66 and 86 years old, with the proportion of female participants 
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between 24 to 75%. The characteristics of the thirteen included papers are 

presented in Table 5. 

 

Table 5 Main characteristics of the included study - Part 2 literature 

review 

Author, 
Year 

Country Sample 
Size 

Age Percentage 
Female 

Pharmacy 
Practice 
Setting 

Cadman 
2017 [178] 

England 200; 
I=96, 
C=102 

Mean 66 52.50% hospital 

Frankenthal 
2014 [179] 

Israel 306; 
I=160, 
C=146 

>65 
(mean 
age for 
total 
group 
not 
reported) 
 

65% care home 

Gillespie 
2009 [180] 

Sweden 368; 
I=182, 
C=186 
 

Mean 86 58.70% hospital 

Gustafsson 
2017 [181] 

Sweden 429; 
I=212; 
C=217 

Mean 83 64% hospital 

Holland 
2005 [177] 

England 829; 
I=415, 
C=414 

Mean 85 62% community 
(patient's 
home) 

Koehler 
2009 [110] 

USA 41; I=20,  
C = 21 

Mean 78 75% hospital 

Cossette 
2017 [182] 

Canada 254; 
I=126, 
C=128 

Mean 
81.5 (in 
IG) 

52% (IG) hospital 
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Author, 
Year 

Country Sample 
Size 

Age Percentage 
Female 

Pharmacy 
Practice 
Setting 

Elliott 2017 
[183] 

USA 110; I= 
57, 
C=53 

Mean 
75.6 

61.80% At discharge 
who have 
referrals for 
home health. 
Interventions 
post-discharge 
 

Haag 2016 
[176] 

USA 25; I=13, 
C=12 

Median 
age 81 
(IG) 

24% High risk of 
hospital 
readmission at 
discharge. 
Community 
intervention 

Lisby 2010 
[184] 

Denmark 99; I=50, 
C=49 

Mean 
80.2 (IG) 

60.50% hospital 

Nielsen 
2017 [185] 

Denmark 310; I= 
158, 
C=152 

Mean 
73.1 

52.00% hospital 

Scullin 
2007 [186] 

N. 
Ireland 

762; 
I=371, 
C= 391 

Mean 
70.3 (IG) 

52.80% hospital 

Spinewine 
2007 [187] 

Belgium 186; 
I=96; 
C=90 

Mean 
82.4 (IG) 

71.9% (IG) hospital 

I= intervention; C= control; IG= intervention group 

 

Most interventions were performed by hospital pharmacists (n=9; 69%) [110, 

178, 180-182, 184-187], others were by pharmacists practising in the 

community or nursing home settings. Four studies included interventions 

delivered at different time points along the hospital to home pathway: for 

example, at discharge and during the post-discharge period [110, 178-180]. 
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Two studies delivered their interventions(s) during in-hospital stay [186, 187]; 

five focussed on admission and in-hospital stay only [181-185]; and two 

studies delivered interventions during the post-discharge phase only [176, 

177].   

The all-cause readmissions was the most common reported outcome in 

studies (n=12), followed by mortality (n=7), drug-related readmissions (n=2), 

and ED visits (n=4). Other medication-related outcomes such as 

unintentional discrepancies, medication changes, number of falls, prescribing 

appropriateness were also reported. Five studies had a follow-up period of 

30 days [110, 176, 181-183]; two studies had a follow-up period of 3 months 

[178, 184]; one study was 6 months [177]; and five others had a 12-months 

follow-up period [179, 180, 185-187]. 

 

2.7.2 Methodological Quality of included studies 

The risk of bias assessment is presented in Figure 5. Five trials [110, 176, 

177, 180, 185] were considered to be of good quality, with a low risk of bias. 

Five trials [179, 181, 183, 184, 187] were considered to have high risk of bias 

as the allocation concealment was unclear or poor. Three out of 13 trials had 

high risk of bias as the random sequence generation was either poor or 

unclear [179, 183, 187]. No trials were excluded from this systematic review 

due to their methodological quality. 
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2.7.3 Target population for intervention 

Various target populations were used to select patients at high risk of 

readmission in the thirteen studies. The criteria used for selection of high-risk 

patients in the included studies are presented in Table 6. Medication-related 

reasons were the most commonly used [110, 177, 182, 183, 185, 186] (n = 

6), followed by previous hospital admissions [186] and clinical conditions 

[181, 186]. Patients targeted based on medication-related reasons included 

polypharmacy (n = 4) [110, 177, 185, 186], high-risk medications [183, 186] 

(n = 2), and inappropriate medication [182] (n=1). Clinical conditions which 

Figure 5 Risk of bias assessment of the included studies 
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were targeted included depression [186], or dementia [181], or at least three 

comorbid conditions [110]. 

Table 6 Criterion(s) used for selection of high-risk patients in the included 
studies 

Criterion used to select high 
risk patients 

Corresponding studies 

Usual place of residence Holland [177] ; 

Koehler [110] (living in assisted living 
accommodation). 

Previous hospital admission Scullin [186] (in the last 6 months) 

Multi-morbidity Koehler [110] (3 or more co-morbid 
conditions).  
 

Certain clinical conditions Gustafsson [181] (dementia or cognitive 
impairment). 
Scullin [186] (depression). 
 

Polypharmacy Holland [177] (2 or more medications);  
Koehler [110] (5 or more medications);  
Nielsen [185] (4 or more medications); 
Scullin [186] (4 or more medications). 
 

Taking high risk medications(s) Scullin [186] (high risk drug list 
consisting of 25 categories); 
Elliott [183] (high risk according to 
pharmacogenetics profiling). 
 

Potentially inappropriate 
medicine (PIM) 

Cossette [182] (presented with at least 
one PIM criteria) 

 

Three of the included studies used more than one criterion to risk stratify 

patients [110, 177, 186]. The criterion of number of medications used in 

studies varied from 2 medications [177]; 4 medications [185, 186]; to 5 

medicines [110]. High risk medications (HRMs) were assessed using a high 

risk medications list consisting of 25 categories in the study by Scullin et al. 
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[186]; or from a list of significant gene-based interactions list in the study by 

Elliott et al. [183].  

 

2.7.4 Intervention types and effectiveness 

All studies examined the effect of multi-component interventions. The 

comparator groups in included studies were varied, but most studies 

compared pharmaceutical interventions with a usual care group which did 

not receive these interventions. The individual pharmaceutical intervention 

components within the multi-component interventions included medicines 

reconciliation [110, 178, 180, 181, 184-187]; medication review [110, 176, 

177, 179-187]; patient education about medicines [110, 177, 180, 186, 187]; 

liaising with health care professionals either about medicines error or 

prescribing decisions [110, 176, 177, 179, 181-184, 187] or through the 

preparation of a discharge summary [180, 186, 187]; post-discharge follow-

up either through telephone [110, 176, 180] or home visit [177]. Two studies 

involved the participation of pharmacists in multi-disciplinary ward rounds 

[180, 181] and two others used technology assisted alerts to facilitate 

pharmacists’ activities [182, 183]. 

The intervention components implemented within the included studies are 

outlined in Table 6. Medicines reconciliation was mainly performed on 

admission only, whilst two studies performed medicines reconciliation both 

on admission and at discharge [110] , or immediately post-discharge [178]. 

Medication review was mainly carried out during inpatient stay, but two 

studies [176, 177] carried out medication review in the post-discharge phase; 
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whilst one study delivered medication review both during inpatient stay and 

post-discharge [110]. Patient education was delivered in five studies: 4 of 

which delivered this at discharge or post-discharge phase [110, 177, 186, 

187], whilst one study delivered this during inpatient stay [180]. Of these 

patient education interventions, two studies explicitly reported that the 

education intervention was patient-centred: given as patient-centred action 

plan [110, 186]. The involvement of other healthcare professionals (HCPs) in 

the patient journey was observed in ten studies [110, 176, 177, 180-184, 

186, 187], most of whom involved HCPs in the hospital setting. Four studies 

involved HCPs in primary care [176, 177, 180, 186], two of which reported 

involvement of community pharmacists [177, 186]. Four studies implemented 

follow-up interventions: three of which were using telephone call [110, 176, 

180] and one was using home visit [177]. The follow-up period within these 

four studies varied from 3 days [176] to 2 months [177, 180]. 

The implementation of multi-component interventions within the included 

studies meant that the effects of individual intervention components could not 

be isolated. The effects of multi-component pharmaceutical interventions 

were meta-analysed and presented in the sections that follow. The results 

are presented and discussed in sub-sections according to outcomes and its 

relative risks. 
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Table 7 Individual components implemented within studies to reduce readmissions 

 Studies Medicines 
reconciliation 

(MR) 

Technology 
assisted 

alerts 

Medication 
Review 

Ward 
Round 

Patient 
education 

HCP 
liaison 

discharge 
summary to 

PCP 

telephone 
follow up 

home 
visit 

Cadman 2017 [178] A & PD         

Cossette 2017 [182] 
 

 A IP   IP    

Elliott 2017 [183] 
 

 A IP   IP    

Gillespie 2009 [180] A  IP Yes IP & D  Yes 2 months  

Gustafsson 2017 [181] 
 

A  IP Yes  IP    

Haag 2016 [176] PD  PD   PD  3-7 days  

Holland 2005 [177]   PD  PD PD  ( 
with GP 
and CP) 

  PD – 2 
weeks 
and 8 
weeks 

Koehler 2009 [110] A & D  IP & PD  D & PD IP  5-7 days  

Lisby 2010 [184] 
 

A     IP    

Nielsen 2017 [185] 
 

A  IP       

Scullin 2007 [186] A  IP  D  medicines 
record sheet 
(to GP and 

CP) 

  

Spinewine 2007 [187] A  IP  D IP    

Abbreviations used: HCP: healthcare professional; PCP: primary care practitioner; A: on admission; IP: inpatient stay; D: discharge; PD: post-discharge; 
GP: general practitioner; CP: community pharmacist;  
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Figure 6 - Forest plot of effects of pharmacists’ interventions on all-cause 
readmissions 

2.7.4.1 Effects of interventions on all-cause readmissions 

Of the 13 studies which examined effectiveness of pharmacists’ interventions 

on all-cause readmissions, 11 were eligible for meta-analysis. Five studies 

reported this outcome at 30 days [110, 176, 181-183], two at 60 days [110, 

183], one at 3-months [178], two at 6-months [177, 181], and four at 12-

months [180, 185-187]. The result of the pooled analysis is presented in the 

forest plot (Figure 6). Only one study had a statistically significant effect on 

all-cause readmission, but it favoured control [177]. The pooled risk ratio for 

all studies was 0.94 (95% CI 0.83 to 1.06). This result, although not 

statistically significant, was favouring intervention and close to significant 

levels (p=0.07), with a heterogeneity I2 of 41%.  
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2.7.4.2 Effects of interventions on Emergency Department (ED) 

visit 

Four studies were eligible to be meta-analysed for the outcome of 

emergency department (ED) visits. The pooled analysis across all 

interventions (Figure 7) showed some significant difference between the 

intervention and usual care (RR 0.69; 95% CI 0.49 to 0.96). One study [176] 

had a very small sample size. The heterogeneity of these studies was found 

to be at 43%.  

 

Figure 7 Forest plot of effectiveness of pharmacists' interventions on ED 

visits 

 

2.7.4.3 Effects of interventions on drug-related readmissions 

Only two studies reported drug-related readmissions as an outcome, and 

both were meta-analysed [180, 181]. The pooled risk ratio of these 

interventions (Figure 8) showed a favourable outcome to pharmacists’ 

interventions but not at statistical significant levels (RR 0.42; 95% CI 0.10 to 
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1.69). There is evidence of large heterogeneity between the studies with an 

I2 of 92%. 

 

 

2.7.4.4 Effects of interventions on all-cause mortality 

Seven studies reported mortality as an outcome, and all seven were included 

in the meta-analysis (presented in Figure 9). Three studies reported this 

outcome at 12-months [185-187], two studies at 6-months [177, 181], one at 

3-months [184], 60 days [183], and 30 days [182]. None of the studies 

resulted in a statistically significant reduction in mortality rate. The pooled 

estimates found that there is a trend towards reduction in mortality rate in the 

pharmacists’ intervention arm, with a risk ratio of 0.86 (95% CI 0.65 to 1.15). 

It is however worth noting that two studies [181, 184] showed an increase in 

Figure 8 Forest plot of effectiveness of pharmacists' interventions on drug-related 
readmissions 
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mortality in the pharmacists’ intervention arm, although Lisby et al. [184] had 

a small sample size.  

 

 

 

 

2.7.5 Publication bias 

A funnel plot was constructed in RevMan to examine if publication bias 

exists. The funnel plot for all-cause readmission was symmetrical by visual 

assessment. There was a potential publication bias when the funnel plot for 

ED visits was examined: where there was a shortage of studies with a small 

standard error.  

 

 

Figure 9 Forest plot of effectiveness of pharmacists' interventions on all-cause 

mortality 
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2.8 Discussion for Part Two 

The main finding of this systematic review was that pharmacists’ 

interventions were effective at reducing ED visits (RR 0.69; 95% CI 0.49 to 

0.96) in older patients. Although a significant reduction in ED visits was 

observed, there were only four RCTs included in this analysis. The second 

finding was that whilst all of the included studies included older patients, 

none of the studies identified their population as patients living with frailty. 

Lastly, pharmacists’ interventions demonstrated an overall trend towards 

reduction of hospital readmission (all-cause and drug-related), and mortality 

but these reduction were not statistically significant.  

All of the included studies incorporated multi-component interventions, which 

did not allow the effects of individual component on the final reported 

outcome to be isolated. A multicomponent intervention is often referred to as 

‘complex intervention’ [188]. The term ‘complex intervention’ refers to 

interventions with at least two interacting components, presenting problems 

when it comes to evaluating the intervention [188]. In addition to this, 

complex interventions also present problems in relation to standardisation of 

the design and delivery of the interventions, its sensitivity to features of the 

local context and subsequently implementation of the intervention [188]. All 

the included studies consisted of multi-component interventions, involving 

multiple healthcare professionals, at different points along the admission to 

discharge pathway, with the different behaviours required by patients and 

professionals. It is therefore difficult to determine if any lack of intervention 

impact was due to lack of implementation or genuine ineffectiveness. 

Additionally, intervention fidelity was not reported in any of these studies, 
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making it difficult to assess if the intervention could be adjusted and adapted 

to local setting for our research where appropriate. The MRC guidelines 

[188] recommend that process evaluation could provide valuable insight into 

the reason for failure or success of intervention and can provide an 

assessment of intervention fidelity and quality [189]. However, none of the 

included studies outline a process evaluation of their interventions. The most 

common individual intervention component were medicines reconciliation 

(n=9) and medication review (n=10). Patient education often occurred 

alongside medication review (n=5).  

It was also found that there were considerable variations in the use of target 

populations for interventions. However, medication-related risks were used to 

identify high risk patients to deliver interventions in nine studies. The other 

risk factors used within the included studies were similar to those identified 

from the systematic review presented in Part One of this chapter.  

 Most of the included studies resulted in a favourable effect on all-cause 

readmission reduction, except for three studies [176, 177, 185]. All three of 

these studies were focused on only one part of the transitions-of-care (TOC) 

pathway e.g. on admission [185] or during post-discharge [176, 177]. Two 

interventions were found to result in an increased mortality rate [181, 184]. 

Similarly, both of these studies only focused on one part of the TOC pathway 

[181, 184].  A previous review by Kripalani et al [190] concluded that the 

effective interventions which reduce readmission all worked on bridging the 

hospital and post-discharge periods with dedicated transitional care staff, 

patient-centred discharge instructions, and telephone follow-up. This 

systematic review found that interventions which involved transitional care 
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staff [110, 176] and telephone follow-up [110, 176, 180] produced mixed 

results; whilst patient-centred discharge instructions produced favourable 

outcomes [110, 186].  

This systematic review was not the only one which assessed pharmacists’ 

interventions and their effects on readmissions. Several other systematic 

reviews have been identified: the most relevant was one by Thomas et al. 

[166], who concluded that pharmacists’ interventions had no effect on 

reduction of unplanned hospital admissions. Other systematic reviews 

focussed specifically on pharmaceutical interventions such as medication 

review [191], or medicines reconciliation [168].  This systematic review 

reviewed all types of pharmaceutical interventions, and provides an update 

to the meta-analysis by Thomas et al [166] , who included studies published 

up to June 2010.   

Burke et al [192] proposed that to fully understand how to prevent or reduce 

readmissions, it is pivotal that the ideal TOC process is understood. The 

authors published the ideal TOC process in their 2013 paper as depicted in 

Figure 10 below. The process represents 10 domains which form the 

structural support of a bridge which patients must cross from one care 

environment to the other during a care transition.  The lack of a domain 

would weaken the bridge, making it more prone to gaps in care and leading 

to poorer outcomes. Those domains that mainly take place prior to discharge 

are placed closer to the ‘‘hospital side’’ of the bridge, those that mainly take 

place after discharge are placed closer to the ‘‘community side’’ of the 

bridge, while those that take place both prior to and after discharge are in the 

middle. 
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The interventions included in this systematic review covered six domains of 

the ideal TOC process: complete communication of information, medication 

safety, educating patients to promote self-management, coordinating care 

among team members, monitoring and managing symptoms after discharge 

and outpatient follow-up. However, most of the studies did not provide details 

to assess whether each of the domains were holistically covered. For 

example, whilst two studies included discharge summary as an intervention, 

none of the studies assessed the quality, completeness and timeliness of the 

discharge summary. Discharge summaries that are clear and delivered to the 

responsible GP within 24 hours of discharge are crucial in ensuring patient 

safety and continuity of care [193]. The requirement for hospitals to move 

Figure 10 Ideal Transition-in-Care model (adapted from Burke et al 2013) 
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towards electronic discharge [194] may improve the timeliness of discharge 

summaries, but there is still scope to examine the level of quality of 

discharge summaries. In addition, as there is no single electronic system 

recommended for all hospitals in the UK, this can result in variation between 

hospitals and systems [195]. The medication safety domain of the ideal TOC 

process consisted of medicines reconciliation on admission and at discharge 

from hospital and communication of medication changes to all outpatient 

providers. As outlined above, most of the included studies carried out 

medicines reconciliation on admission only. Medication changes were only 

communicated to ‘outpatient providers’ by four studies, only two of which 

involved community pharmacists. Future research should explore whether 

involvement of community pharmacists in more parts of the TOC pathway 

will help in reducing readmissions. Whilst the model by Burke et al. may not 

be completely applicable to pharmacists’ TOC interventions, no other 

existing model which applies currently exists. It is envisaged that a 

pharmacists’ ideal TOC model would resemble the one presented in Figure 

11.  
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Figure 11 Proposed pharmaceutical intervention TOC model
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The strengths of this systematic review were the focus on studies with an 

older population, and comprehensive inclusion of all pharmacists’ 

interventions. The limitations include small numbers of participants in some 

of the studies. Additionally, whilst this systematic review showed that 

pharmacists’ interventions were effective in reducing ED visits, only four 

studies were included in the analysis as very few studies which examined 

this endpoint were identified. In addition, the language restriction during the 

literature search to English only may have excluded other good quality 

studies which examined pharmacists’ interventions in readmission reduction.   

This systematic review showed that pharmacists’ interventions did not result 

in a statistically significant reduction in all-cause and drug-related 

readmissions and mortality. Moreover, given the variability in intervention 

components and target population used in these trials, it is difficult to draw 

conclusions about which intervention components and target population were 

the most effective. Nine studies utilised medication-related reasons to select 

their target population, which suggest the need for more use of medication-

related reasons as the target. Additionally, none of the studies examined 

frailty as a target population, making it difficult to establish the effect of 

pharmacists’ interventions on readmission reduction in this vulnerable patient 

group. Future research should focus on the pharmaceutical needs of patients 

living with frailty and to understand the beneficial outcomes of pharmacists’ 

input in this patient group. Additionally, as highlighted above, the MRC 

articulated that the design of complex interventions often involves multiple 

staff members and varied behaviour of patients and carers. It is therefore, 

important to understand the behavioural barriers and change needed in order 
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to plan towards the implementation of the complex intervention. None of the 

intervention studies identified from this review had theoretical underpinning. 

Pharmacy practice research interested in changing behaviours of 

pharmacists, patients, carers or others requires a clear understanding of 

target behaviour and knowledge of psychological theories underpinning that 

behaviour [196]. In addition, little has been done so far, to understand 

interventions that are important for frail elderly patients and their carers. 

Collaborative approaches between healthcare professionals, service 

managers and patients and carers in intervention development are an 

emerging field in health service design [197]. Future research should involve 

collaboration with patients and their carers in the development of the 

intervention.  

 

2.9 Summary of Part Two  

The results of this systematic review and the subsequent meta-analyses 

indicated that pharmaceutical interventions during the TOC pathway 

decreases all-cause ED visits. However, the effect on mortality, all-cause 

readmission and drug-related readmissions is inconclusive. Future research 

is needed to assess in what context and which component(s) contribute to 

the success of complex interventions. Generally, there was little published 

research which examined pharmacists’ interventions on the older population 

resulting in the need for more robust randomised controlled trials with large 

sample sizes. In addition, future multi-component interventions require 

intervention fidelity reporting, or should take account of behavioural theories 
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in order for ease of application within different contexts. Lastly, there was 

little evidence of intervention developments which involved the input of 

patients and their carers. This has driven the Delphi study within this PhD 

research, presented in Chapter Five of this thesis. 

 

2.10 Overall summary of Chapter Two 

Part One of the literature review identified a lack of studies which examined 

the contribution of medicines-related risks factors to readmission in frail 

elderly patients.  The association between certain medicines-related risk 

factors and readmission is emerging. However, the lack of studies which 

included frail elderly patients meant that the effect of these risks in this cohort 

of patients is still not well understood. Moreover, the lack of models for 

predicting readmission which incorporate all of the individual risk factors 

found creates a need to devise an inclusive model, to test the interaction 

between these risks and to see if it further enhances the predictive value of 

such a model in readmissions.  

The resource-intensiveness of complex interventions means that the 

appropriate application of risk stratification to identify patients who would 

respond maximally to the intervention would enable better outcomes and 

better use of resources. Part Two of the literature review found that some 

risk factors similar to ones identified from Part One were used to identify 

high risk patients to deliver interventions to.  However, there remain 

inconsistencies in the number of medication threshold, the types of 

medications deemed high risk, and the type of PIM assessment tools used 
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across both of the systematic reviews presented in this chapter; giving rise to 

uncertainty in what medication-related factors contribute towards 

readmission risks.  

Once appropriate risk stratification can be carried out to identify those at high 

risk of readmission, it is further necessary to design effective interventions to 

facilitate TOC, and subsequently reduce readmission in frail elderly patients. 

Little is known about the effectiveness of complex interventions at reducing 

readmission in the UK contemporary health settings. There is a need to use 

a theory-based approach as well as a co-design collaborative approach to 

design pharmaceutical intervention(s) which would reduce readmissions in 

frail elderly patients and further enhance their quality of life.  

The studies within this thesis explored the association of medicines-related 

risk factors with readmission in frail older people in the UK (Chapter 4); and 

identified pharmaceutical interventions which are high priority for reducing 

readmissions in frail older people using a co-design collaborative approach 

(Chapter 5). The next chapter (Chapter 3) will discuss the methodological 

approach adopted to conduct this research. 
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Chapter 3 – Methodology and Methods 

This chapter describes the rationale for the methodological approach 

adopted, and outlines the methods and design of the research studies 

described in this thesis. It aims to show how the methods chosen were able 

to help answer the research questions and aims and were appropriate to the 

clinical settings, and to the researchers’ epistemological position. 

 

3.1 Introduction 

The research reported in this thesis uses a mixture of quantitative and 

qualitative methods. The overall study comprised of three stages:  

1. Two systematic reviews of the literature to form the evidence base of 

the medicines-related risk factors for hospital readmission in older 

people, as well as the pharmacists’ interventions which are effective at 

reducing readmissions in older people. These were reported in 

Chapter 2. 

2. A retrospective analysis of secondary data to explore the prevalence 

and association of medicines-related risk factors in frequently 

admitted frail elderly patients at a large teaching hospital in the UK. 

The results of this study are described in Chapter 4.  

3. A modified-Delphi-study to identify commonalities in the key priorities 

among patients, carers and HCPs for interventions to address 

medicines-related risk factors for readmissions. This study mixes both 

quantitative and ‘quasi-qualitative’ data obtained from survey 

questionnaires to help understand which interventions are prioritised 
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by experts and why. The results of this study are described in 

Chapter 5. 

The overall study design is presented in Figure 12. 

The foundations of these studies are underpinned by the researcher’s 

ontological and epistemological perspectives, which will be discussed in the 

next section.  
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Figure 12 - Overall study design       
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3.2 Rationale for methodology 

This section will begin by outlining the different paradigmatic perspectives of 

research. It is important in social research to question the research paradigm 

to be applied in the conduct of research because it has a substantial 

influence on how one conducts the research, then frames and understands 

the social world in which the research sits [198-200]. Therefore, the various 

research paradigms are discussed below to enable justification of the 

theoretical assumptions and beliefs that underpin this research.  

3.2.1 Research paradigms 

Kuhn’s [201] theory of paradigm was the way in which to summarise 

researchers’ beliefs about their efforts to create knowledge. The beliefs 

include, but are not limited to ontological, epistemological and 

methodological beliefs [202]. Ontology involves the researcher’s view of 

existence within the world; whilst epistemology involves the researcher’s 

view of reality and knowledge generation. There is an inter-relationship 

between the epistemology and subsequent theoretical perspectives and 

methodological choice in research [203] (see Figure 13). According to 

Saunders et al. [199], one can perceive that the existence of reality is 

external and independent of social actors and their interpretation of it. This is 

referred to ontologically as objectivism. On the other hand, interpretivism is 

when one believes that reality is dependent on social actors and the 

assumption that individuals contribute to the social phenomena [199, 204]. In 

addition to ontology and epistemology, two other research philosophies exist: 

axiology and methodology. Axiology refers to ethics, encompassing the 
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values of in research, reflecting the researcher’s stance in relation to the 

subject studied, whilst methodology refers to a model for undertaking 

research in the context of the particular paradigm. The relationship between 

these four fundamental beliefs and their relationship with the research 

paradigms are outlined in the Table 8.  

 

Figure 13 Relationship between ontology, epistemology, theoretical perspective, 
methodology and methods. (Adapted from Crotty (1998)) 
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Table 8 Fundamental Beliefs of Research Paradigms in Social Sciences (Re-produced based on: Saunders et al.(2009, p.119),Guba and 
Lincoln (2005), and Hallebone and Priest (2009) 

 Research Paradigms 

Fundamental 
Beliefs 

Positivism Post-positivism 
(Critical realism) 

Interpretivism 
(Constructivism) 

 

Pragmatism 

Ontology: The 
position on the 
nature of reality 

External, objective and 
independent of social 
actors 

Objective. Exist 
independently of human 
thoughts and beliefs or 
knowledge of their existence, 
but is interpreted through 
social conditioning (critical 
realist) 
 

Socially constructed, 
subjective, may change, 
multiple 

External, multiple, view 
chosen to best achieve an 
answer to the research 
question 

Epistemology: 
The view on what 
constitutes 
acceptable 
knowledge 

Only observable 
phenomena can provide 
credible data, facts. 
Focus on causality and 
law-like generalisations, 
reducing phenomena to 
simplest elements. 

Only observable phenomena 
can provide credible data, 
facts. 
Focus on explaining within a 
context or contexts 

Subjective meanings and 
social phenomena. 
Focus upon the details of 
situation, the reality behind 
these details, subjective 
meanings and motivating 
actions. 

Either or both observable 
phenomena and subjective 
meanings can provide 
acceptable knowledge 
dependent upon the 
research question. Focus 
on practical applied 
research, integrating 
different perspectives to 
help interpret the data. 
 

Axiology: The 
role of values in 
research and the 
Researcher’s 
stance 

Value-free and etic 
 
Research is undertaken in 
a value-free way, the 
researcher is independent 
of the data and maintains 
an objective stance. 
 

Value-laden and etic 
 
Research is value laden; the 
researcher is biased by world 
views, cultural experiences 
and upbringing. 

Value-bond and emic 
 
Research is value bond, the 
researcher is part of what is 
being researched, cannot 
be separated and so will be 
subjective 

Value-bond and etic-emic 
 
Values play a large role in 
interpreting the results, the 
researcher adopting both 
objective and subjective 
points of view. 
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 Research Paradigms 

Fundamental 
Beliefs 

Positivism Post-positivism 
(Critical realism) 

Interpretivism 
(Constructivism) 

 

Pragmatism 

Research 
Methodology: 
The model behind 
the research 
process 
 

Quantitative Quantitative or qualitative Qualitative Quantitative and qualitative 
(mixed or multi-method 
design) 
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Research can adopt various paradigmatic approaches, depending upon the 

epistemological and ontological perspectives of the researcher, which 

influences how research is conducted and appraised. The various 

paradigmatic approaches, the corresponding values of the researcher, and 

subsequent methods used are outlined in Table 8. The positivism movement 

seeks to obtain law-like generalisation whereby social phenomenon can be 

measured, viewed and understood objectively [198]. Positivists also believe 

the existence of universal generalisation that can be applied across different 

contexts [205]. Post-positivists, however, challenge the belief of this absolute 

truth. Instead, they take the critical realist stance, and believed that 

inferences can be made based on the combination of theoretical reasoning 

and evidence informed by experience [206]. Interpretivism, on the other 

hand, is the on the far extreme of positivism, where it is believed that reality 

is constructed by social actors and people’s perceptions of it. They believe 

that because human perspectives and experiences are subjective, social 

reality may change and can have multiple perspectives [207]. 

Pragmatism, is a branch of research paradigm that refuses to join the 

‘paradigmatic war’ between positivist and interpretivist research philosophies 

[208]. Pragmatists believe that one should view research philosophy as a 

continuum, rather than an option that stands in opposite positions [208]. 

Hence, pragmatists believe that a mixture of ontology, epistemology and 

axiology is acceptable to approach and understand social phenomena. The 

emphasis is on what works best to address the research problem at hand. 

Each paradigm is linked to the use of different methodology for conducting 

research as outlined in Table 8. The two different methodologies are – 
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quantitative and qualitative. The quantitative paradigm is based on 

positivism, where all phenomena can be reduced to empirical indicators 

which represent the truth [209]. Epistemologically, the investigator and 

investigated are independent entities; allowing the investigator to study a 

phenomenon without influencing it or being influenced by it: “inquiry takes 

place as through a one way mirror” [202]. 

In contrast, the qualitative paradigm is based on interpretivism, where reality 

is socially constructed, and therefore constantly changing [210]. The 

investigator and the investigated are interactively linked so that findings are 

mutually created within the context of the situation which shapes the inquiry 

[202].  

Historically, advocates for quantitative research argued the importance of 

employing scientific approaches to produce legitimate, reliable, valid and 

reproducible results [211]. This concept has been rejected by qualitative 

purists (also called constructivists and interpretivists) as they argued that 

reality is not time and context-free, and is value-bound, making it difficult to 

generate cause-and-effects assumptions [212]. However, both quantitative 

and qualitative research are now recognised as being important and that 

they can be underpinned by and conducted from the utilisation of a number 

of research philosophies and/ or paradigms [213]. According to McKenzie 

and Knipe [214], interpretivist/constructionist researchers will sometimes use 

mixed methods approaches (combining qualitative and quantitative research) 

arguing that : “no one paradigm prescribes or prohibits the use of either 

methodological approach”.  Johnson and Onwuegbuzie [215] concurred, by 

reminding researchers that whilst paradigmatic differences exist between 
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qualitative and quantitative research, there are similarities between the two 

different approaches. Firstly, both approaches use empirical observations to 

address research questions by describing the data and constructing 

explanatory arguments from the data. Additionally, both approaches 

incorporate safeguards to minimise confirmation bias and other forms of 

invalidity (or lack of trustworthiness) in the study. Irrespective of paradigmatic 

links of researcher or research methods, many believe that the link between 

research paradigm and research methods is unnecessary; and researchers 

taking a mixed position can mix and match design components that offer the 

best possible answer to the research questions [215, 216]. 

The research in this thesis adopted the pragmatist approach to explore the 

phenomenon of hospital readmission in frail elderly patients and the 

contribution of medicines towards the risk of readmissions.  Additionally, it 

explored what the views of stakeholders were in the pharmaceutical 

interventions which can reduce readmission risks. In the empirical research 

as outlined in subsequent Chapters of this thesis, I have adopted an impartial 

and independent stance in order to collate data that is as objective as 

possible. In Study 2 (consensus study), a mixture of quantitative and ‘quasi-

qualitative’ [217] data was collected, in order for stakeholders’ voice to be 

heard, which helped other stakeholders to understand the phenomenon and 

to arrive at an informed judgement. My stance as a researcher was to 

facilitate this process from an outsider’s viewpoint, to ensure that the results 

of the ‘Delphi’ consensus process was interpreted objectively and as ‘value 

free’ as possible to enable the stakeholders’ voices to be heard equally. The 

concept of ‘quasi-qualitative’ data will be explored in detail in Section 3.7. As 
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this research combines two types of data, the use of mixed-methods study 

will be explored further in the sections that follow.  

The combined use of quantitative and qualitative research may be labelled 

with different terminologies by researchers but two terms that commonly 

emerge in literature are the mixed-method research and multi-method 

research [218]. Morse [219] provides the following definition for mixed and 

multi-method research: 

 Mixed methods design – is the incorporation of various qualitative 

and quantitative strategies within a single project that may have either 

a qualitative or quantitative theoretical drive. The “imported” strategies 

are supplemental to the major or core method and serve to enlighten 

or provide clues that are followed up within the core method.  

  Multimethod design – this is the conduct of two or more research 

methods, each conducted rigorously and complete in itself, in one 

project. The results are then triangulated to form a complete whole.  

According to Morse [219], the key difference between multi and mixed-

method design is that in multi-method design all projects are complete in 

themselves. Kroll and Neri [218] stated that the essential consideration for 

using these combined approaches is to focus on the aim(s) of the research 

and using the most appropriate design to achieve the aims.  

The next section will explore the principles behind adopting mixed-methods 

research design and the rationale for using mixed-methods in this research.  
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3.2.2 Justifying mixed methods 

Mixed-methods have been increasingly recognised as a common research 

method in health services research. Cresswell et al [204] defined mixed 

methods as: 

“‘The collection or analysis of both quantitative and qualitative data in 

a single study in which the data are conducted concurrently or 

sequentially and involve the integration of data at one or more stages 

in the process” 

For more than a century, the advocates of quantitative and qualitative 

research paradigms have engaged in ardent dispute resulting in the 

emergence of purists, and divergence of opinions [212, 220]. Mixed-method 

research can be useful to overcome problems associated with either of the 

mono-methods: quantitative or qualitative methods [198, 221]. Indeed, 

mixed-methods research has been recognised as a third research paradigm 

[222], with an increasingly important role in health services research [223]. 

This research will use mixed methods underpinned by the epistemological 

position of pragmatism. 

Combining different methods can help researchers to view problems from 

multiple perspectives, to contextualise information, or to enhance 

understanding of the phenomenon [224]. Five different types of mixed 

methods projects which collect and analyse data in different sequences have 

been identified by Cresswell and Plano Clark [225]. Combining these 

different data types increases the depth of understanding into key concepts 

and is a form of methodological triangulation, allowing different perspectives 
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on the same social phenomena and a more substantive view, yielding a 

stronger research design [226]. The five different types of mixed methods 

design are presented in Figure 14.  

 

Figure 14 Five types of mixed methods design 
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The first research study in this thesis, described in Chapter 4, adopts a 

quantitative analysis of secondary data using care-control study design to 

examine the prevalence of medicines-related risks in frail elderly patients and 

its association with frequent hospital admission. The second study, described 

in Chapter 5, adopts a convergent parallel mixed-method by using a 

modified-delphi questionnaire to simultaneously collect both quantitative and 

quasi-qualitative data. The data will be analysed separately, and mixed 

during the inference stage, which will be outlined in detail in Section 3.7 of 

this Chapter. 

This section has set out the underpinning theories informing the research. 

The following section will describe the range of methods used in each of the 

studies, their strengths and weaknesses, and the alternative methods that 

could have been employed. It will also explain the study setting used and the 

choice of sample and the sampling strategy employed.  

 

3.3 Research Methods 

This section begins by describing the study setting before progressing to 

describe the population within the study setting and then to the design of 

each individual study. 

3.3.1 Research Setting 

The two studies described within this thesis were conducted with elderly 

patients, their carers, health care professionals and service managers within 

the health economy of Sheffield, a city located in the North of England. This 
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section outlines some background about the study site, the local health 

economy, and the characteristics of the local elderly population.  

Sheffield is a large city consisting of a population of 552,998 [227]. The local 

healthcare delivery is carried out mainly by Sheffield Teaching Hospitals 

Foundation Trust (STHFT) and Sheffield Clinical Commissioning Group 

(SCCG). STHFT is the acute care trust in the city, and is spread across five 

sites. SCCG is the primary care trust, which consists of 82 general practices 

(GPs) across the city.  

STHFT is one of the largest and busiest NHS foundation Trusts in the UK. It 

has nearly 2000 beds, and employs around 16,000 people ranging from 

more than 70 professions. While the Trust serves a large number of patients 

from Sheffield and the surrounding areas, around five percent of the patients 

are from other parts of the country due to it being a tertiary centre, delivering 

specialist treatments which are offered in only a few NHS trusts in the UK. 

It was estimated that approximately 7.5 percent of the population in Sheffield 

are aged 75 and over, with a projected growth in the over 75 age group of 

18.7 % by 2021 [227]. Additionally, the city has a population consisting of 

different ethnicities, with 15.5% of the population from a non-white British 

ethnic group [227]. The average life expectancy for the city’s population falls 

short of the national average [228]. A public health report [228] also stated 

that the “healthy life expectancy” for the city is significantly worse than the 

national average, where the healthy life expectancy for males and females 

are 60.8 and 60.3 years respectively. This means that whilst the population is 

living longer, they are spending an average of about 20 years in poor health. 
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More importantly, there is a gap between the deprived and privileged within 

the city of 20-25 years in ‘healthy life expectancy’ across the city [228], 

suggesting health inequalities across the city.  

This diverse demographic, geographical spread of socioeconomic benefits 

and inequality in health makes this research setting unique. At the same 

time, results generated may be transferable to other similar health 

economies or public hospitals serving a similar population. 

 

3.4 Study 1 – Secondary data analysis 

3.4.1 Aims and objectives of study 1 

This study was a quantitative secondary data analysis study. The purpose of 

the study was to answer the research question: “What are the medicines 

characteristics of frail elderly patients who are frequently admitted to 

hospital?”. The answer generated to this question would help in facilitating 

delivery of an intervention targeted to a higher risk of the population.  

Aim:  

 To explore the medicines-related characteristics of frail elderly 

patients with frequent hospital admissions 

Objectives:  

 To determine the patterns of frequent hospital admissions amongst 

frail elderly patients including age on admission, and number of 

admissions. 
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 To describe the number and type of medicines prescribed for frail 

elderly patients with frequent readmissions. 

 To determine the association between types of medicines, number of 

medicines and other medicine-related risk factors with the likelihood of 

unplanned hospital readmission amongst the frail elderly patients. 

 To develop a statistical model to facilitate better identification of 

patients with higher risk of admission to allow sampling of population 

for subsequent studies. 

 

3.4.2 Introduction to secondary data analysis 

Secondary data analysis involves analysis of data that were  collected by 

someone else for another primary purpose [229]. The analysis of secondary 

data can be utilised in several ways, and have been recognised as an 

empirical exercise with procedural and evaluative steps, just as there are in 

collecting and evaluating primary data [230]. However, there remain little 

available frameworks to guide researchers as they conduct secondary data 

analysis [231]. Johnston [232] proposed a step-wise approach to conducting 

secondary data analysis as outlined in the Figure 15. 

 

Figure 15 Secondary Data Analysis Process (adapted from Johnston 2017) 
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A number of different research methodologies can be used to answer this 

question, which relate back to the researcher’s epistemological and 

theoretical perspectives. However, to truly quantify the presence of 

characteristics or risk factors amongst a population and in order to generate 

a practical and useable predictive tool to facilitate intervention targeting, the 

use of a quantitative method is more appropriate.  

Analysis of existing data is a useful way of generating answers to a research 

question, whilst taking much less time and resources compared to primary 

research data collection [233]. The strength of secondary analysis is that 

variables, relationships among variables, and subgroups within a sample not 

previously analysed can be examined and may result in important new 

findings that contribute to existing programs of research and advance the 

science [233].  

The use of secondary data analysis has not been not widely used in 

pharmacy practice research. However, more secondary data analysis studies 

have been published in recent years. A search on PubMed revealed a 

number of studies, published since 2016, which analysed national databases 

in the area of pharmacy practice and health research [234-237].  

The secondary data analysis approach was chosen for this research to 

generate an understanding of the prevalence of medication-related risks in 

patients with frequent hospital admissions. Secondary data analysis 

generates ‘real world data’ which is more naturalistic and facilitates better 

understanding of the local context. Therefore, it is a useful approach to 
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understand the trend and patterns of frequent hospital admissions in elderly 

patients at the Trust. It was felt that this approach was the best approach to 

achieve a comprehensive understanding of time trends, patterns and 

associated medicines risks without the costs and resource needed if another 

approach was used.  

 

3.4.3 Identification of dataset 

Secondary data for the purpose of health research are available through a 

number of sources: from public government dataset, private dataset, to 

primary research dataset [233]. A key step to secondary data analysis relies 

on the researcher understanding of the existence of rich data sets and how 

to locate, obtain, and evaluate the data [238, 239]. The dataset should be 

evaluated in relation to the principles of reliability, validity and generalisability 

and be appropriate to answer the research question [238]. The selection of 

dataset with the best fit should take into consideration the  method of data 

collection, the available variables, their measurement, and the sample size 

[230]. Stewart and Kamins [240] recommended a step-wise process for 

evaluating the quality of the primary dataset:  

a) what was the purpose of this study;  

b) who was responsible for collecting the information;  

c) what information was actually collected;  

d) when was the information collected;  

e) how was the information obtained; and  
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f) how consistent is the information obtained from one source with 

information available from other sources 

The dataset used in this research was the electronic health records available 

at the hospital Trust. In consideration of the ‘fit’ of the dataset, the electronic 

discharge summaries of all patients discharged from hospital was a good ‘fit’ 

for the research question and objectives. This is because it contains the 

medication history of patients and the number of times they have been 

admitted and discharged from hospital in the given time window. The 

electronic discharge summary is a mandatory document which must be 

created for every hospital discharge, and therefore, contains information 

about the clinical care of patients during their hospital stay which is as 

accurate as it can be. Electronic discharge summaries are pivotal in the 

communication of hospital care to responsible clinicians in primary care. An 

alternative dataset could be from General Practice (GP) clinical systems, but 

individual permission must be obtained from GP and there is no guarantee 

that the information would be more accurate than that obtainable from 

hospital records. 

The next consideration was how the study population could be selected. As 

the research question was examining the risk factors relating to medication 

for frail elderly patients and its association with hospital readmissions, the 

sample can be selected based on patients with frailty or patients with hospital 

readmission. To date, there is not an agreed assessment tool of frailty [241] 

which makes frailty difficult to identify from a dataset. Conversely, the 

extraction of dataset from hospital electronic database of patients with 

frequent hospital admission in a defined time period would be more 
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achievable. Therefore, the dataset was identified by extracting patients who 

had frequent hospital admissions from the hospital database. In order to 

obtain frequency of admission data, over a set period, the researcher needed 

to first identify the dataset, and then negotiate access to the dataset. This 

was carried out through liaising with the appropriate personnel within the 

Trust to perform searches on the system to obtain the sample population list. 

Inclusion and exclusion criteria needed to be applied to the dataset to ensure 

extraction of a sample for best fit to answer the research question. It was 

agreed a priori with two academic pharmacists and three senior clinical 

pharmacists working within Care of the Elderly (CoE) that the inclusion 

criteria would be: 

 Patients over the age of 75,  

 with 3 or more episodes of unplanned medical admission 

 in the calendar year of 2015 

The reason for choosing patients over the age of 75 was because of the 

increased incidence of frailty in this age group with a 10-25% risk of having 

frailty in the over 75s [37]. The number of episodes of unplanned hospital 

admission of three was chosen as this was the same threshold used within 

Edmonton Frail Scale [242]. Only patients with unplanned medical 

admissions were included in the sample, as it is less likely that medicine-

related readmission would occur in patients admitted for elective surgical 

reasons. Once the dataset was identified, the next crucial step was to 

evaluate the dataset for suitability to answer the research question and for 

potential limitations.  
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3.4.4 Evaluation of the dataset 

The hospital information system could only provide a list of individuals with 

the frequency of admissions needed. It could not provide individual 

information relating to medicines such as number of prescribed medications. 

The researcher had to collect the data needed from hospital discharge 

summaries for the individual patients.  A data collection proforma was 

compiled using criteria identified from the results of the literature review (part 

one) carried out in Chapter 2. It included a list of known medicines-related 

risk factors for hospital admissions and adverse drug events.  The data 

collection proforma was discussed and reviewed within the supervisory team 

and by two hospital pharmacists.  The variables which were applicable for 

the study were number of medications prescribed or polypharmacy, whether 

any medication change was made during admission, high risk drug(s) 

prescription, potentially inappropriate medicine, care home resident [243, 

244], and multi-compartment compliance aid (MCA) use. The number of co-

morbidities was also important as it may be a confounding factor, as 

identified from the literature review carried out in Chapter 2. All these 

variables were obtainable from the electronic hospital discharge summaries.  

For this research study, the secondary data set used was the electronic 

hospital discharge summaries, otherwise known widely as To Take Out 

(TTO). TTOs are used to communicate important clinical information when 

patients are discharged from hospital to primary care. TTOs within the Trust 

are now electronically transferred upon discharge to GPs, thus eliminating 

delay in handover. It summarises the patient's hospital stay for their general 

practitioner and acts as a prescription to order the medicines they need to 
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take home with them [245]. The data within electronic TTOs were often 

collected by the multi-disciplinary clinical care team, including junior doctors, 

responsible consultant, and pharmacists. The type of information contained 

within the TTOs can be found in Appendix D. The TTOs should include 

details of reason for admission, date of admission, length of hospital stay, 

investigations carried out, a list of medication changes, and a list of pre-

admission medication and post-admission medication. According to hospital 

policy, the complete medication history will only be completed if the hospital 

stay is longer than 48 hours [246]. The hospital discharge summary is 

normally compiled once patient is thought to be medically fit for discharge. 

The discharge summary then gets a final clinical check by the ward 

pharmacists prior to discharge, in order to check for accuracy and medication 

supply.  

In addition to the three steps to secondary data analysis proposed by 

Johnston [232], additional steps were thought to be required and applied in 

order to approach the data in a robust manner. The additional steps taken 

are discussed below.  

 

3.4.5 Additional steps required 

Once the dataset was deemed to be suitable for extraction of data, data 

cleaning was carried out to remove patients who attended the hospital for 

day case, or outpatient appointments.  Once the dataset was cleaned to 

include only patients meeting the inclusion criteria, i.e. a sample of those 

who were aged 75 years and over, and had at least three hospital 
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admissions in a year across the hospital Trust. The complete procedure of 

‘cleaning’ the dataset is outlined in Appendix E. 

The next step was to ensure that a robust method was used to approach the 

secondary dataset in order to produce meaningful results. As the dataset 

was identified based on an outcome of the research question i.e. frequent 

hospital admission, the most appropriate research method was case-control 

method. Case control study is a type of epidemiological study [247]. 

Epidemiology employs rigorous methods to study the health of populations, 

providing descriptions of distribution of health outcomes in terms of 

frequency and patterns [247]. Therefore, in answer to the research question 

posed by this study, to identify the prevalence of medicines-related risk 

factors in frail elderly patients who are frequently admitted to hospital, an 

epidemiology case-control study approach would be appropriate. The case-

control study design was chosen to determine if any medicines-related risk 

factors differ between frequently admitted and the control group. In 

accordance with case-control design concept, the cases in this study were 

pre-determined (see Figure 16): i.e. patients over the age of 75, with 3 or 

more episodes of unplanned hospital admission in the calendar year of 2015. 

The controls were patients over the age of 75 years with less than 3 

episodes of unplanned hospital admission in 2015. The literature review 

presented in Chapter 2 of medicines-related risks associated with hospital 

readmission included one paper which utilised the case-control method 

[145], providing evidence that this method is a viable option as a study 

method in this research.  
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The other method to approach the data could be by using a cohort study 

method: prospective and retrospective (refer to Figure 16). However, after 

consultation with the statistician, it was estimated that to utilise a cohort 

study method to approach the data would require large numbers of patients 

due to the power of the study. Therefore, it was felt that the case-control 

method was a more feasible method. In addition, the case control method 

utilised the outcome (hospital readmission) to identify prevalence of risks, 

making it suitable for this research. Conversely, in retrospective cohort 

design, a list of elderly patients would have to be obtained, to identify 

prevalence of risks and see if the prevalence of pre-determined risks leads to 

readmission as an outcome.  As patients with the event were  readily 

available whilst the exposure to risk factors was not (as it was subjected to 

the availability of hospital records for prior admissions), it was felt that the 

case-control approach would result in less missing data and was therefore 

the most appropriate approach. 
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3.4.6 Access and permission to secondary data 

The required variables for this research study were obtained from electronic 

TTOs of individual patients. This required the researcher to collate the 

information by looking at individual patients with frequent hospital admission, 

and those without. Therefore, it was pivotal that the researcher:  a) had 

access to the electronic TTO system, and b) extracted the data accurately in 

order to ensure data integrity. The data collection for this study was 

considered as analysis of routinely collected data and did not involve 

allocation of patients to intervention or control. The patients’ allocations have 

been pre-determined. As the design of this study followed the principles of 

epidemiology and public health, it fell under ‘usual practice investigation’ 

under the Health Research Authority guidance [248] and therefore, no 

Research Ethics Committee (REC) consideration was required to carry out 

this work. Usual approval by local RECs such as ones by the affiliated 

academic institution and hospital trust were not required in this instance due 

to the set-up of the researcher’s post as a clinical academic fellow. The post 

granted routine access to patients’ data (in compliance with information 

governance regulations) and required a duty of care to the patients as part of 

the health professional role. It is only under these arrangements that 

approval by local RECs was not needed for this part of the research. 

However, as with any study, the confidentiality of the information gathered 

was carefully considered. The use of personal identifiers such as dates of 

births was minimised. Additionally, due diligence was applied to the process 

of anonymising data to ensure that participants could not be individually 

identifiable or recognisable. Therefore, information relating to any rare 
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causes of death or other situations of low frequency of occurrences was 

excluded from the final dataset. Other housekeeping procedures to ensure 

data integrity and information governance were observed, both in 

accordance to Trust policy, as well as Research Principles as outlined by 

RCUK.  These included ensuring that all files were password-protected and 

stored in a secure area in the Trust network, on computers that had  

appropriate encryption; and only allowing researcher and supervisors to have 

access to the files. Additionally, the data will be destroyed 5 years after 

completion of the analysis in accordance with Trust policy.  

 

3.4.7 Development of data collection template 

As outlined above, the hospital information system could only provide a list of 

individuals with the levels of frequency of admission and not individual 

information such as number of prescribed medications, the researcher then 

had to collect the data needed from hospital discharge summaries for the 

individual patients. A data collection proforma was compiled using criteria 

identified from existing literature (refer to Appendix F).  It included a list of 

known medicines-related risk factors for hospital admissions and adverse 

drug events.  The data collection proforma was discussed and reviewed 

within the supervisory team and by two hospital pharmacists.   

In order to ensure consistency across the sample, the second unplanned 

medical admission was selected for the examination of risk factors 

prevalence for the ‘cases’ i.e. patients with 3 or more unplanned medical 

admissions. The rationale for this was that regardless of how many times a 
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patient from the selected cohort has been admitted; the second admission 

for each patient always has an admission before and after it. For ‘controls’ 

i.e. patients with less than 3 unplanned medical admissions, the first 

unplanned medical admission was selected for the examination of risk 

factors as all patients within that group had a first admission whilst only some 

patients had  a second admission.  

Data was collected for the following variables: 

 Number of medicines on discharge; 

 Prescription of high risk medicine(s)[249], which included: non-

steroidal anti-inflammatory drugs (NSAIDs), antiplatelets, 

antiepileptics, hypoglycaemics, diuretics, inhaled corticosteroids, 

cardiac glycosides, beta-blockers and anticoagulants (including direct 

acting oral anticoagulants); 

 Presence of potentially inappropriate medicine (PIM) according to 

Table 2 of the Beer’s Criteria [250];  

 Medication changes (during hospital stay, as outlined on discharge 

summary) during second (group A) or first hospital admission (Group 

B)[251]; 

 Number of ‘when required’ medicines; 

 Whether the patient received supported discharge;  

 Whether the patient received any multi-compartment aid (MCA) to use 

on discharge[252]; 

 Demographic data such as age, sex, and marital status; 
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 The number of co-morbidities (recorded as a simple count of long 

term conditions); and 

 Socioeconomic status was estimated using neighbourhood level Index 

of Multiple Deprivation (IMD)[253].  

The number of medications on discharge was counted and participants 

assessed for hyper-polypharmacy (taking at least 10 medications). This 

definition is consistent with Gnjidic et al.[254]. The definition of polypharmacy 

as 5 or more medications [255] was also used to collect dichotomous data.  

PIM and high risk medicines were both recorded dichotomously (yes/no) and 

as a count. Discharge destination was extracted from discharge summaries 

and coded as ‘discharged to home’ (discharged directly home with no 

additional care facilities) or ‘supported discharge’ (discharged to residential 

care homes, intermediate care services or with domiciliary care packages).  

There are two main types of variables: numerical and categorical [256]. 

Numerical variables are either:  

 Continuous, which can take any value in a range, and examples are 

such as blood pressure, height, age; or  

 Discrete, which are restricted to whole value, for example, the number 

of times a woman has been pregnant.  

Categorical variables can either be:  

 Nominal, this is when data can fall into different categories (groups) 

that are not ordered in any particular fashion. For example, categories 

such as eye colour, tumour stage.  
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 Ordinal, this is data that falls into categories which are ordered, such 

as tumour stage.  

 Binary, this is where a variable can only take two extremes of values, 

for example, whether or not the tumour had spread to the liver.  

A mixture of continuous, categorical and binary data was collected for this 

research in order to examine patterns of readmission amongst the patients 

and the associated medicines-related risks the patients had. Data were also 

collated which related to date of admission and date of discharge, in order to 

determine the length of stay as well as frequency of admissions.  

Ciliska et al [257] stressed that the types of variables used dictates, to a 

large extent, the method of statistical analysis used by the researcher. It is 

therefore, crucial that the most appropriate variables are used. This is 

discussed further in Section 3.5.9 below, under data analysis.  

 

3.4.8 Sample size estimation 

Once the data collection template was devised, the next step of the process 

was to determine the sample size required in order to ensure statistical 

significance of the results. A sample is defined as a set of participants that is 

selected from the population, which is less in number (size) but adequately 

represents the population from which it is drawn so that true inferences about 

the population can be made from the results obtained [258].  

In consideration of the sample size estimation, the factors affecting a power 

calculation as outlined by Jones et al [258] were considered (see Figure 17). 
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The probability distribution of where the true value lies is an integral part of 

most statistical tests for comparisons between groups (for example, t tests). 

A study with a small sample size will have large confidence intervals and will 

only show up as statistically abnormal if there is a large difference between 

the two groups. If the difference between treatments is large, a wide 

probability distribution may be acceptable. Conversely, if a small difference 

was to be detected, greater precision and small probability distributions will 

be required. As the width of probability distributions is largely determined by 

how many subjects are studied, it is clear that the difference sought affects 

sample size calculations.  

Sample size estimation was carried out using OpenEpi program (see 

Appendix G). The assumptions made in the calculation were that the 

significance level of the test was alpha = 0.05; power of test was estimated at 

0.8.  The calculated sample size was 85 controls and 85 cases, giving rise to 

a total sample size of 170 according to the Kelsey method. The advice of a 

statistician was sought, who proposed a sample of size of 100 cases and 

100 controls based on estimated effect size calculation. The estimation was 

done on the percentage of cases and control exposed to polypharmacy of at 

least 10 medications.  
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Figure 17 Factors affecting a power calculation by Jones et al (2003) 

 

3.4.9 Data Analysis 

The data collected were first analysed descriptively to detect patterns and 

prevalence. Microsoft Excel® and SPSS® were used to facilitate data 

analysis. Hypotheses were subsequently generated from this descriptive 

analysis, which were then tested using Fisher-exact methods.  

One of the objectives of this study was to devise a statistical model to allow 

identification of high-risk individuals. Curry et al [259] in their literature review 

identified that there are three principle techniques for identifying patients at 

high risk: threshold modelling, clinical knowledge and predictive modelling. 

Threshold modelling is used widely in the UK within case-finding projects. 

This method of modelling does not require statistical modelling, but instead 

uses a set of criteria. These models were found to have a low degree of 

accuracy within a general population, but can be accurate within specific 

clinical context [260].  

The use of clinical knowledge to predict risks is where clinicians use their 

clinical knowledge, experience and instinct to identify high risk patients. 

Factors affecting a power calculation 

 The precision and variance of measurements within any sample 

 Magnitude of a clinically significant difference 

 How certain we want to be to avoid type 1 error 

 The type of statistical test we are performing 
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However, this form of risk prediction has had very little formal evaluation. 

One study which examined the accuracy of staff predicting readmissions of 

schizophrenia patients indicated that fewer than 20% of readmissions were 

predicted, but this was amongst a very small and specific population [261]. 

Another recent study by Parekh et al [262] also found the use of clinical 

judgement to predict medicines-related harm (MRH) in older adults post-

discharge was unreliable. Lastly, predictive modelling incorporates formulae 

to allow incorporation of historical data, map associations and statistical 

relationships to specified target, thereby forecasts future outcomes [263]. 

Curry et al [259] concluded that predictive modelling is superior to threshold 

modelling and clinical knowledge. Most predictive modelling is based on 

regression techniques, which aim to fit a model to observed data using 

statistical methods to quantify the relationship between two groups of 

variables [259]. In the case of this research, as the outcome variable is a 

binary value i.e. frequent admission (3 or more admissions in a year) or not 

frequent admission (less than 3 admissions in a year), logistic regression 

was used for the predictive modelling. The logistic regression model is 

evaluated based on two principles: variance/ fit and accuracy. These 

concepts will be explored in further details in relation to the results of the 

study as presented in Chapter 4.  

 

3.4.10 Limitations of the study design 

One of the limitations of using secondary data analysis was the accuracy of 

the collected data as this was reliant on the accuracy of the data entered 
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onto the electronic discharge summaries. Previous studies have highlighted 

the poor quality and accuracy of discharge summaries, therefore affecting 

the data quality [193, 264]. Additionally, secondary data analysis design had 

limited control over the inclusion of variables in the study as only data that 

are obtainable from the discharge summary could be included, which may 

have restricted the inclusion of vital data such as frailty score of patients and 

the condition-specific potentially inappropriate medicines. However, as this 

study uses data derived from electronic discharge summaries, clinical 

checking systems were in place to ensure the greatest accuracy possible.   

A case-control design was chosen to determine if any medicines-related risk 

factors differed between frequently admitted and the control group. However, 

the use of a case-control design limited the statistical analysis methods that 

could be used, which in this case, was the use of odds ratio as an expression 

of probabilities and risks. Additionally, case-control studies cannot 

demonstrate causality, which does not affect the study as much, as its 

purpose was not to determine the causes of medicines-related readmissions. 

Case control studies are likely to be subjected to bias errors [247], which 

means that researchers are likely to pay more attention to ‘cases’ due to their 

interest in them and therefore more likely to generate accurate data 

compared to ‘controls’.  In addition to this, there was a possibility that 

routinely collected data on the clinical system for the ‘cases’ may be more 

accurate as patients are readmitted more frequently,  therefore the 

availability of medication history from previous admissions are more readily 

available, giving rise to the possibility of more accurate recording of 

information. 
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However, in view of the availability of suitable secondary data, the 

importance of this study topic and the scarcity of previous research in this 

area, this study design was a robust method to evaluate and to address the 

research aim. Mongan [229] suggests that if secondary data analysis is 

carried out with due diligence, it can provide a cost effective alternative to 

primary research for understanding and answering research question. 

Additionally, secondary data are helpful in designing subsequent primary 

research and Mongan suggests that it is always wise to precede any 

research activity with a review of secondary data.  

Although causality of medicines-related risk factors and frequent hospital 

admissions cannot be made, it provides a foundation through exploration of 

association to carry out further tests using other methods,  such as a 

prospective cohort study using public datasets such as the General Practice 

Research Database (GPRD) and ResearchOne  to add robustness. 

Additionally, since the data required to answer this research question has 

already been collected and stored on clinical systems, it was not deemed 

necessary to utilise time and resource to collect the data, but instead, the 

secondary data could be analysed in a different way to answer the research 

question.  

Other limitations of the study design include the limited generalisability of the 

findings due to its conduct at a single hospital. Lastly, even with inclusion of 

known confounders in the eventual logistic regression model, residual 

confounding condition severity, particularly due to medication indication, , 
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and other unrecognised factors, may affect the observed associations 

between medication-related risk factors and RHAs. 

This section has described the methods used in study 1 of this research, 

including the data collection template developed and employed and the 

context the data were collected in. It has also critically appraised the 

appropriateness of the study method and alternative methods that may be 

used. The following section will outline the patient and public involvement 

(PPI) step of this research, undertaken before the design and planning of 

Study 2: the Delphi consensus study to identify and prioritise evidence-based 

pharmaceutical interventions to help in reducing the risks of hospital 

readmission   

 

3.5 Patient and Public Involvement in this research 

The involvement of public and patient in research has had widening 

recognition in its role in improving the quality of research and strengthening 

its relevance and impact [265]. The topic of interest as well as focus of this 

research changed during the course of this PhD. It was pivotal that effective 

engagement and involvement of patient and the public took place before 

such change in directions. Patient and public involvement and engagement 

(PPIE) has often been used during research design to ensure that the 

research topic is relevant and important for patients [266]. There are opinions 

that conducting research without PPIE is wasteful [267]. Internationally, the 

movement to involve patients in research, health policy development and 

delivery is becoming significantly more important [268-271]. PPIE in health 
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and social care research is reported during all stages of a study from design 

to dissemination [265].  For this research, PPIE activities was planned to 

obtain views about the relevance and importance of the research question 

and research design for Study 2 (Delphi consensus study to identify and 

prioritise evidence-based pharmaceutical interventions to help in reducing 

the risks of hospital readmission).  

 

3.5.1 Objectives of PPIE 

The objectives of the PPI activities were to:  

1) To establish if the research question was clinically relevant and important,  

2) To consult the PPIE panel on the readability of patient-facing materials 

such as participant information sheet and consent form, and  

3) To consult the panel on whether the research method is acceptable and 

sensitive to the situations of potential research participants. 

 

3.5.2 Methods 

There were a number of options available to the researcher to carry out PPIE 

activities: firstly, to access existing PPIE panels or networks within the 

STHFT, or secondly, to form a specific PPIE panel for this research. It was 

decided that an existing PPIE panel would be used for this research. This 

was because existing panels at the Trust had received a full-day of training 

to equip them with knowledge about clinical research.  
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Upon examining specific interest groups of STHFT PPIE panels, two 

potentially suitable panels were identified: the frailty group, or the online 

group. It was thought that the frailty group was most aligned with this 

research. However, when the research office was contacted at the time, the 

frailty panel was not yet established. This facilitated the researcher to explore 

alternative methods. The online PPIE panel was one such method. The 

hospital had an existing online PPI panel of thirty members, which was 

appropriate for this research due to the eventual online nature of the project 

(online Delphi study). 

The research coordinator at the Trust provided support and helped 

coordinate the online consultation process. The consultation process with the 

online panel was carried out over a three-week period whereby prepared 

documents were ‘posted’ on the online forum, and panel members replied 

electronically with their response. The research coordinator collated the 

responses, anonymised and returned to the researcher.  

The first phase of the online PPIE process involved the preparation of a lay 

summary of the research topic (refer to Appendix H for a copy of the lay 

summary) and the panel was asked to answer two main questions after 

reading the brief. The questions were (verbatim): 

1. Is my research question an important one to ask, and do you see it as 

being of benefit to patients?  

2. Is the research process acceptable for patients, or will it present any 

difficulties or issues for the research participants?  
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Once the responses from the PPIE panel were received and analysed and 

the research method was thought to be of relevance, the researcher 

proceeded to plan the research. The second phase of the online PPIE 

process involved the PPIE panel to review the participant information sheet 

(PIS) and the consent form required for the ethics process of Study 2. Similar 

to the first phase, the PPIE panels were sent both the PIS and consent 

forms, and were asked to comment on the readability and clarity of the 

documents; with a turnaround time of 3 weeks. 

The results from these two phases are discussed in the next section. 

 

3.5.3 Results 

Phase 1 of the PPIE involved six panel members. A brief analysis of their 

responses is outlined in Table 9. All panel members thought the research 

was clinically relevant and beneficial for patients but one panel member 

expressed views on the need for clear dissemination. The panel raised a 

number of concerns and suggestions regarding the proposed research 

method (a small sample of comments is presented in Figure 18). For 

example, they suggested increasing the sample size after highlighting that 

dropout rate would be high in the targeted patient population during Delphi 

iterations. The panel also thought that carers of patients should be included 

in the study. Overall, the online PPIE panel provided useful feedback. It also 

helped to highlight some of the potential difficulties in the recruitment and 

retention of participants. A summary of the alterations to Study 2 as a result 

of comments made by PPIE panel members are presented in Section 3.6.  



 
 

134 
 

Table 9 PPIE panel responses to research design 

Importance of research question Yes (n=6) 

No (n=0) 

Beneficial effects for patient Yes (n=4) 

Yes if clear dissemination (n=1) 

Not sure (n=1) 

Acceptable for patients? Yes (n=1) 

Some concerns raised by the panel 

 

 
 
 
 

 
 
 
 
 
 

 

Huge amount of cooperation 
and goodwill is needed from 
'experts' and clinical staff on 
busy units. I think this could 

prove to be a difficulty. 

The need to complete the iterative 
‘rounds’ of questionnaire may not 
be appreciated by patients/carers. 
It may cause frustration in them 
and a feeling like they are not 

being listened to 

If the patient is frail 
and elderly then 
they may need a 
family member 
present when 

signing up to the 
study 

'Frailty' needs to be clearly 
defined. It will need to be 

clearly defined for the patient-
inclusion to be determined. 

The terms ‘frail’ and ‘interventions’ 
need to be defined 

Figure 18 Comments from Phase 1 of PPIE activities 
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Phase 2 of the PPIE involved panel members commenting on the clarity and 

readability of patient-facing documents such as Participant information Sheet 

(PIS) and consent form. During phase 1 of PPIE, two of the panel members 

expressed an interest in being involved in the reviewing of the patient-facing 

documents in Phase 2. In order that these two panel members were not left 

out of the second phase, the research coordinator at the hospital Trust was 

contacted to enquire if these members can be contacted directly to be 

involved in the second stage of the PPI. Seven panel members were 

involved in phase 2 of PPIE. The responses from the PPIE members 

highlighted areas that the patient-facing documents needed to be made 

clearer: the research process, the timescale for the start of the project, and 

the language used within the documents. It was evident from the comments 

raised that PPIE members felt strongly about the justification of the research, 

the research method and the potential outcome of the research, which would 

ultimately influence whether they would participate in research. The input 

from these panel members resulted in a number of amendments to the 

participant information sheet. For example, to include more emphasis about 

what benefits participation would lead to; and a more personalised 

information sheet such as referring to the patients as ‘you’ instead of ‘they’. A 

summary of alterations made as a result of comments from PPIE members is 

presented in Section 3.6. 

 

3.5.4 Reflections of the PPIE process 

The PPIE activities helped shape the research but also provided an overall 

awareness of the challenges of the research for the researcher. This 
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awareness helped with reflexivity within the research process. The 

challenges around recruitment and retention of participants have facilitated 

some additional planning to maximise recruitment and retention. For 

example, by increasing the number of participants recruited and enhancing 

participants’ engagement between the questionnaire rounds.  

It was thought that the online consultation process with PPIE panel members 

provided anonymity to the researcher, allowing the panel members to fully 

express their views. However, the limitation was that wider exploration of 

PPIE views could not be conducted at the time. Overall, it was felt that PPIE 

during early stages of research was  a valuable experience, providing the 

researcher rich insight to the experiences and perspectives of patients and 

the public. PPIE at an early stage also helped the researcher to prepare for 

upcoming challenges in the research method and consider ways to 

overcome these.  

The next section will outline the research design and method for Study 2, 

and discuss how the PPIE activities helped to shape the research. 

 

3.6 Study 2- Building consensus using modified-Delphi method 

3.6.1 Aims and Objectives – Study 2 

The aim of the study was to utilise a Delphi consensus process to engage 

expert panellists to identify and prioritise evidence-based pharmaceutical 

interventions which would help in reducing the risks of hospital readmission. 

The objectives were: 
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 To explore the level of consensus of the expert panellists, consisting of 

frail elderly patients with frequent hospital admissions, their carers, health 

professionals, and service managers about the feasibility, acceptability 

and effectiveness of interventions to reduce medicines-related risks of 

hospital readmissions. 

 To identify the interventions prioritised by frail elderly patients, their 

carers, health professionals and service managers to reduce medicines-

related risks of hospital readmissions.  

 

3.6.2 Introduction to modified-Delphi method 

The Delphi method is a type of consensus method, commonly used in health 

services research [272]. Consensus methods provide another means of 

synthesising information, but are liable to use a wider range of information 

than is common in statistical methods, and where published information is 

inadequate or non-existent [272]. The consensus-building nature of the 

Delphi technique combines the rigor of traditional surveys and the 

collaborative effect of focus groups [273]. As outlined in Chapter 2, there is 

little published evidence in the field of pharmaceutical interventions aimed at 

reducing readmission risks in frail elderly patients, within the context of the 

NHS. Therefore, a consensus method can be useful to harness experts’ 

insights to enable clearer understanding and enable decision making in the 

design of interventions to be further tested in this context and population 

group.  
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The original concept of the Delphi technique was as “a method used to 

obtain the most reliable consensus of opinion of a group of experts by a 

series of intensive questionnaires interspersed with controlled feedback” 

[274]. There have  however, been several modifications to the original Delphi 

technique over time, which resulted in different versions: the modified 

version, the policy version, and the real-time version [275]. The different 

types of Delphi techniques as defined by Keeney [276] are outlined in Table 

10 below.  
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Table 10- Types of Delphi techniques (by Keeney (2009)) 

Design 
Type 

Aim Target panellists Administration Number of 
rounds 

Round 1 Design 

Classical To elicit opinion and 
gain consensus 

Experts selected 
based on aims of 
research 

Traditionally 
postal 

Employs three or 
more rounds 

Open qualitative first round, to 
allow panellists to record 
responses 

Modified Aim varies according 
to project design, 
from predicting future 
events to achieving 
consensus 

Experts selected 
based on aims of 
research 

Varies, postal, 
online, etc 

May employ 
fewer than three 
rounds 

Panellists provided with pre-
selected items, drawn from 
various sources, within which 
they are asked to consider 
their responses 

Decision To structure decision-
making and create 
the future in reality 
rather than predicting 
it 

Decision makers, 
selected according 
to hierarchical 
position and level of 
expertise 

Varies Varies Can adopt similar process to 
classical Delphi 

Policy To generate 
opposing views and 
policy and potential 
resolutions 

Policy makers 
selected to obtain 
divergent opinions 

Can adopt a 
number of 
formats including 
bringing 
participants 
together in a 
group meeting 

Varies Can adopt similar process to 
classical Delphi 
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Design 
Type 

Aim Target panellists Administration Number of 
rounds 

Round 1 Design 

Real time/ 
consensus 
conference 

To elicit opinion and 
gain consensus 

Experts selected 
based on aims of 
research 

Use of computer 
technology that 
panellists use in 
the same room to 
achieve 
consensus in real 
time rather than 
post 

Varies Can adopt similar process to 
classical Delphi 

e-Delphi Aim can vary 
depending on the 
nature of the 
research 

Expert selection can 
vary depending on 
the aims of the 
research 

Administration of 
Delphi via email 
or online web 
survey 

Varies Can adopt similar process to 
classical Delphi 

Technologic
al 

Aim varies according 
to project design, 
from predicting future 
events to achieving 
consensus 

Experts selected 
based on aims of 
research 

Use of hand-held 
keypads allowing 
responses to be 
recorded and 
instant feedback 
provided 

Varies Can adopt similar process to 
classical Delphi 
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Design 
Type 

Aim Target panellists Administration Number of 
rounds 

Round 1 Design 

Online Aim varies according 
to project design, 
from predicting future 
events to achieving 
consensus 

Experts selected 
based on aims of 
research 

Implementation 
of the technique 
on any online 
instrument such 
as a chat room, 
or forum 

Varies Can adopt similar process to 
classical Delphi 

Argument To develop relevant 
arguments and 
expose underlying 
reasons for different 
opinions on a specific 
issue 

Panellists should 
represent the 
research issue from 
different 
perspectives 

Varies Varies Can adopt similar process to 
modified Delphi i.e. first round 
involves expert interviewees. 
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This research utilised the modified-delphi method for its flexibility of 

administration route and aim. This will be discussed further in the following 

section.  

There are currently no universally accepted requirements or guidelines that 

specify, for example, the number of rounds or the definition of consensus in 

Delphi method studies [277]. Nevertheless, the four commonly accepted 

characteristics of the Delphi method are: anonymity, iteration, controlled 

feedback, and statistical analysis of the group response [278]. 

This research study aimed to harness the voices of frail elderly patients and 

their carers to provide insight to the patient/ carer experience of frequent 

hospital admissions. As the literature review in Chapter 2 identified, the 

evidence for pharmaceutical interventions aimed at reducing hospital 

readmissions is scarce. The scarcity and uncertainty of the available 

evidence makes this an ideal topic to employ the Delphi method as a tool for 

expert problem solving [274]. The use of Delphi method and its characteristic 

of controlled feedback and anonymity allow independent thought on the part 

of the experts to aid them in the gradual formation of considered opinion 

[274].  

 

3.6.3 Design of a modified-Delphi study 

The main premise of the Delphi technique is the assumption that group 

opinion is more valid than individual opinion [274]. The Delphi method has 

been used extensively within health and social care research [279-285]. 

However, the method has received criticisms as far back as 1974 [286]. One 



 
 

143 
 

criticism of the classic Delphi method was that it forces consensus, and does 

not allow panellists to elaborate on their views [287]. This research study 

aimed to use the modified-Delphi method which would incorporate qualitative 

elements for panellists to express their views, which would allow exploration 

of reasons for conflict or consensus alike [288]. A detailed process of Study 2 

is illustrated in the Figure 19 below, which was adapted from the modified-

delphi study carried out by Farrell et al [284]. Farrell et al [284] utilised the 

modified-delphi technique to identify and prioritise medication classes where 

evidence-based deprescribing guidelines would be of benefit to clinicians.  

  

 

Initial work 

Conduct literature 
review on 

pharmaceutical 
interventions 

aimed at reducing 
readmission in 

frail elderly 
patients 

Determine 
statements and 
measures to be 

used in the 
quesionnaire 

Identify potential 
panellists 

First 
Round 
survey 

Circulate 
panellists' 

invitation and 
recruit if consent 

gained 

Circulate survey, 
with instructions. 
Panellists to rate 
statements and 

provide 
comments 

Review and 
compile results 
and comments 
from panellists 

Second 
round 
survey 

Circulate second 
round survey with 
results summary 

Panellists to rate 
statements from 

round 2 

review and 
compile results 
from round 2 

Final 
round 
survey 

Statements from 
round 2 with high 
consensus will be 

presented in 
Round 3 

A list of 
statements 
according to 

ranked order to 
be collated based 

on mean rank 

Figure 19 Modified Delphi method (Adapted from Farrell et al., 2015) 
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In designing any research study, the validity and reliability of the study 

design must be carefully considered. These key issues were carefully 

considered and discussed in the next sections of this thesis. 

 

3.6.4 The use of ‘experts’ in the panel 

This research study defines ‘experts’ as a group of ‘informed individuals’ 

[289] and as someone who has knowledge about a specific subject [290]. 

The selection of ‘experts’ is the subject of criticism from the methodological 

perspectives from many [286, 289, 291]. As the selection of experts can be 

seen as a selection bias and the outcome of the study is reliant upon the 

opinions of the experts, this can affect the integrity of ‘delphi’ as a 

methodology [292]. Additionally, there are currently no universally agreed 

criteria for the selection of experts, nor is there guidance on the number of 

experts needed on a panel [293]. 

According to Adler and Ziglio [294], Delphi participants should meet four 

“expertise” requirements:  

i. knowledge and experience with the issues under investigation;  

ii. capacity and willingness to participate;  

iii. sufficient time to participate in the Delphi; and,  

iv. effective communication skills  

The Delphi expert panellists for this study were determined to be clinicians, 

service managers, patients or their family members. The expertises of the 



 
 

145 
 

panellists were determined by the following skills, knowledge and 

experience: 

a) In care of frail elderly patients with frequent readmissions e.g. 

consultant geriatricians, GP with special interests in care of the elderly 

(CoE), pharmacists, nurses, and family members who are carers. 

b) In designing services for frail elderly patients e.g. service managers. 

c) In the experience of being frail with readmissions e.g. patients at least 

75 years with 2 or more hospital admissions in the previous year. 

The ‘experts’ will form the expert panel, who will be participants in the ‘delphi’ 

study. The expertise of the panellists was to reflect the objectives of the 

study around feasibility, acceptability and effectiveness of interventions. For 

example, patient participants are experts in terms of the acceptability; 

clinicians were experts in terms of clinical effectiveness of interventions, 

whereas managers may be uniquely positioned to comment on feasibility. 

The sampling of heterogeneous panel members consisting of different 

stakeholder groups increases the reliability of the results [295]. Additionally, 

the sampling strategy used was purposive, as it aimed to recruit to the 

study’s definition of experts. More details of the sampling strategy are 

discussed in Section 3.6.9. 

 

3.6.5 Anonymity of the panellists 

Anonymity is an important characteristic of a Delphi study as it provides an 

equal chance for each panellist to present and react to ideas unbiased by the 
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identities of other participants [296]. The provision of a results summary to 

each individual participant facilitates equal weighting and equal importance 

of each opinion in the analysis. This ensures that subject bias is eliminated 

as the respondents are not known to each other [296]. However, it is 

important to note that as panellists are experts who work in the same field 

i.e. care of the elderly, there is a high likelihood that many of the experts will 

know each other; they just will not be able to attribute the response to the 

questionnaire to any of the one panellist. This phenomena of the 

respondents may be known to one another, but their judgements and 

opinions remain strictly anonymous is known as ‘quasi-anonymity’ [289].  

This research employed ‘quasi-anonymity’ as true anonymity was not 

achievable in this study due to the iterative nature of this study, as well as 

the use of a ‘snowball’ sampling method to help identify potential clinicians 

and service manager participants. However, to reduce the threat of recruiting 

too many clinicians from the same area of practice, this research extended 

the invitation to participate to clinicians and service managers from different 

organisations and wards as well as clinicians and service managers from a 

mixture of different backgrounds. This heterogeneity aimed to reduce the risk 

of selection bias and help increase the reliability of the results by reducing 

the potential threat posed by quasi-anonymity.  

 

3.6.6 Achieving consensus through the iterative ‘rounds’ 

The aim of this Delphi study was to obtain consensus among a group of 

‘experts’ which presented a key question: what percentage agreement 
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between the experts would be accepted as synonymous with consensus? 

Unfortunately, as with many aspects of the Delphi method, the literature does 

not provide clear guidelines on the level of consensus required to be 

achieved [293]. For this research, the level of consensus was agreed a priori 

as 70%.  

The Delphi process can be continuously administered through iterative 

‘rounds’ until consensus is achieved. However, most authors agree that three 

rounds are sufficient to achieve consensus in most cases [290, 297, 298]. 

Alternatively, Hasson et al. [299] in their Delphi guideline suggested that the 

number of rounds depends on the amount of time available, whether the 

researcher has indicated the Delphi sequence with one broad question or 

with a list of questions, and consideration of levels of sample fatigue.  

In line with common practice, this survey used three rounds to achieve 

consensus. This was because the first round consisted of a list of statements 

of pharmaceutical interventions already identified from literature review. This 

approach is utilised widely in the modified-delphi method as opposed to the 

open question in the classic Delphi method. However, panellists were 

provided an option to suggest additional interventions which they felt should 

be included in the Delphi. This was because of the paucity of evidence 

available of pharmaceutical interventions aimed at reducing readmission in 

the elderly, as demonstrated in Chapter 2. Additionally, this also allowed 

clinicians and service managers to put forward any interventions which have 

been trialled or were due to be trialled which had not been published. The 

reason three rounds of iteration were chosen as opposed to four, was due to 
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the risk of sample fatigue, particularly with the frail elderly sample group, 

whereby they may be moving in and out of hospital or have a low 

concentration span. It was therefore, important that the number of rounds be 

kept to a minimum. If sample fatigue is observed earlier on, the number of 

rounds could be reduced as outlined in the study by McKenna [300]. The 

other important consideration to the decision of three rounds was the 

timeframe. This was a critical consideration as panellists should be made 

aware of the timeframe of the study alongside the time commitment required. 

Duffield [295] estimated that each round of Delphi can take up to 8 weeks to 

complete. This was particularly significant for a PhD project due to the time 

available for the duration of a doctoral study and the funding duration. It was 

therefore, a pragmatic decision to have up to three rounds of Delphi only; 

taking up to five months to complete.  

 

3.6.7 The modified-Delphi process 

Three rounds of surveys were administered to expert panellists via email; 

unless they opted to have the survey administered face-to-face with the 

researcher. Patients and carers had the option of choosing how they would 

prefer their surveys to be administered. Each survey was live for two weeks; 

with two reminders sent to complete at weekly intervals. The definition of 

consensus was determined to be 70%, before the analysis of each round, by 

the investigator team, and in consultation with a statistician. The process of 

achieving consensus is described below:  
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Round one survey questionnaires contained a list of statements identified 

from the previous systematic review, which outlined pharmaceutical 

interventions which reduced hospital readmission in elderly patients. Expert 

panellists were asked to rate each statement out of a score of 1-5 on the 

Likert scale for its effectiveness, acceptability, and feasibility (EAF). Likert 

scales are used to measure attitudes by asking people to respond to a series 

of statements about a topic, in terms of the extent to which they agree with 

them [301]. Likert scales are typically five-point scales to ask survey 

participants to indicate how much they agree or disagree, approve or 

disapprove, or believe to be true or false [302]. Consensus in this study was 

graded as outlined in Figure 20. For this study, a Likert scale was used to 

elicit participants’ views of how sure they were of the clinical effectiveness, 

feasibility and acceptability of interventions. Expert panellists were also given 

the option of suggesting any additional interventions they thought should be 

on the list. Any additional interventions highlighted by the participants in 

round one were added to the survey in round two.  

Round two surveys was distributed as per round one above. There were two 

sections to the survey in round two. The first section consisted of new 

statement(s) as identified by participants in round one. Participants were 

asked to rate each of the new statements as they would in round one i.e. 

using a Likert scale on three aspects: clinical relevance, deliverable with 

existing resource, patient acceptability. These new statements were included 

in round three if >70% of participants rated them as 4 or 5 on the Likert scale 

in at least one aspect of effectiveness or acceptability. Consensus in this 

study was graded as outlined in Figure 20. This was because of the 3 
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different aspects required by participants to rate: effectiveness, acceptability 

and feasibility (E.A.F). Feasibility was not taken into consideration when 

deciding on level of consensus as it was felt that if an intervention was 

agreed as being highly effective and highly acceptable, the feasibility of the 

intervention could be taken into account, but would not be the deciding factor 

as to whether or not an intervention would be implemented in the future. The 

consensus criteria were therefore as described in Figure 20. Only the high 

consensus and the moderately high consensus interventions were “carried 

forward” in this study. In the second section, participants received 

individualised feedback using a histogram of the high consensus 

interventions (definition discussed below), the overall results from round one 

for each statement, as well as the participants’ individual ratings. Participants 

were then asked to review their feedback and the statements again with the 

option of re-rating the interventions.  
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Figure 20 Level of consensus used within this modified-Delphi study 

 

Round 3 of the survey consisted of all new interventions suggested in Round 

1 with at least 70% of participants rating a score of 4 or 5, alongside any 

comments by participants. Participants were asked to review their rating in 

Round 2 against the overall rating and comments and re-rate the 

interventions where necessary.  

After completion of Round 3, all interventions’ mean score with standard 

deviations were calculated and each of the interventions was ranked in order 

of priority according to its mean score. Qualitative comments were analysed 

High consensus interventions 

• Interventions where both E and A had ≥70% of panellists' 
agreement 

Moderately-high consensus interventions 

• Interventions where one aspect of either E or A had ≥70% of 
panellists' agreement and 50-69% of panellists' agreement on 

the other. 

Moderate consensus 

• Interventions where both E and A had 50-69% of panellists' 
agreement 

Low consensus 

• Interventions where at least one aspect of either E or A had 
<50% of panellists' agreement 
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by the researcher and her supervisors using content analysis [303] to identify 

themes that arose as participants considered ranking priorities. In survey 

research, content analysis is a research method that is applied to the 

verbatim responses given to open-ended questions in order to code those 

answers into a meaningful set of categories that lend themselves to further 

quantitative statistical analysis [304]. An outline of the process is presented 

in Figure 21. 

 

Figure 21 Outline of the Delphi process 

 

3.6.8 Designing the questionnaires 

The design of the questionnaires is a crucial part of Delphi method, as 

questionnaires can only provide valid and meaningful results if the questions 

are clear and precise. Two sets of questionnaires were designed; one set 

• Interventions 
identified from 
literature 
review. 

•Panellists to 
rate 1-5 on 3 
aspects: E.A.F 

•Suggest any 
interventions 
which should 
be included 

Round 1 

•controlled 
feedback for 
consensus 
interventions 

•New 
interventions 
to be rated 1-5 
on 3 aspects 

Round 2 

•All new 
interventions 
with 
consensus put 
forward with 
controlled 
feedback for 
rating. 

Round 3 

•All 
interventions 
with high 
consensus 
ranked in 
descending 
order of mean 
score by the 
researcher 

Prioritise 
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was designed for self-completion online by expert panellists and another set 

of questionnaires was designed for patients or carers with the option of being 

completed by self or by face-to-face interviews with the researcher. Self-

completion questionnaires needed a clear layout with simple instructions to 

allow participants to complete the questionnaires themselves. Whilst the 

clinicians/ service managers’ questionnaires were designed with a higher 

level of literacy in mind, it was crucial that the questionnaires be tested for 

readability, using a readability formula, such as the Gunning Fog index [305]. 

The Fog index is an objective measure of the comprehensibility of texts; 

providing a weighted average of the number of words per sentence, and the 

number of long words per word. Questionnaires which are easily 

comprehensible will maximise response rate and increase the validity of the 

research as it will help to elicit more accurate responses [306]. Questions 

within a questionnaire should be short (less than 20 words is recommended), 

simple and specific [306]. However, it is not just the questions within the 

questionnaires which should be considered carefully. The responses 

required should be carefully considered as well. The questionnaire used 

included a mixture of closed and open-ended questions. Open-ended 

questions were used to enable the expert panel to identify a range of 

possible interventions where no previous data exist. This facilitates the 

inclusion of possible interventions for consideration by the wider panel 

members, which was an important step in this area of research, where 

existential research is lacking. Open-ended questions were also used in all 

questionnaires for panellists to justify their rating of interventions, thereby 

allowing their views to be expressed. The use of open-ended questions was 
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kept to a minimal, as they have the disadvantage of taking longer to 

complete and are more difficult to code and analyse. However, they allowed 

the more articulate panellists the option of completing these sections. Closed 

questions were used to elicit panellists’ responses by allowing them to rate 

interventions for their feasibility, effectiveness and acceptability using a Likert 

scale [301]. For example, for medication review post-discharge from hospital 

as an intervention, participants rated this as 1, if they thought this was not 

clinically relevant, or 5, if they thought this was highly clinically relevant. The 

response categories used in this research are outlined in Table 11 below.  

Table 11 Likert Scale response categories 

Scale 1 2 3 4 5 

 Not 
clinically 
relevant 

Possibly 
not 
clinically 
relevant 

Neutral Probably 
clinically 
relevant 

Definitely 
clinically 
relevant 

 

 

3.6.9 Sampling 

 

3.6.9.1 Eligibility Criteria 

The eligibility criteria for patient participants were: 

• Aged 75 and over, AND 

• Two or more hospital admissions in the previous year (inclusive of 

current admission at the time of screening), AND 

• Capacity to consent to research. 
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The eligibility criteria for carer participants were: 

• Currently acts as the informal (or unpaid) carer of an older person 

aged 75 and over with two or more hospital admissions in the 

previous year. 

• Capacity to consent to research. 

The eligibility criteria for clinicians/ service managers were: they should be 

experts in care of the elderly (CoE) along the discharge from hospital-to-

community and back-to-hospital pathway.  

 

3.6.9.2 Sample size 

A study carried out using the ‘Delphi method’ has no standard sample size 

required as the study is semi-quantitative [307]. The question of sample size 

is typically concerned with the expertise of the participants as well as the 

degree of consensus achieved [299]. It has been suggested by Linstone 

[291] that “a suitable minimum panel size is seven” but panel sizes have 

ranged from 4 to 3000. Delbecq et al [308] suggest that ten to fifteen 

subjects could be sufficient if the background of the Delphi subjects is 

homogeneous. A heterogeneous sample may require a larger sample size. 

However, the approximate sizes of the Delphi samples are typically less than 

50 [309]. 

For this study, a sample size of 20 was chosen, to allow for a mixture of 

different stakeholder participants and variety of opinions and views.  Given 

that this study aims to harness the collective judgement of an expert panel 
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consisting of clinicians, service managers, patients and carers, the number of 

experts has the potential to be in the thousands.  The sample size was 

determined based on expected response rate. The reported membership of 

the British Geriatrics Society in 2016 was 2,998 members in the UK, which 

includes allied health professionals, junior doctors, GPs and nurses [310].  

Through extrapolation, it was estimated that the number of expert clinicians 

in this area of medicine in the city is approximately 150. The response rate 

for surveys of this type was critically examined. A South African study 

prioritising interventions for rural health care provision achieved a response 

rate of 64% in the final round of their Delphi survey [282]. Another study in 

Australia to identify future research questions for cerebral palsy of high 

priority between consumers, researchers and clinicians found an average 

response rate of 40% in round one [311].  

Sumsion [312] argued that in order to maintain the rigor of the Delphi 

technique, a response rate of 70% must be maintained. Based on the 

response rates articulated in the Delphi studies above, it was concluded that 

for this study a response rate of 70% could be achievable. Thus, to obtain at 

least 20 respondents, the study should begin with 30 Delphi panellists. 

 

3.6.9.3 Sampling technique 

Different sampling techniques were used to sample different stakeholder 

groups for this study, with a focus on their expertise on the subject. For the 

clinicians and service managers, a snowball sampling technique was used. 

Snowball sampling technique has been shown to be useful to improve the 
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retention rate through the iterative rounds of Delphi study [313]. Experts were 

first identified locally through personal contacts of the researcher. All experts 

identified were asked if they had  any contacts who may be interested in 

participating in the Delphi survey. The researcher also disseminated the 

study at meetings within the pharmacy department and other directorates 

within the hospital.  Initial e-mail invitations (See Appendix J1) were sent to 

each expert to determine interest and to explain the nature of the study. This 

was carried out before the REC approval was provided. Once expression of 

interest was received, and REC approval obtained, a formal invitation was 

sent out alongside the participant information sheet and consent form (See 

email example in Appendix J2). Once consent to participate was obtained, 

Round one of the survey questionnaire (See Appendix K) was sent to the 

expert with a deadline of 3 weeks to complete.  

For the patient participants, it was important that the participants had 

experienced the readmission process. Therefore, purposive sampling 

technique was used, whereby only elderly patients who had more than two 

admissions in the past year were approached for recruiting onto the study. 

The sample was derived from the frailty unit at the hospital as this was where 

there would be large concentration of frail elderly patients with a variety of 

conditions.  

 

3.6.10 Ethical considerations of Study 2 

The research question and aim of this study was to elicit the views and 

experiences of patients and carers and drew on the principle of co-design 
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between patients and clinicians in identifying the interventions of high priority. 

This fits into the ethical framework as being worthwhile and provides value 

that outweighs any risk or harm. The risks and potential harm of this 

research were considered and presented below. 

One of the key principles of ethical research is that the research must have 

clinical or social value that is appropriate to the potential risk that the 

participants are being asked to expose themselves to. As this research has 

the potential to cause some distress to some participants, it is important to 

understand the scientific justification of this project. In recognising that frailty 

is a progressive condition that can impact the affected person’s ability to 

concentrate on a particular task, it is acknowledged that asking patient 

participants to concentrate and complete a questionnaire might be difficult 

and potentially distressing. An appropriate balance must be sought to weigh 

the necessity of including the people who are most affected by the research 

topic - against the potential risks and benefits to that group. The risk to frail 

elderly patients as a consequence of higher frequency of transitions, as well 

as medication safety issues, heightened the need to design interventions to 

address these risks. It is pivotal that patients and clinicians contribute their 

views into identifying which interventions are important and deliverable to 

ensure that these interventions are acceptable to patients and that are 

feasible to be delivered in everyday practice. 

In order to enable the involvement of frail elderly patients and to ensure that 

there is a net benefit for participants, a number of safeguards were put in 

place to minimise the risk of distress occurring. While it was not believed that 
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participation posed a substantial risk of causing distress, it was 

acknowledged that the period during and after an unplanned admission to 

hospital can be a challenging time for patients living with frailty and the 

carers who support them. This risk was also raised by the PPIE panel 

members. It is possible that asking respondents to participate in three rounds 

of iterative questionnaires could be inconvenient or distressing for some 

individuals; this is especially notable for those who may have had a poor 

experience of care. 

The safeguarding steps built into the recruitment and consenting process to 

protect potential respondents from experiencing distress as a result of this 

research included: 

1) Recruitment approach that removed the researcher from an initial 

approach to the patient. The initial invitation to learn about the 

study was made by a ward pharmacist or the nurse in charge on 

duty on the particular day at the Frailty Unit. The aim was to 

remove any coercion that participants might have felt if the first 

approach came from the researcher themselves. 

2) A multi-stage recruitment process. The initial approach occurred 

while the patient was in hospital. Potential participants were given 

brief information about the research project by a member of the 

core clinical team (i.e medical, pharmacy or nursing staff), and 

were asked if they would like to speak to the researcher to hear 

more about the project. If the potential participant agreed, the 

researcher provided an information sheet and discussed the 



 
 

160 
 

project with the potential participant. However, they were not 

signed up to the project or asked to give consent while they were 

in hospital. They were given time to consider whether to participate 

or not overnight. If they consented to a follow-up conversation, the 

researcher returned to collect their details and recruited them. This 

multi-step process meant the potential participant had an extended 

period of time to consider their participation and the opportunity to 

change their mind and withdraw if they felt participation would 

cause distress. 

In general, surveys do not pose much risk to the participants as they do not 

modify the treatment plans for the individual patients. However, while 

carrying out a survey face-to-face with patient participants, the researcher 

may identify clinical risks which the patients may be, or may just about to be 

exposed to, which require an intervention by the researcher. There must be a 

strict protocol in place and careful consideration as to when the researcher 

should intervene, if at all. Interventions may impact on the collection of sound 

research data, but this may be unavoidable if it is deemed necessary to 

suggest improvement strategies. However, as a healthcare professional, the 

researcher cannot witness a preventable harm or problems from occurring 

without intervening. Pre-determined criteria must be put in place to allow the 

researcher to know when to intervene should these situations arise. The 

information sheet provided for the participants must mention the possibility of 

researcher intervening in such circumstances. Tension arising from the 

competing interest of the researcher’s duty of care to patients and the aims 

of the research must be carefully considered. 
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A copy of the PIS for patient participants is available in Appendix I.  

Approval from the NHS Research Ethics Committee (REC) and Health 

Research Authority (HRA) was sought through the Integrated Research 

Application System (IRAS) (Appendix L1 & L2 respectively). Lastly, 

approval was sought locally through the Research and Development (R&D) 

process at STHFT (Appendix L3). A summary of the approvals is presented 

in Table 12. This process took several months to complete for reasons that 

included: 

• Difficulty in identifying the senior consultant at the frailty unit to 

obtain permissions to carry out the study. This was because the 

frailty unit was jointly shared by two different directorates: 

Emergency admissions and Geriatric and Stroke medicines.  

• The lengthy process of identifying who should be the sponsor of 

the project as the doctoral training fellowship was jointly set up by 

University of Bradford and Sheffield Teaching Hospitals.  

• Local approval process at the sponsor site required final financial 

sign-off, which took several weeks. 

 

 

 

 



 
 

162 
 

Table 12 Ethics and R&D approvals timeline 

Approval Type References Date granted 

NHS Research Ethics 
Proportionate Review 

 

REC: 18/NI/0027 

IRAS: 227744 

28 February 2018 

Health Research Authority  

 

REC: 18/NI/0027 15 March 2018 

Local Research and 
Development (R&D)  

STH19696 16 May 2018 

 

Informed consent was obtained from all participants by the researcher, as 

the chief investigator of the study. Informed consent was obtained from 

patient and carers after discussion with the potential participant and with the 

presentation of the ‘Participant Information Sheet (PIS)’ about the research, 

the nature and objectives of the study, possible risks associated, and the 

time commitment needed from the participants. The participants were 

encouraged to ask questions during the discussion. Participants were also 

given the option to opt out of the research at any time during the research 

study. An emphasis was made on the fact that there would be no impact on 

the care of the patient participants if they did not agree to participate.  

Informed consent was obtained from clinicians and service manager 

participants. The PIS were sent to them electronically once they expressed 

their interest to participate in the study. The PIS contained information about 

the study, with an explanation of what their participation would involve and 

the researcher answered any questions they had about the study. 
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Reassurance was given that their individual response within the 

questionnaires would not be attributed to them as individuals.  

Data collected about individuals were anonymised through the substitution of 

names with case numbers that also describe the individual’s role, for 

example CDH1, for a clinician hospital doctor. Patients’ names were kept 

separately from information collected about them and linked to stored data 

via a unique identifier generated by the researcher. 

 

3.6.11 Data Analysis 

A variety of ways have been outlined in the literature to assess consensus 

within Delphi studies: a certain level of agreement; average percentage  of 

majority opinions cut-off rate; mode, mean, median ratings and rankings; 

interquartile range and  coefficient of variation [314]. As with other areas of 

Delphi, there is currently no agreement on the best approach. However, the 

review by von der Gracht [314] stated that the ‘certain level of agreement’ 

approach was the most commonly used. Microsoft Excel® was used to 

facilitate data analysis to identify the statements where at least 70% of 

participants rated them 4 or 5 on a Likert scale.  

The relationship between the quantitative and qualitative feedback was 

examined, looking for any rationale provided in the qualitative feedback and 

investigating commonalities and outliers. Qualitative feedback was reviewed 

in detail using a content analysis approach and the issues identified were 

taken into consideration in the discussion of the final set of priority rankings. 
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3.6.12 How PPIE shaped this study 

Several alterations were made to this study as a result of comments raised 

during the PPIE phases. These are presented in the Table 13 below. 

Table 13 Response and alterations made following comments raised during PPIE 

“You said” “We did” 

Your selection of participants seems 
to require a huge amount of 
cooperation and goodwill from 
'experts' and clinical staff on busy 
units. I think this could prove to be a 
difficulty. 

Questionnaires were made as simple 
as possible, with realistic timeframe 
given to clinicians to complete. 
During holiday period, clinicians were 
given 3-4 weeks to return 
questionnaires.  

If the patient is in the ward then may 
have left the ward by the time the 
study has finished 3 rounds. Will you 
go into the patient’s home to follow 
up? 

Study design was altered to 
accommodate completion of 
questionnaire at a ‘venue of the 
patient’s choice’ after discharge. 

Will the 'service providers' also be 
participants? Will there be different 
requirements and therefore different 
Participation Information Sheets and 
Consent forms for them? 

Another set of PIS and consent forms 
designed for clinicians/ service 
managers. 

You don't define 'frail'. It is not 
synonymous with 'elderly'. You don't 
define 'interventions' so it is difficult 
to understand what you are going to 
ask. 

All documents changed to define 
patient group as: older patients with 
experiences of repeat hospital 
admissions. 

This wording was added in the PIS to 
clarify interventions: 

What do we mean by interventions? 

 In medical terms this could be 
a medicine, surgery, a test or 
counselling.  

 In this research, it is mainly 
around health services 

The sentence 'patients or carers who 
are 75 years or over with more than 
two hospital admissions in the past 
year.' does not read well. It sounds 

All documents changed with 
suggested wording of: 

You have been approached because 
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like the carers have to be over 75 
years old. Should it say 'patients who 
are 75 years or over with more than 
two hospital admissions in the past 
year or carers of those patients.....'  

you are either: 

 Over the age of 75 years and 

have experienced more than 

two unplanned hospital 

admissions in the past year, or 

 You are the main carer who is 

supporting someone who is 

aged over 75 years with more 

than two unplanned hospital 

admissions in the past year. 

The process is not clear to me: 
patients are asked to revise their 
answers at every round? How is the 
agreement reached: are they forced 
to choose among the most chosen 
answer, even if they were not their 
first choice? 

Additional wording added on PIS to 
clarify: 
 

You will get a summary of the survey 

results so that you have an 

opportunity to review your previous 

score and if appropriate, change your 

score or add further comments. 

 

 

 

3.6.13 Limitations of study design  

Two important limitations of this study will be discussed here. Firstly, whilst 

the anonymity of participants within a Delphi study may have beneficial 

effects, it also has the risk of resulting in “artificial consensus”, where:  

“The respondent may no longer feel committed to the issue and change their 

input merely to conform to the group position and bring the process to an end 

sooner, not from being genuinely convinced by the inputs of the other 

respondents.” [315].  
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Sackman [286] proposed that anonymity may also lead to lack of 

accountability of views expressed. However, this problem is not unique to the 

Delphi process, as it is also applicable to postal questionnaire. Powell [316] 

suggested that the use of experts and iterative nature may overcome this 

limitation. 

Secondly, as this research was carried out with participants from a single 

health economy, the resulting priorities will reflect the conditions, healthcare 

system, experiences and judgments of patients, carers, clinicians and 

service managers working within the said health economy. It is therefore 

important to acknowledge that the findings of a Delphi represent expert 

opinion, rather than indisputable fact. Further inquiry to validate the findings 

may be an important step towards enhancing the credibility of the research. 

 

3.7 Ensuring Rigour 

The finale to this overview of methodology section, the rigour of across the 

two studies will be discussed; highlighting the different steps taken to ensure 

the results of the research can be viewed with confidence.  

In consideration of the quality of research studies, both the outcomes of the 

study and the rigour of the study must be carefully considered [317]. Rigour 

refers to the extent to which the researcher worked to enhance the quality of 

the study [318]. In quantitative research, rigour is judged by the measure of 

reliability, validity and generalisability. In qualitative research, it has been 

argued that although scientific rigour is strived for, the concept of validity, 
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reliability and generalisability may not be an appropriate means to assess 

rigour [319]. Lincoln and Guba [212] agree, and offered alternative criteria for 

assessment of rigour in qualitative research: using truth value, consistency, 

neutrality and applicability. The concepts of reliability and validity will be 

discussed here in relation to this research. 

Validity in quantitative research is defined as the extent to which a concept is 

accurately measured [317]. Reliability relates to the accuracy of the 

instrument of measure [317]. Together, these two concepts offer research 

audiences confidence in the results and that the tools have measured what 

they intended to measure.  

Validity can be divided into internal and external validity. Internal validity 

refers to whether conclusions can be logically drawn from the results 

produced by an appropriate methodology [320]. The question of external 

validity relates to the value of the results of the study to other populations—

that is, the generalisability of the results. This research used a case-control 

study method and surveys to collect quantitative data. The case-control 

study utilised a pre-determined data collection sheet to collate retrospective 

data, which offered additional reliability and reduced bias. One of the major 

problems with a case-control study is the sampling bias, but this was 

minimised in this research through random sampling. Data was collected for 

both groups of ‘cases’ and ‘controls’ by the researcher, therefore ensuring 

that the ‘measurement instrument’ was used in the same way across the 

study. The results of the case-control study may not be generalisable or 

transferable to other settings as it was conducted in a single site. However, it 

is worth noting here that STHFT, as a large teaching NHS hospital, has 
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similarity with various other large teaching NHS hospital sites in terms of 

size, resources and demographic served. Similarly, there are other European 

hospitals that are publicly funded that may bear similarities to STHFT in 

terms of size, resource and demographic. Therefore, the results may be 

generalisable to those settings that are very similar to that of STHFT. 

The reliability of the Delphi method has been criticised by many, whereby the 

replicability of the results in a different panel is unclear. Three measures to 

enhance reliability have been suggested by Hasson and Keeney [275]: 

I. Test and retest measure, to examine the stability and equivalence of 

Delphi research over time.  

II. Inter-observer measure, to compare panel's results with studies that 

have started with the same information and included experts with 

similar characteristics.  

III. Parallel-form measure, by changing the order of the questions or 

modifying the wording of the question in round one of the Delphi 

process to establish if individual panellists answered the same way 

both times.  

However, none of these measures were possible or practical for this 

research.  

The strength of the Delphi is based upon the assumption of safety in 

numbers (i.e. several people are less likely to arrive at a wrong decision than 

a single individual) [299]. In addition, decisions are strengthened by 

reasoned argument in which assumptions are challenged, thus helping to 

enhance validity [299]. However, threats to validity can arise when the 
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convergence of opinions occur through peer pressure on participants [299]. 

This was minimised in this research by inclusion of appropriate expert 

panellists, thereby enhancing the content validity of the Delphi through expert 

knowledge and interest in the field [296]. Additionally, the successive 

iterative rounds of the questionnaire helped in enhancing concurrent validity. 

However, the validity of the results will be affected by the response rates to 

the questionnaires. Steps have been undertaken to minimise the attrition rate 

through the Delphi rounds as outlined above. 

The Delphi method is open to the same criticisms as of a survey method, 

whereby it cannot be established if the response to the survey is a true 

honest reflection of the respondents’ thoughts and views. Additionally, when 

the survey is carried out online, there is no way to guarantee that the survey 

answers are actually those of the respondents’. The anonymity in Delphi 

research will help ensure that clinicians will not feel pressurised into 

providing false answers. 

There have been claims that the Delphi technique overlaps both the 

quantitative and qualitative paradigms and therefore, rigour should be judged 

using the criteria for ‘trustworthiness’ [321]. This research employed a 

number of strategies to enhance the trustworthiness of Delphi technique:  

• By having a number of iterative rounds with controlled feedback 

given to panellists to enhance credibility;  

• By having a range of experts in the Delphi study to enhance 

dependability; and 
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• By keeping a detailed audit trail of the Delphi data collection and 

analysis, to enhance confirmability.  

Other steps taken to quality assure this research includes: 

• Regular research supervision meetings enabled discussion of all 

stages of the research including the planning of the studies, the 

data collection, as well as the analysis of the results and the 

interpretation made of the findings. 

• Conference presentations and submission of manuscript to 

journals encouraged peer review of the research and its findings 

(see Section 6.11). 

 

3.8 Chapter 3 Summary 

This chapter has detailed the methodology and methods used in this 

research. Many different data collection tools were developed and applied, 

including a secondary data extraction proforma, and a Delphi questionnaire. 

The analysis methods used included descriptive statistics, inferential 

statistics and logistic regression.  

Chapters 4–7 will describe the results of the research: firstly, Chapter 4 will 

present the results of the secondary data analysis of medicines-related risk 

factors of frail elderly patients and its association with frequent hospital 

admissions; and secondly, Chapters 5 will present the findings from the 

Delphi study of prioritisation of pharmaceutical interventions to reduce risk of 

readmissions in frail elderly patients.  
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Chapter 4 – Association between medicines-related risks and 
frequent admissions in frail elderly patients 

 
4.1 Introduction 

This chapter presents the analysis of hospital admission episodes for 200 

elderly patients. This study was designed to explore the presence of 

medicines-related risk factors in elderly patients, and establish if these risks 

were associated with repeated hospital admissions (RHAs).  

The results of this study were published as a manuscript in the Research in 

Social and Administrative Pharmacy Journal. The Author rights were retained 

for the use of the content of the manuscript for scholarly purposes as per the 

Publishing Agreement (ref. RSAP1212). 

 

4.2 Statistical analysis 

Between groups comparisons (cases vs controls) were carried out using a 

chi-squared test for categorical variables and t-test for continuous variables 

(data were normally distributed). Subsequently, univariate and stepwise 

multivariable logistic regression modelling was undertaken to identify 

independent predictors of RHAs as well as the predictive value of the overall 

model. For a variable to be included in the multivariable model, the Wald test 

should be significant at the level of p<0.05 in single variable regression. 

Further, odds ratios (and 95% confidence intervals) were reported for each 

model variable.  A multi-variable regression model was used to identify 
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independent predictors of RHAs. Single variables were included in the model 

by strength of association defined by p-value and application of the logistic 

model rule of thumb of a minimum of 10 events per predictor variable (EPV) 

[322]. To enhance the clinical utility of any subsequent risk prediction tools 

developed, variables available at the point of admission were included. Some 

important variables such as number of discharge medication and supported 

discharge were not available at the point of admission but were included due 

to their significance. We carried out collinearity diagnostics on the regression 

model variables and found the collinearities among the predictors to be low. 

All statistical tests were carried out using SPSS version 22. 

 

4.3 Results 

The “cases” were patients with repeated hospital admissions (Group A), and 

the “controls” were patients with less RHAs (Group B). The results are 

presented below in the following sections: patient demographic, admission-

level data, medicines-related risks and logistic regression. This is then 

followed by a discussion of the results, research recommendations and a 

summary  

 

4.3.1 Patient demographics 

The summary of the patient demographic data collected and some inferential 

statistics are presented in Table 14.  
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The sample of 200 patients (100 from each group) was selected from a 

sampling frame of 838 frequently admitted patients, and 8933 of not 

frequently admitted patients.  The mean age of the overall sample was 83.8 

years (SD 5.68), with a range from 75 to 98 years. The mean age of patients 

in Group A and B were similar (83.6 years vs 83.9 years, p=0.692).  

 

Table 14 Descriptive analysis of demographic data of sample population 

Parameters Overall Cases 
(n=100) 

Controls 
(n=100) 

Chi-
square 
or t-test 
value 

p-value 

Age (years) 
Mean (SD) 

83.8 (5.68) 
83.6 

(5.67) 
83.9 (5.71) -0.397 0.692 

Sex    

 
1.792 

 
0.181 

Female 131 
(65.5%) 

70 (70%) 61 (61%) 

Male 69 
(34.5%) 

30 (30%) 39 (39%) 

Living with a 
spouse 

Yes 
No 

 
 

72 (36%) 
128 (64%) 

 
 

33 (33%) 
67 (67%) 

 
 

39 (39%) 
61 (61%) 

 
 

0.781 

 
 

0.377 

Deprivation 
index 

Lowest 
Moderate 
Highest 

 
 

57 
(28.5%) 

71 
(35.5%) 

72 (36%) 

 
 

26 (26%) 
32 (32%) 
42 (42%) 

 
 

31 (31%) 
39 (39%) 
30 (30%) 

 
3.129 

 
0.209 

Co-
morbidities 
(number of) 

Mean (SD) 

 
 

4.84 (2.35) 

 
 

5.79 
(2.29) 

 
 

3.89 (2.01) 

 
 

6.231 

 
 

<0.0005 

 

The sample consisted of 65.5% females and 34.5% males. There was no 

significant difference in the proportion of females and males between the 



 
 

174 
 

groups (female: 0.7 vs 0.61; p=0.181). The distributions of male and female 

patients in each of the groups are presented in Figure 22. 

 

Figure 22 Bar chart of gender distribution for the frequent admission group (A) and 
non-frequent admission group (B). 

 

The majority (64%) of the sample were not living with a spouse; but there 

were no statistically significant differences between the cases and controls in 

the proportion of patients not living with spouse (Group A 0.67, Group B 

0.61, p=0.377).  

Socioeconomic status was estimated using the neighbourhood level index of 

multiple deprivation (IMD) [253]. The area based indices of deprivation are 

calculated by the UK Government where a number of indicators are 

combined into a single deprivation score based on census data. The 

indicators were chosen to cover a range of economic, social and housing 

issues. Figure 23 is a map of Sheffield showing level of deprivation tertiles 
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by wards. Deprivation tertile-1 indicates the wards with the lowest levels of 

deprivation, whilst Tertile-2 indicates moderate deprivation, and tertile-3 is 

the most deprived category (comprising 10 wards with the highest levels of 

deprivation). 

 

Figure 23 Sheffield Ward Deprivation Tertiles (from Public Health GIS Unit, 2011) 

 

Overall, there was a relatively equal distribution of the sample across the 

three deprivation tertiles. The sample within this study included 8 patients 

who came from out of area: the deprivation tertile of their usual place of 

residence was examined. The proportion of patients from a lower 

socioeconomic background was more prevalent in the frequently admitted 
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group compared to the not frequently admitted group, although this 

difference was not statistically significant (p=0.209) (cf. Figure 24). 

 

 

Figure 24 Deprivation tertiles distribution across sample population (n=200) 

 

Lastly, the mean number of co-morbidities for patients in the sample was 

4.84 (SD 2.35). There was a statistically significant difference in the number 

of co-morbidities across the two groups, with patients in Group A having a 

higher mean number of comorbidities compared to Group B (5.79 vs 3.89; 

p=0.000). 

In summary, the main patient demographic characteristics were similar 

across both groups, with similarities in age, and gender distribution. 

However, some differences existed between Groups A and B for: living with 

spouse, deprivation index, and number of comorbidities. Patients from the 
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frequently admitted group were typically more likely to be living without 

spouse, be from a lower socioeconomic status and have a greater number of 

comorbidities. However, only the number of comorbidities was statistically 

significantly different from those who were not frequently admitted. 

The next section will explore the between-group comparisons of admission 

and discharge data such as reasons for admissions, length of stay and 

discharge destination. 

 

4.3.2 Admission data analysis 

Four items of admission data were collated: admission frequency within the 

calendar year, length of stay for the investigated admission episode, reasons 

for admission, and discharge destination. 

As the patients in both groups were purposively sampled according to their 

admission frequency, the frequency in Group A was expected to be greater 

than that of Group B (4.6 vs 1.27; p<0.0005). Table 15 presents a summary 

of the admission data.  

 

 

 

 

 



 
 

178 
 

Table 15 Descriptive analysis of admission data 

Parameters Overall Cases Controls Chi-
square 
or t-
test 
value 

p-value 

Length of stay 
(days) 

 
Mean (SD) 

 
 
 

10.37 
(11.95) 

 
 
 

8.78 
(9.36) 

 
 
 

11.96(13.95) 

 
 
 

0.895 

 
 
 

<0.001 

 
Discharge 
destination  

Home 
Supported 
discharge 

 

 
 
 

148 (74%) 
52 (26%) 

 
 
 

83 (83%) 
17 (17%) 

 
 
 

65 (65%) 
35 (35%) 

 
 
 
 

8.42 

 
 
 
 

<0.005 

The length of stay (LOS) for the second admission episode and the first 

admission episode was calculated and collated for Group A and Group B 

respectively. On average, patients from Group A had a shorter LOS 

compared to patients with non-frequent admissions (mean 8.8 days vs 11.9 

days; Spearman correlation 0.895, p<0.001). From the 100 patients from 

Group B with <3 admissions, approximately 27% of patients in Group B had 

repeated admission to hospital. However, the proportion of unplanned 

admissions occurring within 30 days of previous hospital admission for 

Group A vs B was 42% vs 30%. Patients from Group A experienced a mean 

of 4.6 admissions per patient per year whilst patients from Group B 

experienced a mean of 1.23 admissions per patient per year.  

The discharge destination for each patient was identified and obtained from 

the discharge summaries of the investigated hospital admission. Data was 

recorded for whether the patient was discharged to their own home with no 

post-hospital healthcare input, or whether they had post-hospital healthcare 
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input, or whether they were discharged to a care home (residential and 

nursing). The proportion of patients with supported discharge in Group A vs 

B was 0.17 vs 0.35 (chi-square 8.42; p<0.005), which was a statistically 

significant difference between the frequent admitters and non-frequent 

admitters. The inverse relationship showed that when patients were 

discharged to their own home without supported discharge, the likelihood of 

being in the frequent admitter group was higher.  

All documented reasons for admissions to hospital were collated and 

categorised into themes corresponding to International Classification of 

Diseases (ICD) classification (World Health Organisation, 1990). There were 

22 admission episodes in Group A without readily available reasons for 

admissions: either due to poor record keeping, or due to hospital stay of less 

than 48 hours. The hospital policy currently negates the need for a discharge 

summary for stays of under 48 hours and if no changes were made to the 

patients’ treatment. The total number of admission episodes with clearly 

documented reasons for admission was 438. The most common clinical 

reasons for admission were respiratory problems (including respiratory tract 

infection and exacerbation of chronic pulmonary disease); other reasons 

were: fall; cardiovascular problems (including angina, heart failure and blood 

pressure problems); and infection. The distribution of the 5 most commonly 

presented reasons for admission for the two groups are presented in Table 

16. 
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Table 16 Five commonly presented reasons for admission for Group A vs Group B 

 Group A Group B 

Total number of 
admissions 
episodes with a 
clearly documented 
reason for 
admission 

 n=438 n=123 

Most common 
reason for 
admission 

Respiratory problems = 
25.8% (n=113) 
 

Respiratory problems = 
22% (n=27) 
 

Second most 
common reason for 
admission 

Fall = 16.2% (71) 
 

Fall = 21% (26) 
 

Third most common 
reason for 
admission 

Cardiovascular = 13.5% 
(59)  
 

Cardiovascular = 13.8% 
(17)  
 

Fourth most 
common reason for 
admission 

Gastrointestinal problem = 
9.1% (40) 
 

Infection = 7.3% (9) 
 

Fifth most common 
reason for 
admission 

Infection = 5.3% ( 23) Neurological problems = 
5.7% (7) 

 

4.3.3 Prevalence of Medicines-related risk factors 

A summary of the medicines-related risk factors present in Group A and B is 

presented in Table 17. 

Table 17 Descriptive analysis of medicines-related risk factors and its prevalence in 
Group A vs B 

Parameters Overall Cases Controls Chi-
square 
or t-
test 
value 

p-value 

Number of 
medications at 
discharge 
     Mean (SD) 

  
 
 

10.98 
(4.53) 

 
 
 
12.44 
(4.72) 

 
 
 

9.53 
(3.82) 

 
 
 

4.784 

 
 
 

<0.005 

Polypharmacy (≥5 
medicines) 
     Yes 
     No 

 
 

187(93.5%) 
13 (6.5%) 

 
 

96 (96%) 
4 (4%) 

 
 

91 (91%) 
9 (9%) 

 
 

2.057 

 
 

0.152 
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Parameters Overall Cases Controls Chi-
square 
or t-
test 
value 

p-value 

Hyper-
polypharmacy 
(≥10 medicines) 
     Yes 
     No 

 
 
 

125(62.5%) 
75 (37.5%) 

 
 
 

73 (73%) 
27 (27%) 

 
 
 

52 (52%) 
48 (48%) 

 
 
 
 

9.408 

 
 
 
 

<0.005 

Number of ‘when 
required’ 
medicines 
     Mean (SD) 

 
 

1.75 (1.58) 

 
 

1.97 
(1.71) 

 
 

1.52 
(1.42) 

 
 

2.023 

 
 

<0.05 

Medication 
changed during 
hospital stay? 
     Yes 
     No 

 
 
 

156 (78%) 
44 (22%) 

 
 
 

78 (78%) 
22 (22%) 

 
 
 

78 (78%) 
22 (22%) 

 
 
 
 

0 

 
 
 
 

1.0 

Presence of high 
risk medicines? 
     
     Yes 
     No 

 
 
 
171(85.5%)  
29 (14.5%) 

 
 
 

89 (89%) 
11 (11%) 

 
 
 

82 (82%) 
18 (18%) 

 
 
 
 

1.976 

 
 
 
 

0.160 

High Risk 
Medicines Class 
     NSAIDs 

 
 

2 (1%) 

 
 

2 (1%) 

 
 

0 (0%) 

 
 

2.02 

 
 

0.155 

     Antiplatelets 84 (42%) 44 (44%) 40 (40%) 0.328 0.567 

Anti-epileptics 29 (14.5%) 16 (16%) 13 (13%) 0.363 0.547 

Hypoglycaemics 18 (9%) 11 (11%) 7 (7%) 0.977 0.323 

Diuretics 83 (41.5%) 49 (49%) 34 (34%) 4.634 <0.05 

Inhaled 
corticosteroids 

 
50 (25%) 

 
30 (30%) 

 
20 (20%) 

 
2.667 

 
0.102 

Cardiac 
glycosides 

26 (13%) 14 (14%) 12 (12%) 0.177 0.674 

Beta-blockers 81 (40.5%) 44 (44%) 37 (37%) 1.017 0.313 

Anti-coagulants 57 (28.5%) 31 (31%) 26 (26%) 0.613 0.434 

Number of high 
risk medicines 
class 
     Mean (SD) 

 
 

2.15 (1.45) 

 
 

2.41 
(1.46) 

 
 

1.89 
(1.39) 

 
 

2.574  

 
 

<0.05 

Presence of PIM? 
     Yes 
     No 

 
66 (33%) 

134 (67%) 

 
40 (40%) 
60 (60%) 

 
26 (26%) 
74 (74%) 

 
 

4.432 

 
 

<0.05 

Number of PIMs 
Mean (SD) 

 
0.4 (0.64) 

 
0.5 (0.70) 

 
0.3 (0.56) 

 
-2.225 

 
<0.05 
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Several medication-related risk factors were more prevalent in the RHAs 

group (Group A):  

1. number of comorbidities,  

2. non-supportive discharge,  

3. number of medication at discharge,  

4. hyper-polypharmacy (≥ 10 medications),  

5. number of ‘when required’ medication,  

6. prescribed a diuretic, and  

7. Prescribed a potentially inappropriate medication (PIM).  

The proportion of participants with: polypharmacy (≥5 medications), 

undergoing medication changes, or prescribed a high risk medicine, were 

similar in both groups.   

Overall, the majority of the patients (93.5%) included in the sample were 

taking at least 5 medications. There were no statistically significant 

differences between the two groups and the existence of polypharmacy (96% 

in Group A vs 91% in Group B; x2=2.057; p=0.152). There were more 

patients in the frequent admission group (Group A) who had hyper-

polypharmacy than the ones in the control group (73% vs 52%). This 

difference was found to be statistically significant with a x2 of 9.4 (p<0.005).  

Overall, almost 86% of patients in the sample were prescribed at least one 

high risk medicine (HRM). There was no significant difference between 

Group A and Group B in the proportion of patients being prescribed a HRM 

(0.89 vs 0.82; p=0.160). However, when the type of prescribed high-risk 

medicines was analysed, a statistically significant difference was found in 
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patients prescribed diuretics. There were more patients with a diuretic 

prescription in Group A compared to Group B (49% vs 34%; p<0.05). When 

the number of HRM classes taken by each individual patient was calculated, 

it was found that the mean number of HRM patients was taking in Group A 

vs B was 2.41 vs 1.89 with a statistical significant difference between the 

groups (t =2.574 ; p< 0.05). 

40 out of 100 patients in Group A were found to be prescribed at least one 

PIM whilst 26 patients in Group B were prescribed at least one PIM. There 

was a statistically significant difference between Group A and B (χ2=4.432; 

p<0.05).  

The next step of the analysis was to carry out logistic regression in order to 

describe the relationship between risks and repeated hospital admissions. 

This will be outlined in the next section. 

 

4.4 Logistic regression 

Logistic regression analysis allows the prediction of values on a dependent 

variable from information available about other (independent) variables. The 

aim of this analysis using a logistic regression model is to find the best fitting 

and most parsimonious, clinically interpretable model to describe the 

relationship between the outcome (frequent admission) and a set of 

independent variables. Logistic regression is used when the outcome 

variable is binary, and the input variables are either binary or continuous. For 

this study, we are interested in whether patients fell into the frequent 

admission group (Group A), or non-frequent admission group (Group B), 
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depending upon the independent variables they have. The dependent 

variable, therefore, is whether the patient is a frequent admitter or not 

(frequent admitter is indicated by the value 1).  

The assumptions made in the logistic regression were:  

 the relationship between the dependent and independent variables is not 

necessarily linear  

 the dependent variable must be dichotomous (2 categories) 

 the independent variables need not be interval, nor normally distributed, 

nor linearly related, nor of equal variance within each group 

 the categories (groups) must be mutually exclusive and exhaustive; a 

case can only be in one group and every case must be a member of one 

of the groups 

 

4.4.1 Choosing model variables 

The first step of purposeful selection of variables into a multivariate model 

was to fit a single variable logistic regression model for each covariate. The 

results of the analysis are shown in Table 18. The results are listed in 

descending order by strength of association (as indicated by the p-value). 
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Table 18 Results of univariate logistic regression (n=200); listed in descending order 
of strength of association by p-value (strongest association at the top). 

Variable Odds ratio 

(Exp (B)) 

95% CI p-value 

Number of comorbidities 1.50 1.29 – 1.74 0.000 

Hyper-polypharmacy 

≥10 medications 

2.50 

 

1.38 – 4.51 

 

0.002 

 

Discharge to home 2.63 1.35 – 5.11 0.004 

Number of high risk drugs 1.29 1.06 – 1.58 0.012 

 

Prescribed Diuretics 1.87 1.06 – 3.30 0.032 

Presence of PIM 1.89 1.04 – 3.46 0.036 

Deprivation index 

Most deprived 

 

1.88 

 

1.04 - 3.41 

 

0.038 

Number of PRN medication* 1.20 1.002 – 1.45 0.047 

Length of stay (days) 0.98 0.95 – 1.00 0.068 

Prescribed inhaled 

corticosteroids 

1.71 0.90 – 3.29 0.104 

Presence of High risk drugs 1.78 0.79 – 3.98 0.163 

Gender (female) 1.49 0.83 – 2.68 0.182 

Living with spouse 0.77 0.43 - 1.38 0.377 

Use of compliance aid 1.16 0.63 – 2.17 0.635 

Age on admission 0.99 0.94 – 1.04 0.690 

*PRN: ‘when required’; PIM: potentially inappropriate medicines as defined by modified 

Beers Criteria. 

 

Single variable logistic regression revealed five medication-related risk 

factors that were associated with statistically significant increased odds of 

RHAs:  

• Hyper-polypharmacy (≥ 10 medications), increased the odds of 

RHAs by 2.5 times (95% CI 1.38 – 4.51; p=0.002);  

• Prescription of PIMs in accordance with Beers Criteria [250] (OR 

1.89; 95% CI 1.04 – 3.46; p=0.036); 
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• Number of ‘when required’ medication (OR 1.20; 95% CI 1.00 – 

1.45; p=0.047); 

• Number of HRMs (OR 1.29; 95% CI 1.06-1.58; p=0.012); and 

• Prescribed a diuretic (OR 1.87; 95% CI 1.06 – 3.30; p=0.032). 

Whilst the prescription of a HRM (of any drug group) was not associated with 

high repeated hospital admission, a cumulative effect of prescribing HRM did 

exist with a 29% increase chance of high RHA with every HRM prescribed. 

The mean number of high risk medicine which a patient takes in this study 

was 2.15 (SD 1.45). In addition, diuretic prescription in particular was 

associated with high RHAs (OR 1.87; 95% CI 1.06 – 3.30). The most 

common PIMs used by patients within this study were amitriptyline (5.5%), 

solifenacin (5.5%), doxazosin (4%) and tamsulosin (4.5%). 

 

4.4.2 Collinearity testing 

The next step was to detect multicollinearity by producing a collinearity 

matrix (see Table 19). Multicollinearity can be an issue for logistic regression 

models as multicollinearity among the predictors can lead to biased 

estimates and inflated standard errors. A Pearson’s correlation r=0.8 or more 

indicates high correlation which can be problematic [323].  

Using the cut-off of 0.8 to detect high collinearity, there was a high 

correlation between presence of PIM and number of PIMs (highlighted in red 

below in Table 19). Another SPSS collinearity diagnostics output, the 

variance inflation factor (VIF) was examined. The VIF indicates whether the 

predictor has a strong relationship with other predictor(s). Myers and Myers 
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[324] suggested that a VIF of 10 is a cause for concern when considering 

collinearity. The VIF of neither presence of PIM or number of PIMs exceeded 

10. However, as a precaution, only one of these variables was included into 

the logistic regression model.  
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Table 19 Result of multicollinearity testing of all the variables 

Correlations 

 Sex 

LOS 
(days

) 
polypharmac
y (≥5 meds) 

polypharmac
y (≥10 meds) 

number 
of meds 

at 
discharg

e 

numbe
r of 

PRN 
drugs 

High 
risk 

drugs
? 

NSAIDs
? 

diuretics
? 

inhaled 
corticosteroids

? 

numbe
r of 
high 
risk 

meds 

potentially 
inappropriat
e medicine 

numbe
r of 

PIMs 

was 
patient 

discharge
d to a 
RH? 

number of 
comorbiditie

s 

Sex Pearson 
Correlatio
n 

1 -.033 -.022 -.003 -.067 -.109 -.089 -.073 .029 -.225
**
 .012 .005 .039 .001 .045 

Sig. (2-
tailed)  .642 .757 .970 .343 .124 .208 .305 .682 .001 .866 .942 .579 .984 .527 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

LOS (days) Pearson 
Correlatio
n 

-.033 1 .071 .047 .017 .100 .049 .001 -.061 .090 .017 -.005 -.044 .217
**
 -.020 

Sig. (2-
tailed) 

.642 
 

.317 .513 .815 .159 .495 .988 .391 .207 .810 .946 .540 .002 .784 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

polypharmacy 
(≥5 meds) 

Pearson 
Correlatio
n 

-.022 .071 1 .340
**
 .488

**
 .201

**
 .525

**
 .026 .222

**
 .152

*
 .350

**
 .142

*
 .133 -.029 .267

**
 

Sig. (2-
tailed) 

.757 .317  .000 .000 .004 .000 .710 .002 .031 .000 .045 .060 .687 .000 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

polypharmacy 
(≥10 meds) 

Pearson 
Correlatio
n 

-.003 .047 .340
**
 1 .754

**
 .365

**
 .385

**
 -.130 .296

**
 .304

**
 .466

**
 .236

**
 .210

**
 -.130 .343

**
 

Sig. (2-
tailed) 

.970 .513 .000 
 

.000 .000 .000 .067 .000 .000 .000 .001 .003 .068 .000 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

number of 
meds at 
discharge 

Pearson 
Correlatio
n 

-.067 .017 .488
**
 .754

**
 1 .443

**
 .464

**
 -.066 .396

**
 .352

**
 .604

**
 .346

**
 .303

**
 -.210

**
 .480

**
 

Sig. (2-
tailed) 

.343 .815 .000 .000  .000 .000 .350 .000 .000 .000 .000 .000 .003 .000 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

number of 
PRN drugs 

Pearson 
Correlatio
n 

-.109 .100 .201
**
 .365

**
 .443

**
 1 .059 -.079 .091 .246

**
 .131 -.001 -.057 -.106 .132 

Sig. (2-
tailed) 

.124 .159 .004 .000 .000 
 

.404 .265 .200 .000 .065 .987 .420 .134 .063 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

High risk 
drugs? 

Pearson 
Correlatio
n 

-.089 .049 .525
**
 .385

**
 .464

**
 .059 1 .041 .347

**
 .238

**
 .613

**
 .138 .102 -.112 .293

**
 

Sig. (2-
tailed) 

.208 .495 .000 .000 .000 .404  .561 .000 .001 .000 .051 .151 .114 .000 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 
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NSAIDs? Pearson 
Correlatio
n 

-.073 .001 .026 -.130 -.066 -.079 .041 1 .017 -.058 .059 .036 .016 -.060 -.100 

Sig. (2-
tailed) 

.305 .988 .710 .067 .350 .265 .561  .807 .414 .406 .609 .825 .402 .158 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

diuretics? Pearson 
Correlatio
n 

.029 -.061 .222
**
 .296

**
 .396

**
 .091 .347

**
 .017 1 .076 .636

**
 .164

*
 .187

**
 -.245

**
 .217

**
 

Sig. (2-
tailed) 

.682 .391 .002 .000 .000 .200 .000 .807 
 

.284 .000 .020 .008 .000 .002 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

inhaled 
corticosteroids
? 

Pearson 
Correlatio
n 

-
.225

*

*
 

.090 .152
*
 .304

**
 .352

**
 .246

**
 .238

**
 -.058 .076 1 .332

**
 .184

**
 .126 -.079 .167

*
 

Sig. (2-
tailed) 

.001 .207 .031 .000 .000 .000 .001 .414 .284  .000 .009 .075 .266 .018 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

number of high 
risk meds 

Pearson 
Correlatio
n 

.012 .017 .350
**
 .466

**
 .604

**
 .131 .613

**
 .059 .636

**
 .332

**
 1 .185

**
 .146

*
 -.204

**
 .377

**
 

Sig. (2-
tailed) 

.866 .810 .000 .000 .000 .065 .000 .406 .000 .000 
 

.009 .039 .004 .000 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

potentially 
inappropriate 
medicine 

Pearson 
Correlatio
n 

.005 -.005 .142
*
 .236

**
 .346

**
 -.001 .138 .036 .164

*
 .184

**
 .185

**
 1 .890

**
 -.149

*
 .071 

Sig. (2-
tailed) 

.942 .946 .045 .001 .000 .987 .051 .609 .020 .009 .009  .000 .035 .321 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

number of 
PIMs 

Pearson 
Correlatio
n 

.039 -.044 .133 .210
**
 .303

**
 -.057 .102 .016 .187

**
 .126 .146

*
 .890

**
 1 -.139

*
 .033 

Sig. (2-
tailed) 

.579 .540 .060 .003 .000 .420 .151 .825 .008 .075 .039 .000 
 

.050 .647 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

was patient 
discharged to a 
RH? 

Pearson 
Correlatio
n 

.001 .217
**
 -.029 -.130 -.210

**
 -.106 -.112 -.060 -.245

**
 -.079 -.204

**
 -.149

*
 -.139

*
 1 -.091 

Sig. (2-
tailed) 

.984 .002 .687 .068 .003 .134 .114 .402 .000 .266 .004 .035 .050  .201 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

number of 
comorbidities 

Pearson 
Correlatio
n 

.045 -.020 .267
**
 .343

**
 .480

**
 .132 .293

**
 -.100 .217

**
 .167

*
 .377

**
 .071 .033 -.091 1 

Sig. (2-
tailed) 

.527 .784 .000 .000 .000 .063 .000 .158 .002 .018 .000 .321 .647 .201 
 

N 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
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4.4.3 Multivariate logistic regression model 

The general principle of parsimony implies that simpler models are more 

plausible descriptions of reality compared to complex models [325]. The 

common approach to this is minimisation of variables to yield the most 

parsimonious model that describes the data, which is numerically stable and 

generalizable [326].  

Hosmer et al [116] outlined that a strategy is needed to select variables that 

result in the “best” model within the scientific context of the problem. To do 

this, Hosmer et al [116] suggests that a plan is needed to select the variables 

for the model, and the adequacy of the model must be assessed for its 

overall performance.  

The rationale for a parsimonious model was to minimise the number of 

variables included in the resultant model as the more variables included, the 

greater the estimated standard errors become, making the model to become 

more reliant on observed data [116]. Epidemiologic methodologists suggest 

that including all clinically and intuitively relevant variables in the model, 

regardless of their statistical significance would provide more control of 

confounders within the dataset [327]. One of the major disadvantages of this 

approach is the production of an “overfit” model, which produces numerically 

unstable estimates (characterised by very large estimated coefficients and/or 

standard errors) [116, 328].  

For the construction of the model for this research, the univariate variables 

with an F-statistic which are significant at the level of p<0.05, were included 

in the multivariate model. Univariate variable was included in the model by 
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strength of association defined by p-value and application of the logistic 

model rule of thumb of a minimum of 10 events per predictor variable (EPV) 

[322]. Only variables available at the point of admission were included so as 

to enhance the clinical utility of any subsequent risk prediction tools 

developed. The resulting multivariate logistic regression model is presented 

in Table 20. 

Table 20 Multivariate logistic regression model (n=200) 

Variable Odds ratio  95% CI p-value 

Number of comorbidities  1.51 1.27 – 1.79 0.000 

Discharged to home 2.24 1.01 – 4.90 0.045 

Living in the most deprived 
area(s) 

1.84 0.92 – 3.70 0.087 

Prescribed potentially 

inappropriate medicine(s) 

1.80 0.88 – 3.68 0.110 

Female 1.63 0.82 – 3.25 0.163 

Number of PRN drugs 1.13 0.90 – 1.42 0.309 

Number of high risk drugs 0.87 0.63 – 1.20 0.396 

Prescribed diuretic(s) 1.42 0.61 – 3.30 0.411 

Hyper-polypharmacy (≥10 

meds) 

1.06 0.47 – 2.39 0.894 

Age on admission 0.99 0.94 – 1.06 0.922 

 

After controlling for age, sex, deprivation index, discharge destination and 

comorbidities, none of the medication-related variables significantly predicted 

RHAs. The multivariable logistic regression model indicated that number of 

comorbidities and being discharged to home (without support) were 

significant predictors of RHAs. There was a greater than 50% increased 

odds  of RHAs with the presence of each comorbid condition (95% CI 1.27 – 

1.79), and a more than 2-fold increased odds of RHAs  when patients were 

discharged directly home with no additional care facilities (95% CI 1.02 - 
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4.90). Whilst being prescribed a PIM potentially increased the odds of RHAs 

by nearly 80%, this increase was not statistically significant (OR 1.80; 95% 

CI 0.88- 3.68; p=0.110). This regression model had a chi-square of 52.48 

(DF=10) (p<0.001), with model predictors “explaining” 30.8% of the variability 

of frequency of RHAs (Nagelkerke pseudo-R2 = 0.308). The Hosmer-

Lemeshow suggested good model fitting (chi square 7.07, df=8, p=0.528). 

The Receiver Operating Characteristics (ROC) Curve for the model had an 

AUC of 0.781.  

 

4.5 Discussion 

Comorbid diseases and non-supported discharge were significant predictors 

of repeated hospital admissions. Comorbidities was found to be associated 

with hospital readmissions in previous studies.[114, 329] The Charlson 

comorbidity index (CCI) is a commonly used measure of comorbidity in such 

studies, but involves a cumulative weighted scoring system to predict 10-

year mortality risk. CCI was not used within this study as the aim was to use 

measures easily obtained whilst providing care by the bedside, i.e. simple 

cumulative number of comorbidities. The number of comorbid conditions may 

be an indication of a number of issues in this cohort of patients. The 

existence of multiple comorbid conditions (i.e. multimorbidity) can have an 

impact on disease management burden, increased levels of care complexity, 

and increased risk of experiencing fragmented care[330, 331]. In addition, 

multimorbidity was found to be associated with decline in functional status 

and subsequent frailty[332]. With this in mind, while presence of comorbid 
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conditions may be a significant predictor of RHAs, perhaps it is also an 

indicator of wider issues such as complexity, instability of disease 

management, fragmented care, and disease burden.   

In previous studies, appropriate discharge support was shown to reduce 

RHAs [333, 334]. The intervention components included in these studies 

vary, making it difficult to assess the effectiveness of individual components. 

For example, is it post-discharge follow-up at home, or is it having re-

ablement services[335] in place that makes a difference? It is also possible 

that those selected for supported discharge have been identified by extreme 

events and exacerbations, which might return to normal without active 

intervention. The odds ratio from the multivariable logistic regression model 

found that being discharged home with no support increases the risk of 

frequent admission by more than two-fold (odds ratio 2.24; p<0.05). This 

suggests that there may be advantages in ensuring older people living with 

frailty are not discharged to their own home alone, if they are not well enough 

to be discharged home, or have many medication burdens. The effect of 

supported discharge on frequent admission was in agreement with a 

previously published study by Phillips et al [336], which found that supported 

discharge reduced readmissions in older patients. However, a recent study 

carried out in the UK, of patients admitted to hospital with acute exacerbation 

of COPD [337] found supported discharge to have no improvement on 

readmission rates. None of the above studies, including the one presented in 

this thesis examined whether patients were living at home alone, or have a 

support network at home. There is evidence which suggests that living alone 

and having limited education attainment may be associated with 
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readmissions [338, 339]. This warrants further exploration, as complex 

medication regimens requires a certain level of health literacy to comprehend 

and cope with [340]. Additionally, if the patient lives alone, and lacks a social 

support network, this can contribute to difficulty coping with complex 

medicine regimens at discharge or during transition of care [341].  

Medicines-related risks were not found to be strongly associated with future 

RHAs in the multivariable logistic regression. This study adds to the existing 

literature of medicines-related risks associated with readmission as outlined 

in Chapter 2.  Polypharmacy [135, 142, 145], PIM [133], and high risk 

medicines [136, 137], were found from the systematic review presented in 

Chapter 2 to be associated with hospital readmissions. This study is 

pertinent to the UK and NHS setting, where little literature on this topic has 

been published. As described in Chapter 2, previous studies did not account 

for number of comorbidities, supported discharge and deprivation index in 

their multivariate logistic regressions. This study was the first study of its kind 

(to the knowledge of the researcher), to examine multiple medication-related 

risk factors and their association with RHAs in a given timeframe in the NHS 

setting.  

The number of comorbidities in this context may be driving repeated hospital 

admissions due to their complexity, instability, and management burden. 

Medicines-related factors were significant only at univariate analysis, which 

begs the question about the role of medicines in this cohort of patients with 

multimorbidity – are medicines beneficial, neutral or harmful? It is likely that 

hyper-polypharmacy adds to the complexity and burden of management; 

‘when required’ medicines add to the instability of medicines regimen; PIM 
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and high risk medicines add to all of the above. As the number of 

comorbidities in an individual is non-modifiable, one could argue that more 

support could be given at discharge to individuals with multimorbidity or their 

medicines regimen simplified to reduce RHA risks. The role of deprescribing 

and medication review in frail elderly patients should be further explored. 

Emerging evidence endorses the safety and positive outcomes of 

simultaneous discontinuation of multiple medications in older people[342, 

343]. Importantly, previous studies have shown that older people have the 

desire to reduce tablet burden, particularly if they take a large number of 

medications, or if they are experiencing side effects [344]. In addition, closer 

monitoring of adverse effects of diuretics and other high risk medicines is 

important to ensure safe use of these medicines. Lastly, enhancing the label 

instructions and patient education on the use of PRN medicines may help to 

reduce RHAs. 

The use of modified Beers’ Criteria to assess PIM in this study, may have 

under-detected PIM use, compared to using STOPP criteria for European 

population [345]. This may have led to a lesser effect of PIM. However, the 

prevalence of PIM use in this study was 33% overall, which was consistent 

with the level of PIM use across primary care in the UK in 2003, as identified 

by De Wilde et al [346]. In addition, as the frailty of patients was not 

assessed in this study, the effect of medicines in two groups of older people 

with at least one episode of hospitalisation may not have been as profound 

as that of frail against robust patients. For example, one study which 

compared frail patients against robust patients found that frail patients had a 
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significantly higher FRID (fall-risk-increasing drugs), total number of 

medicines and drug-drug interactions [58].  

 

4.6 Strengths and Limitations 

The strengths and limitations of using a case control method were largely 

discussed in Section 3.4.10 of this thesis. Whilst one of the strengths of this 

study was the examination of repeated hospital admission over a calendar 

year, the use of calendar year also means that some patients with an 

admission which occurred later in the year and subsequent admission 

outside of the calendar year can be misclassified as having low rate of 

hospital admissions.  

A limitation of this study is the calculation of sample size needed based on 

an estimation of percentage of patients (cases and controls) who were taking 

10 or more medications. Due to the lack of previous studies available, the 

sample size calculation could only be based on estimated values. The large 

confidence intervals for some of the results may suggest that the sample size 

of 200 patients may be too small to produce a meaningful result.  

Another limitation involved some of the measures used within this study, for 

example, the use of the Beers’ Criteria to assess potentially inappropriate 

medicine may under-estimate the actual number of inappropriate medicines 

due to the non-availability of medicines incorporated within the Beers’ criteria 

in the UK. In addition, as discussed previously, the data collection technique 

is reliant on the accuracy of the discharge summaries available.  
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4.7 Research Recommendations 

A number of research recommendations have arisen from this study. There 

have been some indications that medicines-related risk factors may have 

some effect on repeated hospital admissions in older people. Future 

research should be carried out on larger sample of population, and carried 

out in a prospective cohort method to allow greater predictive power.   

Number of comorbidities and supported discharge were significant at 

predicting repeated hospital admissions. As outlined above, number of 

comorbidities may be a proxy for increased complexity and instability in 

disease management of a patient living with frailty. There may be scope to 

define the number of comorbid conditions needed to warrant supported 

discharge. No studies to date have examined the interaction between four 

key elements: the components required for self-management of medicines, 

the support network, disease burden and health literacy. As outlined in 

Figure 25 below, it is envisaged that the conceptual relationship between 

these elements can be a fine balance in the role of medication: whether 

being a relief, or a burden. 
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Figure 25 Conceptual relationships between key elements of medicines management 
in frail elderly patients to reduce readmission 

 

Future research should explore whether interventions designed to reduce 

number of medicines and enhance safety of prescriptions e.g. deprescribing 

and increased monitoring; alongside increased patient education of 

management of PRN medicines could have a role in reducing repeated 

hospital admissions in the elderly. 

There is also a lack of published studies which examine the relationship 

between ‘capacity’ and ‘capability’ in managing medicines post-discharge. 

This is especially so with the effect of PRN medicines, with more complex 

dosing instructions, and medicines errors.  

The physiology of an older patient living with frailty differs from one who is 

deemed as robust. It is still unclear what the effects of medicines and the 

cumulative effects of medicines are in these patients. Future studies should 

Relief Burden 



 
 

199 
 

explore how deprescribing can be achieved in a safe and effective way in 

these patients, and what the outcomes of deprescribing are.  

 

4.8 Summary of Chapter 4 

This chapter has explored whether medicines-related risks are associated 

with repeated hospital admissions in frail elderly patients. It has produced 

some preliminary findings of the significance of comorbidities and discharge 

support in repeated hospital admissions. The next Chapter will explore the 

types of pharmacists’ interventions deemed important in reducing 

readmissions in the frail elderly through a consensus-building method. 
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Chapter 5 – Results of Delphi Consensus Study – Prioritising 
Pharmacists’ Interventions to reduce readmissions for frail 

elderly patients 
 

5.1 Introduction 

The findings of the study presented in Chapter 4 provided further 

understanding of what can contribute to a higher likelihood of readmissions 

in this group of vulnerable patient group. The question that followed was 

“what can be done to help reduce readmissions?”. The review of literature, 

for which results were presented in Chapter 2 of this thesis, showed that 

several pharmacists’ interventions have been tested and found to be 

effective at reducing readmissions in older people. However, there was a 

lack of studies conducted within the context and setting of the NHS; and 

specifically with a frail elderly population. Additionally, there was a need to 

understand and consider the consensus views of clinicians, patients and 

their family members of the interventions that would be considered 

acceptable as well as effective and feasible in the current NHS context. 

There was also a need to understand what current frontline clinicians’ views 

are of possible interventions (not previously trialled or published) which could 

reduce readmissions.  

A Delphi consensus study described in Chapter 3 aimed to engage expert 

panellists to identify and prioritise evidence-based pharmaceutical 

interventions which would help in reducing the risks of hospital readmission. 

This chapter presents the findings of this study. 
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5.2 Modification to the Research Plan 

The conduct of this study did not adhere fully to the research plan as the 

recruitment of patient participants did not go as smoothly as anticipated. 

Firstly, the screening on the acute frailty ward for patients who fitted the 

inclusion and exclusion criteria did not result in many patients being 

identified. A large proportion of the patients who were on the ward were 

admitted for symptoms such as delirium and confusion, which may be acute 

or ongoing, making their capacity to participate in the research difficult to 

judge. These patients were therefore not approached to obtain consent to 

participate. Secondly, of the patients who were screened and identified as 

suitable for recruitment, many did not want to participate if it was an ongoing 

study involving a commitment to three rounds of questionnaires post-hospital 

discharge. This made consent and recruitment difficult. Some of the reasons 

given for not wishing to participate were that they had reservations about 

their availability post-discharge, their anxiety of being unwell post-discharge, 

and the number of “rounds” required. In view of the lack of suitable and 

willing patient participants, the study was modified to include patients only in 

the first round of Delphi. This would remove a barrier to recruitment but 

crucially ensure that patients would still be able to provide their views on the 

service, and suggest any additional interventions they thought would be 

helpful.  

Upon administrating the survey with the first patient recruited it was found 

that the descriptions of the complex interventions were difficult for the patient 

to understand. In addition, the patient became fatigued due to the length of 
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time it took to complete the survey which captured their views about the 

acceptability, effectiveness and feasibility of each intervention. Whilst the 

patient had a view on the effectiveness and feasibility of an intervention, they 

did find these questions challenging. Upon discussion with the supervision 

team, it was agreed that the unique contribution the patients could make was 

in providing their views about the acceptability of the interventions. However, 

they should not be expected to answer questions about effectiveness and 

feasibility. As a result of experience gained in the initial interview, the 

questionnaire was modified to include a diagrammatic representation of the 

intervention to aid understanding, and reducing the aspects to be rated by 

patient participants to one: on patient acceptability only (see Appendix M for 

an example of this). This modification helped the ease of completion of the 

questionnaires, as well as reducing any unnecessary strain in relation to 

completing the questionnaires. Whilst this modification meant that patients 

did not rate all three aspects of ‘clinical effectiveness’, ‘feasibility’ and ‘patient 

acceptability’ and did not complete all three rounds of the Delphi 

questionnaires; it was a compromise to ensure that this difficult to reach 

group of patients was able to contribute their views .  

 

5.3 Results  

A total of 33 expert clinicians were initially identified and received email 

invitations. The distribution of “experts” invited is presented in Table 21. 

Expert panellists were from across secondary, intermediate and primary care 

and consisted of doctors, a nurse and pharmacists. 26 expert clinicians 
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consented to participate in the Delphi study. In addition, there were 5 patient 

participants who gave their consent to participate in the study.  

 

Table 21 Expert panellists approached and proportion consented and returned survey 

Professional 

type and 

sectors 

working in 

Experts 

invited to 

participate 

Experts 

who 

provided 

consent 

Experts 

who 

completed 

and 

returned 

Round 1 

survey 

Experts 

who 

completed 

Round 2 

survey 

Experts 

who 

completed 

Round 3 

survey 

Hospital 

Doctors 

 

3 3 3 3 3 

Primary Care 

Doctors 

(GPs) 

 

4 2 1 1 1 

Primary Care 

Nurse 

 

1 1 1 1 0 

Hospital 

Pharmacists 

 

16 13 10 10 8 

Pharmacists 

(Intermediate 

Care) 

 

3 3 3 2 2 

Pharmacists 

(Primary 

Care) 

 

5 4 4 2 2 

Patients 

 

N/A 5 5 0 0 

Total 

 

32 31 27 19 16 
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Of the 26 expert clinicians who gave their consent to participate, 22 (85%) 

completed and returned the round 1 survey within the specified time (refer to 

Table 21 above).  Of these 22 participants, 5 were male (22.7%) and 17 

were female (77.3%). The age distribution for the clinician participants is 

presented below (Figure 26). 

Of the 5 expert patient participants, 2 were male, and 3 were female; all were 

aged 75 and over and had at least 2 admissions in the previous 12 months.  

 

Figure 26 : Age distribution of Clinician Participants 

 

5.3.1 Round 1 Responses 

Round 1 included 19 evidence-based interventions, of which the expert 

panellists agreed that 16 were acceptable and effective at reducing 

readmissions. The level of consensus achieved for each intervention is 

outlined below in Table 22. As patient participants completed only the first 
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round of Delphi on the acceptability of interventions, it was important to 

ensure that their ratings were examined separately. The rating and feedback 

from patient participants were aggregated and presented in Table 22 and 

shaded in green. Participants were given the option to provide any 

comments for the interventions listed: for example, to justify or explain why 

the interventions were rated in a certain way. The comments provided by the 

participants for each intervention were analysed and the main themes 

presented in Table 22. 
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Table 22 Results and comments from Round 1 questionnaire 

Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

1. A care coordinator who 
helps patients transition 
smoothly between care 
settings.   

82% 81% 18% High 

>70% of 
participants 
think this is 
a clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 

 Concerns about the training of the care 
coordinator 

 The care coordinator must know the 
patient, and take overall accountability 
for the patient and their needs. 

 This approach improves access to 
information and reduces errors at 
transitions- significant clinical benefit.  

 This would add another layer into the 
communication process which may 
further complicate things.  However, 
could be useful if patient has no existing 
care network. 

 80% 

20% 
rated 1  

 High  If coordinator can contact the practice is 
it is difficult to get through to surgery 
sometimes. 

 It is good to involve family members 

 My next-of-kin works in the system so 
knows how to coordinate my care. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

2. Hospital pharmacist gives 
written information about 
medication to patients at 
discharge. 

86% 85% 77% High 

>70% of 
participants 
think this is 
a clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 These are basic information to help 
patients understand medicines but 
unlikely to reduce readmissions. 

 This is currently in the form of a TTO 
letter (discharge summary).  

 Concerns about patients’ literacy and 
health literacy levels and language 
issues.  

 Need to be tailored to patients or their 
family members – larger font size, void of 
jargon, why they are on medication, what 
monitoring to expect upon discharge.. 

 The lack of clear information regarding 
indications of medications in clinical 
notes may limit the feasibility of this 
intervention. 
 

 80% 

20% 
rated 3 

   I like having written information 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

3. The hospital pharmacist 
telephones the patient 5-7 
days after discharge, to 
review medication use 
and check for any 
medication side effects.  

 

45% 50% 20% Low 

≤50% of 
participants 
think this is 
a clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y 

 This would not be suitable for patients 
who have hearing and cognitive 
impairment. 

 Not all patients would like to be 
contacted after discharge. 

 The resources required for this 
(personnel, financial) would not make 
this feasible. 

 An action plan would be required to 
ensure prescribers are contacted if side 
effects were detected. 

 Hospital pharmacist may not be the best 
type of pharmacist to do this (what about 
practice pharmacist?) 

 Contact with the patient very soon after 
hospital discharge is a good idea. 
 

 80% 

20% 
rated 3 

   It would be good if they can leave a 
message. 

 I know what is happening with my 
medicines, it is a case of checking. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

4. The hospital pharmacist 
arranges two follow-up 
home visits to patient (2 
and 8 weeks after 
discharge). 

80% 70% 20% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 8 weeks may be too late. 

 This would reduce cost in the long run, 
by reducing waste and aiding 
concordance. 

 2 home visits would be difficult to 
coordinate for this group of patients with 
the high readmission rate.  

 Would be beneficial if pharmacist is a 
prescriber, as it would reduce GP 
workload and extra pressure on 
appointments. 

 Patients may not want to be contacted 
after discharge. 

 A primary-care pharmacist or a 
community pharmacist would be better 
placed.  

 Concerns about the cost and intensity of 
resources needed to deliver this 
intervention. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

 100%    Good idea as I am housebound. 

 Usual chemist to visit at home would be 
useful. 

 Distance from hospital would make it 
difficult for hospital pharmacist. 

 Face-to-face is better than telephone. 

5. Provision of an accurate 
and timely discharge 
summary from hospital to 
the GP. 

90% 95% 80% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 This should include reasons for 
medication changes.  

 Unable to review all patients at ward 
level all of the time therefore 
inaccuracies can occur if processed in 
the dispensary and by out-of-hours 
medical/pharmacy teams.  

 Concerns about the timeliness, and 
accuracy of discharge summaries.  

 Concerns about the implementation of 
follow-up actions in primary care. 

 NPI    
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

6. Provision of medicines-
related information (in 
verbal or written form) to 
the patient or their 
representative by the 
hospital pharmacist. 

90% 96% 70% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 Green compliance cards for patients at 
risk of readmission could be an “opt-out” 
service.  

 The green compliance cards issued by 
the hospital used to have the indication 
for medication. This should be reinstated 
as it is helpful for both patients and 
carers.  

 Concerns about language and literacy 
levels.  

 Concerns about the patient’s ability to 
retain the information. In some cases, 
may be more appropriate to complete in 
the presence of family members/friends.  

 Can this be done by a pharmacy 
technician?  

 This ensures that patient and their carer 
is aware of their medicines and would 
help to avoid issues after discharge. 
 

 80% 

20% 

   Written is better as it helps me to 
remember. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

rated 3 

7. Medicines reconciliation 
by hospital pharmacist on 
admission to hospital 

91% 93% 82% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 Medicines reconciliation needs to be 
done by more clinicians unless there is 
24/7 pharmacy coverage. 

 By itself it is unlikely to reduce 
readmissions. 

 Can this be done by a pharmacy 
technician? 

 This is currently standard practice; 
however, this is not carried out on 
evenings and weekends. 
 

 80% 

20% 
rated 1 

   I am not sure what that is. 

 I am not sure the pharmacist has done 
that yet for this admission 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

8. Medicines reconciliation 
by hospital pharmacist at 
discharge from hospital 

95% 89% 77% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 Absence of this has previously led to 
medication errors.  

 This is currently not achievable for all 
TTOs that are checked at dispensary 
level. 

 Can this be done by a pharmacy 
technician?  

 It is crucial that this is accurate as it is 
what the GP will be working off. 

 60% 

40% 
rated 1 
or 2 

 

   This would worry me. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

9. Daily medication review 
by hospital pharmacist 
during inpatient stay to 
identify any medication-
related problems; 
Followed by written 
recommendations to 
consultant. 

 

73% 82% 18% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 This cannot be done on all patients, but 
could benefit the sick/ unstable patients.  

 May present recommendations to the 
junior medical staff depending on the 
significance of the medicines related 
problems.  

 This seems time-consuming and should 
be done as part of the daily medical ward 
round. 

 Daily medication review may not be 
feasible or effective on patients with 
stable medication regime.  

 Can a review be instigated when a 
medication change is made?  
 

 No 
patient 
involve
ment 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

10. Medication review by 
hospital pharmacist upon 
hospital admission to 
identify any medication-
related problems; 
Followed by verbal 
communication with the 
consultant. 

 

91% 82% 71% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 This can be done by having a pharmacist 
on a ward round.  

 Verbal communication with a consultant 
is less likely to work. This should be 
done both in verbal and written form. 
Alternatively, could this be a junior 
medical staff?  

 What if the patient is admitted out-of-
hours?  

 Patients may be confused and in an 
acute illness and not able to fully engage 
with review. 

 No 
patient 
involve
ment 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

11. Education workshop 
focusing on high risk 
medications in the elderly 
delivered by hospital 
pharmacists to hospital 
doctors. 

82% 65% 50% Moderate 
(>50%)  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with >50% 
thought the 
intervention 
has high 
patient 
acceptabilit
y 

 This would need to be recurrent due to 
rotations of junior doctors. 

 This would need to be an experienced, 
enthusiastic clinical pharmacist to deliver 
the session.  

 Currently exist for insulin and antibiotics. 
Works well although evidence of impact 
is lacking. 

 Some specialist nurses should be 
included in the training as well. 

 Education sessions already exist for the 
medical students in care of the elderly.  
Potential to add to this. 

 This is a good idea if not already 
covered. 

 

 No 
patient 
involve
ment 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

12. The hospital prepares an 
online learning course to 
teach all prescribing 
doctors and health care 
professionals about 
medicines likely to cause 
side effects in elderly 
patients.   

60% 65% 68% Moderate 
(>50%) 

>50% of 
participants 
think this is 
a clinically 
effective 
intervention 
>50% of 
participants 
think this 
intervention 
has high 
patient 
acceptabilit
y 

 This would need to be made mandatory 
training to ensure engagement. There 
are many mandatory training already. 

 Pharmacists on ward rounds would offer 
greater holistic benefit and this could be 
done at the same time, offering better 
value. 

 The value of this would be inferior to a 
face-to-face educational workshop. 

 There are numerous national resources 
already available could these be used/ 
hosted and prompted on STH clinical 
system? (STOPP/START / 
STOPPfraility, ACB score etc.) 

 This would be useful if it is not covered 
elsewhere. 

 No 
patient 
involve
ment 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

13. An audit of prescribing of 
‘risky medicines’ for 
elderly patients in 
hospital (carried out by 
hospital pharmacists). 
The results are the fed 
back to individual 
clinicians to improve 
future practice. 

73% 68% 71% Moderately 
high 
(>50%)  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with >50% 
thought the 
intervention 
has high 
patient 
acceptabilit
y 

 Definition of “Risky medicines” is 
subjective. Would suggest carefully 
design audit with doctors. 

 Similar practice worked previously (e.g. 
in antibiotics) although feeding back of 
results is crucial. 

 Most of these prescriptions will have 
been consultant-led after risk-benefit 
assessment.  

 Individual results would be good for best 
practice and help with revalidation. 

 Individual clinicians may not appreciate 
being singled out.  

 Difficult to audit as the balance of risk vs 
benefits may differ from patient to 
patient. 

 No 
patient 
involve
ment 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

14. Combination intervention 
involving: patients 
receiving a copy of their 
discharge summary and a 
medicines reminder chart. 
Patients are asked to 
show both discharge 
summary and reminder 
chart to their community 
pharmacist or GP post-
discharge. 

 

82% 77% 59% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 This would be feasible with electronic 
TTO. Having to produce a separate 
document would limit the feasibility of 
this.  

 Unlikely to work in practice, patients 
won’t bring cards and GPs don’t have 
enough time to look at them. 

 Summary sheets for patients/ carers will 
need to be more straightforward in their 
explanations than for GP’s. Also many 
long term conditions are managed in 
primary care by nurses now, not just GP.  

 This may not be appropriate for all 
patients. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

 75%  

25% 
rated 3 

1 
patient 
could 
not 
continu
e 

   This would be useful. 

 I remember my tablets so I don’t need 
this. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

15. Combination intervention 
involving: medicines 
reconciliation on 
admission, medication 
review during inpatient, 
patient education about 
their medication and 
communication of 
medication changes by 
the hospital pharmacist to 
patient’s GP. Hospital 
pharmacist carries out a 
telephone follow-up 2 
months after discharge 
with the patient. 

 

90% 80% 25% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 There is a need to have more patient 
contact initiated from pharmacists. There 
is also a need to ensure consistency of 
services delivered by all pharmacists in 
the team.  

 The step about hospital pharmacist 
discussing with GP seems the most 
contentious to me. Also the timing of the 
side effect call seems too late. 

 Sensible set of steps with pharmacist as 
medicines coordinator across patient/ 
primary/ secondary care 

 It may not be possible to discuss every 
discharge with a GP. Ensuring 
appropriate documentation on discharge 
letter is more appropriate  

 Following up a patient 2 months later 
may not be that easy as many are 
readmitted in that 2 month period.  

 Could this be handed over to a 
community pharmacist or practice 
pharmacist post-discharge? 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

 75%  

25% 
rated 3 

1 
patient 
could 
not 
continu
e 

   It would be very useful for someone to 
ring up to check up on me, and if I am 
getting my supply. 

16. Combination intervention 
involving medicines 
reconciliation on 
admission, medication 
review whilst inpatient 
and discussion of 
medicines-related 
problems with the multi-
disciplinary team during 
ward rounds. 

 

90% 84% 75% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 In itself is unlikely to reduce 
readmissions. 

 Good for first part of the patient journey 
but ignores the discharge bit. 

 Encourages multi-disciplinary discussion 
and involvement. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

 No 
patient 
involve
ment 

   

17. Combination intervention 
involving home visit by 
the pharmacist two-weeks 
after discharge to assess 
adherence and perform 
medicines education and 
check side effects. This 
visit is repeated 6-8 
weeks after discharge. 

67% 56% 30% Moderate 
(>50%) 

>50% of 
participants 
think this is 
a clinically 
effective 
intervention 
>50% of 
participants 
think this 
intervention 
has high 
patient 
acceptabilit
y 

 The idea sounds good but reliable 
handover from hospital pharmacists to 
either GP practice pharmacists OR 
community pharmacists could achieve 
this. 

 Self-medication assessment should be 
done on admission. 

 Good focus on the second part of 
journey but ignores admission bit. 

 This is not appropriate for all patients. 

 Would the second visit need to be done 
by a pharmacist? Community-based 
pharmacists seem better placed for this.   

 75%    
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

25% 
rated 1 

1 
patient 
did not 
continu
e 

18. Combination intervention 
involving hospital 
pharmacist carrying out 
medicines reconciliation, 
and patient education 
about their medicines. 
The pharmacist also 
telephones the patient 5-7 
working days post-
discharge to review their 
medication and 
coordinate their 
medication supply and 
schedule any 
appointments 

86% 72% 40% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 ringing the patient to check medicines 
supply and schedule appointment does 
not need to be a pharmacist.  

 The telephone consultation may prove 
difficult in patients who have impaired 
hearing. Some patients may not feel well 
enough to have a discussion over the 
phone.  

 I think that it is outside of the pharmacist 
remit to arrange appointments, unless 
something to do with medication such as 
blood tests needs arranging and has not 
already been done. 

 Very resource intensive. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

  100% 

1 
patient 
did not 
continu
e 

   

19. Combination intervention 
involving medicines 
reconciliation on 
admission to hospital, a 
daily medication review 
during inpatient stay, and 
patient education about 
their medicines. A 
discharge summary is 
sent to the GP. 

86% 80% 33% High  

≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 Being selective with patients is key – 
daily checks for everyone would be a 
waste of resource. 

 Not very robust follow up compared to 
other interventions. 

 This would be more helpful for non-
English reading illiterate patients.  

 This would be most beneficial 
combination and would be better added 
to by backing up oral information with 
written.  Many things to take on board in 
hospital, so very likely to forget or 
confuse what have been told. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effectiv
eness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibili
ty 

Level of 
consensu
s 

Participants’ comments 

 75% 

25% 
rated 3 

1 
patient 
could 
not 
continu
e 

   

NPI: no patient involvement; 
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It was noted that many participants were ranking interventions for their 

feasibility as quite low, with comments such as ‘there is not enough staff to 

do this’. It was felt that perhaps some interventions which are currently being 

delivered as part of pharmaceutical service in the NHS were seen as being 

feasible and conversely, ‘new’ interventions which were not currently being 

delivered were seen as being less feasible.  

Overall, patient participants had high agreement on all but one intervention, 

which was medicines reconciliation at discharge. However, further 

exploration was not carried out. One participant outlined that it would worry 

them if this was done, but not for medicines reconciliation on admission. In 

general, from the comments elicited from patient participants, patients 

preferred receiving written information more so than verbal information as it 

helped with retention and recall. Patients also appreciated being followed-up 

post hospital discharge but would prefer this to be done via a home visit as 

opposed to telephone follow-up. .  

 

5.3.2 Round 2 Responses 

Round 2 questionnaires consisted of 2 sections: first, participants were 

asked to use the same instructions as Round 1 to rate 11 new interventions 

proposed from Round 1. The second section of the questionnaire comprised 

of individualised results of the participants’ personal rating compared to 

overall results from Round 1 for interventions which were carried forward 

from Round 1. An anonymised copy of the Round 2 questionnaire is 

enclosed in Appendix L.  
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19 participants (70%) were retained in the second round of survey. Of the 16 

interventions for which there was a high consensus in the first round, 15 of 

them received high consensus in the second round (see Figure 27). The one 

intervention which did not achieve high consensus was the combined 

intervention involving a hospital pharmacist carrying out medicines 

reconciliation, and patient education about their medicines; and subsequently 

telephoning the patient 5-7 working days post-discharge to review their 

medication and coordinate their medication supply and schedule any 

appointments.  

 

Figure 27 : Consensus between rounds 

The results for the 11 new interventions which were rated in Round 2 are 

presented in Table 23. A total of 7 of these new interventions achieved high 

Literature 
review  results 

• 19 interventions identified 

Round 1 Delphi 

• 19 interventions included  

• 3 interventions had low to moderate consensus 

• 16 interventions with moderately high to high consensus retained. 

• 11 new interventions suggested  

Round 2 Delphi 

• 16 interventions presented for consideration with comments and overall rating (15 
retained as achieved consensus) 

• 11 new interventions presented for ranking (7 achieved high to moderately high 
consensus) 

 

Round 3 Delphi 

• 7 new interventions presented for consideration wtih comments and overall rating. 
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consensus. Two interventions (both of which were technology-enabled) were 

found to have low consensus and two other interventions (involvement of 

community pharmacists in the receipt of discharge summary and the better 

funding pathway for MDS) had moderate consensus. Only the 7 new 

interventions with high consensus were carried forward to Round 3.  
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Table 23 :  Results of Round 2 survey of new interventions suggested by participants. 

Intervention  % rated 
4 or 5 
for 
clinical 
effective
ness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibilit
y 

Level of 
consensus 

Participants’ comments 

1. To risk stratify patients to 
identify patients at high risk 
of readmission in order to 
target intervention delivery. 
 

89% 83% 67% High 

>70% of 
participants 
think this is 
a clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 

 This makes a lot of sense, given the 
limited resources. 

 Algorithms have their limitations, 
therefore the use of clinical judgement is 
crucial to identify high risk patients. 

 This is feasible as could use Lorenzo 
(hospital prescribing system) to do so, or 
adapt existing risk stratification tools to 
help identify patients at risk of 
medication-related admissions. 

 This is potentially high impact, with low 
effort involved. 

2. To have an enhanced skill 
mix of community based 
pharmacy teams (including 
pharmacy technicians) to 
support patients post-
discharge. 

83% 72% 33% High 

>70% of 
participants 
think this is 
a clinically 
effective 

 “Intensive support” post discharge may 
not be needed if discharge pathway is 
well thought out e.g. the “Stroke Pathway 
Project 2015”).   

 The general public would accept both 
pharmacist and pharmacy technician as 
may not understand the difference 
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Intervention  % rated 
4 or 5 
for 
clinical 
effective
ness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibilit
y 

Level of 
consensus 

Participants’ comments 

intervention 
with high 
patient 
acceptabilit
y. 

 

between them.  

 Need to take into account of patient 
choice: some patients may not want 
support post-discharge. 

 Would need to ensure good integration 
between the community-based and 
hospital-based teams.  

 There is a potential to complicate and 
duplicate work done by the original 
prescriber. Also a potential to cause 
patient confusion. 

3. To enhance functions of the 
electronic TTO at the 
hospital: e.g. with a 
mandatory field for hospital 
clinicians to indicate 
whether medicines 
reconciliation at discharge 
has been carried out. 

 

79% 79% 68% High 

>70% of 
participants 
think this is 
a clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 This is an important piece of information, 
but who is best placed to record this? 
Should it be the hospital pharmacy team 
whenever possible? 

 This is currently supported by one of the 
hospital governance lead. This would be 
helpful and would never go out of date. 

 Whilst useful, it would be difficult to 
mandate how electronic system users 
(clinicians) use the functionalities. In 
practice, clinicians don’t complete the 
field and have different ways of working 
around the mandatory functionality. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effective
ness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibilit
y 

Level of 
consensus 

Participants’ comments 

 

4. Mobile phone technology to 
support discharge care 
plans for patients post-
discharge. 
 

33% 17% 17% Low 

<50% of 
participants 
think this is 
a clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 This is highly dependent on patient’s 
ability with technology. 

 IT solutions seem difficult to implement. 

 There may be concerns with governance 
of information. 

 Need more information and what it would 
entail and support in order to rate. 

5. The use of mobile phone 
apps or electronic systems 
that incorporate 
identification of 
inappropriate medications 
or drug interactions for frail 
elderly patients. 
 

42% 32% 21% Low 

<50% of 
participants 
think this is 
a clinically 
effective 
intervention 
with high 
patient 

 Algorithms have their limitations and 
clinical judgements need to be applied. 

 It is not appropriate to have a one size fit 
all approach. 

 This is highly dependent on the quality of 
the IT system and the IT skills of the 
clinicians. 

 There are existing resources available 
currently already. Perhaps make better 
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Intervention  % rated 
4 or 5 
for 
clinical 
effective
ness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibilit
y 

Level of 
consensus 

Participants’ comments 

acceptabilit
y. 

use of these resources? 

 Potentially big impact but high effort 
 

6. Deprescribing: the process 
of intentionally stopping a 
medication or reducing its 
dose to improve the 
person's health or reduce 
the risk of adverse side 
effects. 
 

100% 79% 83% High 

>70% of 
participants 
think this is 
a clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 

 Communication of deprescribing 
decisions to both patients and primary 
prescriber is key to the success of this. 

 Highly dependent on the experience and 
prescribing confidence of the clinician. 

 This should be the cornerstone of elderly 
care. 

 Feasible but clinicians need to be more 
comfortable with the concept of 
deprescribing.  

 Concern around litigation can be a 
barrier to this but as long as patients are 
involved in the decision making and this 
is documented then there is no issue 
with this. 
 

7. Involving the community 
pharmacist in the receipt of 
discharge summaries of all 
patients. 

68% 58% 26% Moderate 

50-70% of 
participants 

 This would require additional training for 
community pharmacists. 

 A nominated community pharmacist 
whom the patient regularly uses is 
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Intervention  % rated 
4 or 5 
for 
clinical 
effective
ness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibilit
y 

Level of 
consensus 

Participants’ comments 

 think this is 
a clinically 
effective 
and patient 
acceptable 
intervention
. 

required. 

 Is the software used in the pharmacy 
compatible with that at the hospital? 

 Individual patient consent would need to 
be obtained. 

 This is highly dependent on community 
pharmacist workload. 

 This would be most useful for patients 
who are on monitored dosage system. 
 

8. Better availability and 
clearer funding pathway for 
medication compliance aids 
(e.g. MDS or NOMADs) to 
be prepared by all 
community pharmacies. 
 

53% 58% 21% Moderate 

50-70% of 
participants 
think this is 
a clinically 
effective 
and patient 
acceptable 
intervention 

 MDS is not always the most appropriate 
answer. 

 Funding may be difficult to obtain. 

 Patients should be empowered to not 
require compliance aid. MDS should be 
used as a last resort, not the gold 
standard. 
 

9. Active engagement of the 
patients and family 
members, to help enhance 

95% 74% 32% High 

>70% of 

 Many patients do not have family support 
or next of kin. 

 This is potentially resource intensive. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effective
ness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibilit
y 

Level of 
consensus 

Participants’ comments 

self-medication ability. participants 
think this is 
a clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 

 This relies on the capability and 
willingness of both patients and relatives. 
 

10.  Follow-up post-hospital 
discharge to assess 
adherence to discharge 
summary by GPs and 
patients.  
 

84% 79% 32% High 

>70% of 
participants 
think this is 
a clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 
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Intervention  % rated 
4 or 5 
for 
clinical 
effective
ness 

% rated 
4 or 5 
for 
patient 
accepta
bility 

% rated 
4 or 5 
for 
feasibilit
y 

Level of 
consensus 

Participants’ comments 

11. Direct referral of patients to 
GPs or community 
pharmacists for delivery of 
interventions or closer 
follow-up.  
 

84% 84% 47% High 

>70% of 
participants 
think this is 
a clinically 
effective 
intervention 
with high 
patient 
acceptabilit
y. 

 “PharmOutcomes” need to be used 

consistently when discharging patients 

from hospital into community.  

 Perhaps a pilot of community 

pharmacies to view eTTO on ICE? 

 Need clear criteria for referral and 

acceptance of referral. 

 This is potentially resource intensive, 

would GP and community pharmacist 

workload be a barrier to this? 

 This is in keeping with focusing 

intervention on those most at risk. 

 Community pharmacists may be better 

than GP. 

 The outcome of the intervention would 

need to be fed back to the original 

prescriber. 
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5.3.3 Round 3 Results 

16 participants responded to Round 3 survey. Of the 7 interventions newly 

presented in round 2alongside comments, all 7 achieved consensus after 

Round 3 rating. At the end of 3 iterative rounds, 22 interventions had 

achieved high consensus and these are presented in Table 24 below. 
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Table 24 Results from Round 3  

Intervention  % rated 4 or 

5 for clinical 

effectiveness 

% rated 4 or 

5 for patient 

acceptability 

% rated 4 or 

5 for 

feasibility 

Level of 

consensus 

Risk stratification to identify patients at high risk: 
target intervention delivery. 

87.5 87.5 75 High 

Enhanced skill mix of community based pharmacy 
teams (including pharmacy technicians) to support 
patients post-discharge. 

93.8 87.5 37.5 High 

To enhance functions of the electronic TTO at the 
hospital 

81.3 75.0 68.8 High 

Deprescribing: stopping a medication or reducing 
its dose to improve the person's health 

100 81.3 87.5 High 

Active engagement of the patients and family 
members, to help enhance self-medication ability. 

93.8 81.3 31.3 High 

Follow-up post-hospital discharge to assess 
adherence to discharge summary by GPs and 
patients. 

87.5 81.3 56.3 High 

Direct referral of patients to GPs or community 
pharmacists for delivery of interventions or closer 
follow-up. 

87.5 81.3 31.3 High 

A care coordinator who helps patients transition 100 88.2 17.6 High 
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smoothly between care settings.   

Hospital pharmacist gives written information about 
medication to patients at discharge. 

88.2 94.1 82.4 High 

The hospital pharmacist arranges two follow-up 
home visits to patient (2 and 8 weeks after 
discharge). 

94.1 70.6 23.5 High 

Provision of an accurate and timely discharge 
summary from hospital to the GP 

100 94.1 82.4 High 

Provision of medicines-related information (in 
verbal or written form) to the patient or their 
representative by the hospital pharmacist. 

94.1 100 76.5 High 

Medicines reconciliation by hospital pharmacist on 
admission to hospital 

100 94.1 88.2 High 

Medicines reconciliation by hospital pharmacist at 
discharge from hospital 

100 94.1 76.5 High 

Daily medication review by hospital pharmacist 
during inpatient stay to identify any medication-
related problems; Followed by written 
recommendations to consultant. 

82.4 94.1 23.5 High 

Medication review by hospital pharmacist upon 
hospital admission to identify any medication-
related problems; Followed by verbal 
communication with the consultant. 

94.1 82.4 76.5 High 

An audit of prescribing of ‘risky medicines’ for 82.4 73.3 58.8 High 
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elderly patients in hospital (carried out by hospital 
pharmacists). The results are the fed back to 
individual clinicians to improve future practice. 

Combination intervention involving: patients 
receiving a copy of their discharge summary and a 
medicines reminder chart. Patients are asked to 
show both discharge summary and reminder chart 
to their community pharmacist or GP post-
discharge. 

70.6 70.6 70.6 High 

Combination intervention involving: medicines 
reconciliation on admission, medication review 
during inpatient, patient education about their 
medication and communication of medication 
changes by the hospital pharmacist to patient’s GP. 
Hospital pharmacist carries out a telephone follow-
up 2 months after discharge with the patient. 

88.2 76.5 52.9 High 

Combination intervention involving medicines 
reconciliation on admission, medication review 
whilst inpatient and discussion of medicines-related 
problems with the multi-disciplinary team during 
ward rounds. 

100 81.3 31.3 High 

Combination intervention involving hospital 
pharmacist carrying out medicines reconciliation, 
and patient education about their medicines. The 
pharmacist also telephones the patient 5-7 working 
days post-discharge to review their medication and 
coordinate their medication supply and schedule 
any appointments 

93.8 93.8 87.5 High 
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5.3.4 Top interventions 

The results from three rounds of Delphi survey facilitated the generation of a 

‘bank’ of high consensus interventions. This allowed a ranking of these 

interventions by different aspects of effectiveness, acceptability and 

feasibility by mean (standard deviation) (see Table 25) below. 

The shaded interventions within the table below denote interventions that are 

currently delivered or partially delivered. Medicines reconciliation on 

admission was ranked as the intervention with the highest consensus for 

combined effective, acceptability and feasibility (EAF) as well as EA. 

Medicines reconciliation at discharge shared a joint second place with 

provision of discharge summary for EAF and EA combined, but were 

different in the way they were rated by panellists. Medicines reconciliation at 

discharge was thought to be effective and acceptable but not as feasible 

compared to provision of discharge summary, which was thought to be highly 

feasible and acceptable for patients but not as effective. Patient participants 

in Round 1 did not rate provision of discharge summary possibly because it 

did not directly involve patients. Some interventions whilst thought to be 

relatively effective and relatively feasible were thought to be relatively 

unacceptable. One such intervention was deprescribing. Unfortunately, 

deprescribing was an intervention that was suggested by panellists in Round 

1, therefore was not rated by patient expert panellists.  

The top 5 interventions for combined EAF were:  

i. Medicines reconciliation on admission,  

ii. Medicines reconciliation at discharge,  
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iii. Provision of accurate and timely discharge summary, 

iv. Tailored medicines information (either verbal or written) to patients or 

their family members; 

v. Medication reconciliation and review on admission, patient education 

and participation in multidisciplinary team ward rounds. 
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Table 25 Top priority interventions in accordance to mean score and standard deviation. Shaded (green) denotes intervention that are 

currently delivered within the Trust.   
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C6: Medicines reconciliation by pharmacist on 
admission to hospital 

1 4.88 
(0.33) 

1 4.71 
(0.59) 

2 4.29 
(0.85) 

1 4.63 

C7: Medicines reconciliation by pharmacist at discharge 
from hospital 

2 4.76 
(0.44) 

3 4.65 
(0.79) 

5 4.18 
(1.07) 

2 4.53 

C4: Provision of an accurate and timely discharge 
summary from hospital to the GP. 

6 4.53 
(0.51) 

 

1 4.71 
(0.59) 

 

1 4.35 
(0.93) 

2 4.53 

C14: Combination intervention involving medicines 
reconciliation on admission, medication review whilst 
inpatient and discussion of medicines-related problems 
with the multi-disciplinary team during ward rounds. 

9 4.44 
(0.63) 

 

5 4.56 
(0.63) 

 

3 4.25 
(0.86) 

4 4.42 

C5: Provision of medicines-related information (in verbal 
or written form) to the patient or their representative 
according to their needs 

7 4.53 
(0.62) 

4 4.59 
(0.51) 

8 3.94 
(1.09) 

5 4.35 
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A6: Deprescribing: stopping a medication or reducing its 
dose to improve the person's health 

4 4.63 
(0.50) 

10 4.19 
(0.75) 

4 4.19 
(0.66) 

6 4.34 

C2: Hospital pharmacist gives written information about 
medication to patients at discharge. 

11 4.41 
(0.71) 

 

6 4.47 
(0.62) 

 

6 4.12 
(0.86) 

7 4.33 

C9: Medication review by hospital pharmacist upon 
hospital admission to identify any medication-related 
problems; Followed by verbal communication with the 
consultant. 

5 4.59 
(0.80) 

7 4.41 
(0.80) 

9 3.88 
(0.93) 

8 4.29 

C10: Education workshop focusing on high risk 
medications in the elderly delivered by hospital 
pharmacists to hospital doctors. 

12 4.41 
(0.80) 

9 4.27 
(0.88) 

10 3.71 
(0.85) 

9 4.13 

C16: Combination intervention involving medicines 
reconciliation on admission to hospital, a daily 
medication review during inpatient stay, and patient 
education about their medicines. A discharge summary 
is sent to the GP. 

8 4.50 
(0.63) 

8 4.31 
(0.79) 

14 3.13 
(1.09) 

10 3.98 

A9: Active engagement of the patients and family 
members, to help enhance self-medication ability. 

9 4.44 
(0.63) 

12 4.13 
(0.72) 

12 3.31 
(1.08) 

11 3.96 
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C13: Combination intervention involving: medicines 
reconciliation on admission, medication review during 
inpatient, patient education about their medication and 
communication of medication changes by the hospital 
pharmacist to patient’s GP. Hospital pharmacist carries 
out a telephone follow-up 2 months after discharge with 
the patient. 

3 4.75 
(0.45) 

10 4.19 
(0.75) 

17 2.75 
(1.34) 

12 3.90 
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5.3.5 Stability of responses between rounds 

The change in consensus between rounds of Delphi for each of the 

interventions is presented in Table 26. The bar chart indicates the mean 

score for the rated aspects of E, A or F. The error bar indicates the standard 

deviation for the mean score. An increase in mean score signifies an 

increase in the agreement to the statement presented, and a corresponding 

decrease in standard deviation (SD) represents an increase in the stability of 

the responses. The level of consensus generally increased in the second 

round, with an increase in the stability of the responses as well i.e. there 

were less variations between different panellists for the intervention. This 

provided another dimension of consensus according to Linstone [291]. There 

was a decrease in level of consensus and stability of responses observed in 

a number of interventions across the rounds:  

 Intervention C8: Feasibility; 

 Intervention C19: Feasibility; 

 Intervention A1: Feasibility; 

 Intervention A2: Effectiveness and Feasibility; 

 Intervention A9: Effectiveness and Feasibility; 

 Intervention A11: Effectiveness;  
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Table 26 Change in consensus of interventions (original) between Round 2 

C01: A care coordinator who helps patients transition smoothly between care 
settings.   

 

C02: Hospital pharmacist gives written information about medication to 
patients at 
discharge. 

 

C04: The hospital pharmacist arranges two follow-up home visits to patient 
(2 and 8 weeks after discharge). 
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C05: Provision of an accurate and timely discharge summary from hospital to 
the GP. 

 

C06: Provision of medicines-related information (in verbal or written form) to 
the patient or their representative by the hospital pharmacist. 

 

C07: Medicines reconciliation by hospital pharmacist on admission to 
hospital 
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C08: Medicines reconciliation by hospital pharmacist at discharge from 
hospital 

 

C09: Daily medication review by hospital pharmacist during inpatient stay to 
identify any medication-related problems; Followed by written 
recommendations to consultant. 

 

C10: Medication review by hospital pharmacist upon hospital admission to 
identify any medication-related problems; Followed by verbal communication 
with the consultant. 
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C11: Education workshop focusing on high risk medications in the elderly 
delivered by hospital pharmacists to hospital doctors. 

 

C13: An audit of prescribing of ‘risky medicines’ for elderly patients in 
hospital (carried out by hospital pharmacists). The results are the fed back to 
individual clinicians to improve future practice. 

 

C14: Combination intervention involving: patients receiving a copy of their 
discharge summary and a medicines reminder chart. Patients are asked to 
show both discharge summary and reminder chart to their community 
pharmacist or GP post-discharge. 
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C15: Combination intervention involving: medicines reconciliation on 
admission, medication review during inpatient, patient education about their 
medication and communication of medication changes by the hospital 
pharmacist to patient’s GP. Hospital pharmacist carries out a telephone 
follow-up 2 months after discharge with the patient. 

 

C16: Combination intervention involving medicines reconciliation on 
admission, medication review whilst inpatient and discussion of medicines-
related problems with the multi-disciplinary team during ward rounds. 
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C18: Combination intervention involving hospital pharmacist carrying out 
medicines reconciliation, and patient education about their medicines. The 
pharmacist also telephones the patient 5-7 working days post-discharge to 
review their medication and coordinate their medication supply and schedule 
any 

appointments. 

 

C19: Combination intervention involving medicines reconciliation on 
admission to hospital, a daily medication review during inpatient stay, and 
patient education about their medicines. A discharge summary is sent to the 
GP. 
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A1: Risk stratification to identify patients at high risk: target intervention 
delivery 

 

A2: Enhanced skill mix of community based pharmacy teams (including 
pharmacy technicians) to support patients post-discharge. 

 

A3: To enhance functions of the electronic TTO at the hospital 
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A6: Deprescribing: stopping a medication or reducing its dose to improve the 
person's health 

 

A9: Active engagement of the patients and family members, to help enhance 
self-medication ability 

 

A10: Follow-up post-hospital discharge to assess adherence to discharge 
summary by GPs and patients 
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A11: Direct referral of patients to GPs or community pharmacists for delivery 
of interventions or closer follow-up. 

 

 

5.4 Discussion 

The main finding from this study was that 22 interventions were found to 

have high consensus for effectiveness, acceptability and feasibility. These 

included 15 interventions identified from literature review and 7 new 

interventions suggested by the expert panellists. These high consensus 

interventions were then ranked by the research team according to their mean 

score. The top 5 interventions ranked by mean score differed in the scores 

allocated for individual criteria. However, they were largely similar, for 

example, Intervention C6 (medicines reconciliation on admission) and C7 

(medicines reconciliation on discharge) were consistently in the top 5 

interventions regardless of which aspect was examined. It was observed that 

most top 5 interventions were currently delivered as part of the pharmacy 

services (either fully or partially). Of the top 5 interventions (combined E, A, 

and F), the intervention rated the highest by patient participants was the 

intervention involving provision of tailored medicines information (either 

verbal or written) to patients or their family members. However, comments 
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from patients suggested that they preferred the information to be in a written 

format, to aid with information recall. Interventions involving medicines 

reconciliation were not the highest rated interventions by the patient 

participants in Round 1 of the Delphi. The scoring of two of the top 5 

interventions did not directly involve patients. Crucially, the final consensus 

bundle of interventions included 5 interlinked processes of care from the 

RCT by Gillespie et al [180]: (1) admission medication reconciliation, (2) 

active participation on multi-disciplinary ward rounds, (3) patient education, 

(4) discharge medication reconciliation and (5) discharge summary to 

primary care clinician.  

Combination interventions were not ranked highly in this study, although the 

majority of them achieved high consensus during the iterative Delphi rounds. 

Only one combination intervention was ranked highly, involving medicines 

reconciliation on admission, followed by medication review whilst inpatient 

and discussion of any identified medicines-related problems in a 

multidisciplinary ward round. Whilst most expert panellists deemed 

combination interventions to be highly effective, they tended to score low for 

patient acceptability and feasibility. An example of this was intervention C13 

(combined intervention involving medicines reconciliation, medication review 

and telephone follow-up). Comments left by panellists for this intervention in 

Round 1 suggested that panellists felt that this intervention could be made 

more feasible if pharmacists from the primary care sectors were following 

patients up. However, qualitative comments indicated that this intervention 

would not be acceptable as it was thought that some patients would be 

readmitted within the 2 months period. On the contrary, most patient 
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participants (75%) thought that this intervention would be acceptable and 

one commented that it would be useful to have a follow-up telephone call 

post-discharge. 

This study considered the evaluation of three aspects of interventions: 

effectiveness, acceptability and feasibility. These aspects are emphasised 

within the Medical Research Council (MRC) framework on process 

evaluation [347]. Most patient participants within this study struggled with the 

concept of ‘acceptability’ of interventions. Indeed, when the researcher and 

the supervision team attempted to define ‘acceptability’ in a lay language, it 

prompted discussions of how this term is defined or should be defined. 

Patient acceptability was not defined within this study, which made it difficult 

to explain its meaning to the participants. ‘Acceptability’ was neither defined 

within the MRC framework, nor in the wider literature [1]. ‘Acceptability’ is a 

key consideration within intervention design and evaluation from the 

perspectives of both patient and healthcare professional. However, the 

acceptability of an intervention is said to increase the likelihood of adherence 

to treatment recommendations [348] and increase the delivery of the 

intervention [349], thereby increasing the  overall impact of the intervention. 

A recent review by Sekhon et al. [1] found that previous studies used 

behaviour-focused measures to assess acceptability such as dropout rates, 

affect, cognition or a combination of these. Sekhon et al [1] proposed a 

definition that acceptability is:  

“a multi-faceted construct that reflects the extent to which people delivering 

or receiving a healthcare intervention consider it to be appropriate, based on 
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anticipated or experienced cognitive and emotional responses to the 

intervention”. 

The authors constructed a theoretical framework of acceptability (TFA) which 

consists of seven component constructs as outlined in Figure 28. Sekhon et 

al [1] found in their systematic review that most studies confounded the 

concept of satisfaction with acceptability. However, the authors argued that 

these are different concepts, as satisfaction can only be assessed 

retrospectively, whilst acceptability of an intervention can be assessed 

prospectively or rather, anticipatorily. The use of the TFA in future studies 

may be able to explore the meaning of acceptability in relation to 

pharmaceutical interventions. 
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Figure 28 Theoretical framework of Acceptability (TFA) as outlined by Sekhon et al [1]. 
Figure reused as per Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/) 

  

.There are currently no existing studies which utilised the modified Delphi 

process to evaluate the importance of pharmacists’ interventions in the 

reduction of readmission of frail elderly patients. However, a number of 

published studies utilised the modified-Delphi approach to examine various 

aspects of pharmacy services: for example to develop key performance 

indicators for hospital pharmacists [350], and to establish the most important 

interventions to reduce medication error in critical care [351]. Interestingly, of 

the top 5 priority interventions by acceptability, effectiveness and feasibility, 

all but one were identified by the study by Fernandes et al. in Canada [350], 
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as having high consensus among hospital pharmacists as key performance 

indicators (KPIs). The only intervention not identified as having high 

consensus as KPI was preparation of an accurate discharge summary. 

However, the hospital pharmacists in the study identified preparation of a 

pharmaceutical care plan as a KPI, and how this document differed from the 

discharge summary in the perception of hospital pharmacists in Canada vs 

UK is unclear.  In the Delphi study by Bourne et al (2018), the most important 

interventions ranked by critical care pharmacists to reduce medication errors 

were: an embedded ‘advanced’ critical care pharmacist, daily MDT ward 

rounds, medicines reconciliation on admission, clinical guidelines, and 

weekend clinical pharmacy services. The results of Bourne et al (2018) were 

different from this study, and may be partially attributed to the specialty of 

critical care sector, instead of the more general medical care of frail elderly 

patients.  

Despite differences in emphasis and variations in the way Delphi technique 

was applied, there were similarities between the high consensus 

interventions produced by Fernandes [350], Bourne [351] and this study. 

Firstly, that medicines reconciliation is seen as important and effective for 

hospital pharmacists. Then, that most hospital pharmacists also viewed 

participation in a multidisciplinary ward round as being important and 

effective. However, consensus exercise to establish pharmacists’ 

interventions to reduce adverse outcomes is still not well researched and 

published.  
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5.5 Strengths and limitations 

The inclusion of patients and health professionals from other disciplines and 

sectors is believed to be a strength of this study, as it was thought that this 

would reduce ‘silo working’ and inform co-design with patients. Only four 

Delphi studies were identified which included patients and health 

professionals in the expert panel [279, 311, 352, 353]. Indeed, a review by 

Mitton et al. [354] found that there was little evidence of public engagement 

in the process of setting health care priorities. It is therefore believed that the 

result of this study is novel as well as applicable in the context of healthcare 

in Sheffield. 

In addition, patient and public involvement and engagement (PPIE) was 

incorporated from the conception to the execution of the study; which 

emphasised the importance and clinical relevance of this study. Recruitment 

and retention of patients owing to their state of frailty and their frequent 

admissions were highlighted by the PPIE panel prior to the study. Whilst 

steps were put in place to minimise these, there remained difficulties in 

recruitment and retention of patient participants. It is widely acknowledged 

that clinical trials and research often exclude older people, particularly those 

with multi-morbidities and polypharmacy [355]. Similarly, older people with 

chronic disease may be reluctant to commit or participate in clinical research 

[355]. In the review carried out by McMurdo et al. [355] of RCTs published in 

Age and Ageing journal over an 18 month period, it was found that the 

average rate of screening to recruitment for older people was 3 screened for 

every one recruited. Equally, rates of refusal to participate were as high as 
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54%. The recruitment of patients for this study was carried out in the frailty 

unit, in order to recruit patients who were frail. However, the disadvantage of 

doing so was that patients were only staying at the frailty unit for a short 

period of time before being transferred or discharged home. This may have 

made recruitment more difficult as the first day or two of hospital admissions 

are often busy and tiring, and acute illness can make it difficult to concentrate 

on the participants’ information sheets, consent forms and questionnaires 

[355]. It was only possible to include patient participants in Round 1 of the 

Delphi study, therefore making it difficult to establish the validity of the final 

set of interventions with high consensus. Furthermore, the fewer number of 

participants from primary care across the Delphi rounds meant that the views 

obtained may not be representative of those working in primary care. 

Subsequently, the interventions suggested may not have a strong primary 

care representation. 

The other limitation of this study was related to the validity of the Delphi 

results. Whilst it was expected that the level of consensus would increase 

with each iterative round, the corresponding increase in the potential for bias 

must be acknowledged. Potential for bias increases with respondent fatigue 

and attrition. A response rate of at least 70% is recommended for Delphi 

studies to reduce the possibility of bias [312]. The response rates for second 

and third round were 70% and 59% respectively. Therefore, the potential for 

bias owing to attrition rate for this study was high. 

The use of Delphi technique captured a wide range of views and protected 

the anonymity of respondents. However, as the expert panellists worked 
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within the same health economy, there is still a low likelihood that panellists 

may have discussed the study with one another during the course of the 

study, and therefore influenced each other’s decisions. Another 

consideration was the number of iterative rounds and the length of the 

questionnaires, which may have led to respondent fatigue and ‘framing’ 

effects. ‘Framing’ refers to situations where participants are presented with 

options that are framed either positively or negatively and each of the options 

has the same expected outcome [356]. The questionnaires used in this study 

contained single interventions and combined interventions. Naturally, the 

combined interventions contained more steps and more parties involved, and 

therefore, may be seen by participants as being framed negatively i.e. risky 

activities and therefore, affecting their decision-making process. In addition, 

the mode of questionnaire delivery was different between participants where 

patients received face-to-face interviews whilst clinicians received it online. 

This may have affected the quality of data obtained [357] as face-to-face 

interviews reduced the cognitive burden of the questionnaires compared to 

self-completed electronic version [357] but increased the risk of ‘yes-saying’ 

bias and unwillingness to disclose information compared to the self-

administered electronic questionnaires.  

Lastly, as outlined in Chapter 3, the results of this study could not be 

generalised as it was used to understand and explore the context in which 

the interventions would be tested i.e. within one local health economy.  
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5.6 Research Recommendations 

A number of research recommendations have arisen from this study. Firstly, 

external feedback should be sought for the top priority interventions identified 

from this study. Then, the interventions should be taken forward for feasibility 

testing. To date, and to our knowledge, this is the first Delphi study of this 

‘type’ to be carried out in this field of research. Future research should 

explore other modifications or methods of ‘Delphi’ which involve patients in 

the intervention prioritisation setting exercise. This could facilitate future 

considerations by policy makers as an appropriate method of co-design. 

Lastly, as outlined in the discussion section, the definition and perception of 

‘acceptabililty’ in the context of health interventions  by  patients and the 

public warrant further exploration.  

 

5.7 Summary of Chapter 5 

This chapter presented the results of the consensus study to address the 

objectives of exploring the level of consensus of the expert panellists about 

the feasibility, acceptability and effectiveness of interventions to reduce 

medicines-related risks of hospital readmissions. It has produced some 

preliminary findings of the key interventions in ensuring continuity of 

medicines on admission and discharge from hospital and involving 

pharmacists working in a multi-disciplinary team.  The use of this approach 

directly influenced the intervention(s) that will be designed in the next phase 

of the project. The results presented in this Chapter and those presented in 
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Chapter 2 and 4 will be used to inform the future implications in research 

and policy. This is discussed in the next Chapter. 
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Chapter 6 - Discussion of the findings and implications for 
practice and further research 

 

6.1 Introduction 

This research was prompted by the observation of repeated hospital 

admissions of frail elderly patients within the clinical setting by the 

researcher, which directed the inquiry into whether safe use of medicines 

has a positive impact on this group of individuals. The aim of this thesis was 

to explore the association between medicines and hospital readmissions in 

frail elderly patients and in doing so, make recommendations about 

subsequent pharmacist-led interventions to reduce risk of readmissions in 

frail elderly patients.   

Two systematic reviews and two empirical studies presented in Chapters 2, 4 

and 5 respectively, were designed to address the thesis aims. Together, 

these studies were able to examine the nature of medication issues 

experienced by frail elderly patients experiencing hospital readmission, and 

the possible interventions pharmacists can deliver to ameliorate some of the 

these medication issues, with the aim of reducing hospital readmissions.  

The studies employed a range of methods including: secondary data 

analysis using a case-control method; a modified-Delphi consensus survey 

method; systematic review with meta-analysis. Analysis methods included 

descriptive statistics, meta-analysis using random effects model, inferential 

statistics, logistic regression analysis, and thematic analysis.   

The aim of this chapter is to discuss the findings from each of the studies 

within this research; and their implications for patients, policy and practice. 
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Firstly, it will summarise the key findings from each chapter, then it will 

discuss those findings, relating them to other research and policy. 

 

6.2 Summary of chapter findings 

Chapter 2 described the results of two systematic reviews to identify and 

appraise current evidence on medicines-related risks of readmission in older 

people as well as the pharmacists’ interventions aimed at reducing 

readmissions in older people. First, it identified several medicines-related risk 

factors that were associated with readmission: polypharmacy, potentially 

inappropriate medicines, high risk medicines, and medicines-regimen 

complexity. However, there was a lack of studies which included all the risk 

factors in one model. Next, it was identified that pharmacists’ interventions 

were effective at reducing all-cause emergency department visits but did not 

achieve statistically significant reduction in mortality, all-cause readmission 

and drug-related readmissions. Crucially, interventions which were not 

effective at reducing readmission were focused on only one part of the 

transitions-of-care (TOC) pathway. However, no identified studies reported 

the use of theoretically driven intervention design, or reported co-design with 

patients and their carers. Generally, there was little published research which 

examined medicines-related risks or pharmacists’ interventions in older 

populations; and even less so in older populations where people are living 

with frailty.  

Chapter 4 presented the findings of an analysis of secondary data to 

establish the association between medication-related risk factors and 

repeated hospital admissions of older people in a large teaching hospital. 



 
 

269 
 

This study identified that the number of comorbidities and non-supported 

discharge were the only significant predictors of repeated hospital 

admissions in this cohort of patients. Medicines-related risk factors were not 

found to be strongly associated with repeated hospital admissions in the 

multivariable logistic regression. However, due to the modifiable nature of 

medicines-related risk factors and the non-modifiable nature of the co-

morbidities, medicines-related risk factors remain an important co-variate to 

include in future readmission predictive models. 

Chapter 5 presented the results of the modified-Delphi consensus survey 

study with patients and clinicians to identify pharmacists’ interventions to 

reduce readmissions in frail elderly patients which were considered as high 

priority. The expert panellists from this study considered 22 interventions as 

rating highly on effectiveness, acceptability, or feasibility. The top 5 

interventions judged by a mean score of effectiveness, acceptability and 

feasibility combined were the same component interventions used in the 

RCT by Gillespie et al [180]: (1) admission medication reconciliation, (2) 

active participation on multi- disciplinary ward rounds, (3) provision of 

medicines information to patients, (4) discharge medication reconciliation 

and (5) discharge summary to primary care clinician. Of the top 5 priority 

interventions identified by this study, provision of medicines information to 

patients was rated most favourably by patient expert panellists in Round 1 of 

the Delphi survey.  

With reference to the overall research design diagram presented in Chapter 

3, Figure 12: a revised diagram incorporating the key findings of this 

research is presented in Figure 29 below. 
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Retrospective 
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secondary data 
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Exploration of 
the 

pharmacists’ 
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which reduce 
readmission 

in elderly 
patients 

Systematic 
review 

+ 
Modified 
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 polypharmacy, 
PIM, HRMs, and 
medicines-
regimen 
complexity were 
found to 
increase risk of 
hospital 
readmission 

 Lack of UK 
population 
studies and 
those involving 
frail elderly 

 Medicines 
related risks 
were not 
associated with 
readmission in 
frail elderly 

 Support given to 
patients with high 
comorbidity 
count may 
include 
medicines 
regime that are 
stable and less 
complex. 

 Top 5 interventions 
formed the individual 
components of the 
complex intervention 
used in study by 
Gillespie which 
reduced drug-related 
readmissions and ED 
visits 

 Lack of theory-
informed intervention 
design and evaluation 

 Lack of studies 
involving frail elderly 

Figure 29 Summary of study design and results 
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The following sections will discuss these findings with reference to their 

strengths and limitations, and will situate them within current policy, practice 

and models in healthcare. First, the strengths and limitations of this research 

will be critically examined in the next section. 

 

6.3 Strengths and Limitations of this research 

The research project has had patient and public involvement and 

engagement (PPIE) from the outset to ensure that the research question and 

therefore outcome is important and relevant to patients. Another strength of 

this research was the consistent clinical and academic input throughout the 

project through the partnership between University of Bradford and Sheffield 

Teaching Hospitals Foundation Trust. This enabled feedback from both 

parties to inform the direction of the project, ensuring both clinical relevance 

and academic robustness. 

A limitation of this project was that it was carried out in one health economy. 

Whilst research was clearly embraced within Sheffield Teaching Hospitals 

Foundation Trust (STHFT) and therefore, may have sustained the 

participation and interests of the Delphi study participants, it is also important 

to acknowledge that the views of the local clinicians may not be 

representative of those from say, smaller hospital Trusts around the country 

who are currently delivering fewer services. In addition, the model of the 

“frailty unit” at STHFT is recognised nationally as exemplary practice by the 

Health Foundation [358]. The views of the clinicians and the perceptions of 
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the patients of the type of interventions which would be useful in reducing 

readmission may therefore be quite specific to the particular setting. 

However, STHFT is a relatively large teaching hospital, caring for patients 

from different socioeconomic/ demographic background. This represents a 

wide ranging patient cohort, which may be relevant to other areas in the UK 

and Europe. 

Another limitation of this research was the relatively small sample size used 

both within the observational study (Study 1) and the consensus survey 

study (Study 2). The small sample size in Study 1 meant that the results 

cannot be generalised in a statistical sense. However, as there is a lack of 

existing evidence on the role of medicines in repeated hospital admission of 

frail elderly patients, the statistical modelling carried out was intended to be 

exploratory. Similarly, the Delphi survey carried out included a relatively 

small sample size. However, as discussed in Chapter 3, the emphasis for a 

Delphi methodology study is more on the expertise of the participants than 

on the size of the sample. The Delphi study carried out in this research 

consisted of a broad range of stakeholders, but a larger proportion were 

hospital clinicians compared to other sectors. In addition, patient participants’ 

views were not sustained through all the iterative rounds. Despite this, 

looking at the patients’ rating of interventions in Round 1 of the survey, it was 

evident that the top 5 interventions were similar thought to be important for 

patients. This supports the importance of these interventions.  

As a researcher who is embedded in their research environment, I may 

contribute to some degree of bias in the research. However, this was 

mitigated against wherever possible. For example, in the data collection 
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process of the case-control study, bias was reduced by using a random 

number generator to identify the cases and the controls from the sample 

population. The Delphi study presented its own potential for bias for an 

embedded researcher, therefore extra caution had to be applied to ensure 

that the identity of the participants remained anonymous by not discussing 

the content of the questionnaire in social situations. In addition, as a 

researcher, I had to ensure that my prior experiences did not affect the 

interpretation of the results.  Having an experienced and objective 

supervisory team was important in ensuring that the research was carried out 

in a consistent and robust manner.  

The next section will critically examine the key policies and contextual drivers 

relating to the findings of this research. 

 

6.4 Reducing hospital admissions  

In Chapter 1 of this thesis, it was identified that medication-related incidents 

have a detrimental effect on patient outcomes, and are more likely to occur 

during frequent TOC; therefore putting frail patients at a particularly high risk 

due to frequent TOC, complex health needs and polypharmacy. It remains 

uncertain whether medicines cause hospital admissions or whether a 

hospital admission causes more medication-related incidents. Indeed, the 

investigations from this thesis showed that while medication may not 

necessarily be the cause of frequent admissions to hospital for frail elderly 

patients, the level of support at discharge provided to these patients was 

important to reduce further admissions to hospital.  
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There is a national drive to improve continuity of care, especially for patients 

with long-term conditions and frail and older people [359]. Strategies to 

improve continuity of care in these cohorts of patients tend to have an 

emphasis on care coordination and increasingly, the importance of 

meaningful, personalised care and support planning [360, 361]. Avoiding 

emergency hospital admissions is a priority for the NHS, not only because of 

the high costs of emergency admission, but also because of the disruption it 

causes to elective health care and to the individuals admitted [362].  

In England, approximately half of all hospital bed-days are attributable to just 

five per cent of the population [363]. Therefore, in the interest of delivering 

healthcare support with an ever-shrinking health budget, these high-cost 

individuals need to be identified early using risk stratification tools [364]. The 

rise in the older population as well as the population with long-term 

conditions means that attention has been turned to the potential of so-called 

‘upstream’ care to prevent the deterioration of individuals’ health to the point 

where a ‘downstream’ and expensive acute emergency admission is 

required. The assumption is that better ‘upstream’ care (or case 

management) will improve health such that the risk of admission (and cost) 

will be reduced [365]. 

There are various predictive risk models available to the NHS in England for 

forecasting a range of health care and social care outcomes, including: 

 the PARR model, which makes predictions of admission in the next 12 

months for people who have had some contact with an NHS hospital 

in the previous three years [89]; 



 
 

275 
 

 the PARR-30 model, which makes predictions of admission to hospital 

within the next 30 days for patients who are currently in hospital [366]; 

 the Combined Predictive Model makes predictions of unplanned 

hospital admission for every person registered with a GP [367];  

 the Predicting Emergency Admissions Over the Next Year (PEONY) 

model [368]; and  

 the Predictive Risk Stratification Model (PRISM) [369]. 

The abolishment of Primary Care Trusts (PCTs) in 2010 meant that the 

responsibility to implement and commission risk predictive tools was 

transferred to individual Clinical Commissioning Groups (CCGs). These risk 

predictive tools were used in varying degree by some but not all CCGs. Due 

to the continued evolution of health and care funding, risk predictive models 

developed in 2010 may no longer be up-to-date and appropriate. In 2011, the 

Department of Health announced that risk predictive model development 

would be left to the free market [370]. It remains unclear whether this 

announcement has allowed local CCGs, existing universities or companies to 

develop innovation in this field. 

The findings from this thesis found that further exploration of the contribution 

of medicines-related risks to readmission in frail elderly patients is needed. 

Whilst medicines may not be associated with readmissions directly, there are 

suggestions that the burden of self-management of medication whilst in a 

frail state, and newly discharged from hospital may contribute to 

readmission. Therefore, it may be beneficial to identify those at high risk of 

readmission, using existing tools, and then assess a patient’s ‘readiness to 
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self-manage medicines’ in order to facilitate delivery of interventions to help 

prepare patients or their family members to manage their medication once 

discharged home.  

 

6.5 Discharge planning and medication management 
assessment 

Preparing older people and their family members for discharge should begin 

as soon as they are admitted. The quality of discharge planning has a direct 

impact on readmission [371, 372]. The involvement of family members or 

carers is crucial when a person living with frailty is to be discharged [371].  

In England, the publication of ‘safe, compassionate care for frail older people 

using an integrated care pathway’ outlined that the discharge planning 

should be through multi-disciplinary hospital team working, integrated with 

the community team [373]. In addition, the workforce required for home-

based rehabilitation and re-ablement services should include an appropriate 

skill mix to ensure that frail older people can develop skills to enable them to 

stay at home [373]. The term ‘re-ablement’ refers to services designed to 

help people adjust to the impact of illness or disability by re-learning the skills 

needed for daily living that have been lost as a result of deterioration in 

health or acute illness [374]. In the United Kingdom, pharmaceutical re-

ablement are often provided by intermediate care services, for patients who 

have been referred into the service [375]. There is little research carried out 

to date which evaluates pharmaceutical re-ablement services [376]. Little 

description of what constitutes pharmaceutical re-ablement exists, or who is 

suitable for pharmaceutical re-ablement [376].  
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The findings from this research showed that patients and clinicians see 

providing tailored information about medicines to patients and their family 

members as an important intervention to reduce readmissions. However, it 

remains unclear if provision of tailored information can promote 

pharmaceutical re-ablement or enhance self-management ability of frail older 

people. In addition, pharmacists are not yet fully integrated in the discharge 

planning skill mix in many parts of the country. This can be a barrier for 

implementation of tailored information provision. It has been suggested that 

pharmacists’ involvement in discharge planning can involve: writing a care 

plan for the patients’ GP; provide pharmaceutical counselling; discharge 

medicines reconciliation at the GP practice; and post-discharge MUR [377]. 

In addition, there is a role for primary care pharmacists and GPs to have a 

more formalised approach to medicines reconciliation post-discharge to 

ensure that medication errors relating to transition-of-care are minimised 

[378].  

The involvement of pharmacists in discharge planning and patient education 

fits into the NHS England ‘High Quality Care’ model [373] where high quality 

care involves: 

 the patient feeling supported to keep healthy and to spot any 

problems at an early stage; 

 the patient’s care and treatment being organised around them; 

 the patient feeling in control of managing their own conditions. 

Finally, Gordon and Oliver [379] recently identified that for frail elderly 

patients, perhaps promoting self-management and independence is not 
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appropriate, and care should therefore be more ‘relationship-centred’, with 

acknowledgement that frail patients are often dependent or inter-dependent. 

The involvement of patients and their carers in the role of medicines 

management and medication safety requires further investigation [380], so 

that they could be fully integrated into consultations. In acknowledging the 

significance of ‘relationship-centred care’, health care professionals including 

pharmacists, would require additional training as to how to provide such 

care, and how to work within an inter-professional team to deliver such care.  

 

6.6 Rationalising and simplifying medications for older people 
with frailty 

The polypharmacy and medicines optimisation report by the Kings Fund 

[381] highlighted that the more appropriate term to describe polypharmacy in 

older people, should be “appropriate polypharmacy”. “Appropriate 

polypharmacy” is where medicines use is optimised and prescribed in 

accordance with best evidence to improve quality of life [382]. On the other 

hand, “problematic polypharmacy” is where there can be increased risk of 

drug interactions and adverse drug reactions, leading to poorer quality of life 

and health outcomes. Epidemiological data from the UK suggests that there 

is approximately a 5% prevalence of prescribing of potentially inappropriate 

medicines [383]. In addition, the large-scale omission of monitoring of 

medicines could result in inappropriate doses of medicines being given or 

ADRs being missed [384].  

The findings from this research showed that many older patients presenting 

in hospital were taking multiple medications, and many were prescribed 
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potentially inappropriate medicines (PIMs). The priority interventions and 

high consensus interventions identified in Chapter 5 highlighted that 

‘Deprescribing’ was highly effective and feasible at reducing readmissions.  

‘Deprescribing’ is described as ‘the process of withdrawal of an inappropriate 

medication, supervised by a health care professional with the goal of 

managing polypharmacy and improving outcomes’ [385]. Whilst it is a 

relatively new term, the process of reviewing and stopping problematic or 

ineffective medicine is well-established as a safe prescribing strategy.  

Reducing or stopping problematic medicines also has a role to play in 

reducing medication burden for patients and their family members [386]. 

However, a consultation process carried out by PrescQIPP [387] found that 

clinicians lack confidence around rational discontinuation and deprescribing. 

This is likely due to the limited practical material and training to support 

prescribers in reviewing, prioritising or discontinuing medication. As a 

consequence,  many clinicians feel reluctant or unable to stop medications 

prescribed in another setting, and pharmacists, patients and carers feel 

unable to challenge prescribing decisions. There is a need for an integrated 

approach involving all key stakeholders to implement deprescribing. This 

would require all prescribers to clearly document and communicate 

prescribing decisions and discussions with patients, specifically outlining 

goals of therapy and intervals of review.  

There are tools available to guide clinicians through the process of identifying 

problematic medications such as the STOPP/START tool [150] and more 

recently, the STOPPFrail tool [388]. STOPP/START has been embedded 
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into some primary care clinical systems, allowing prescribers to identify 

inappropriate prescribing through a click of a button. However, evaluation of 

the STOPP/START tool that is embedded within electronic prescribing 

system in primary care has not taken place to date, to assess whether this 

helps prescribers’ confidence to review and deprescribe. It is anticipated that 

STOPPFrail could be embedded into clinical systems in due course. The 

STOPPFrail tool is more specific to frail elderly patients and helps with the 

review of medicines with less evidence in frail patients with limited life 

expectancy. In order for interventions to work, the identification of patients 

living with frailty needs to be consistent. Conversations with patients and 

their carers about what frailty means is also important in order for 

interventions to take place.  

 

6.7 Identifying frailty 

There are initiatives to identify frailty, both current and ones in the near 

future. In primary care, the ‘electronic frailty index (eFI)’ was developed to 

help GPs identify patients over 65 years who are frail and grade their frailty in 

accordance with severity [69]. The eFI comprised of 36 deficits of which 

polypharmacy is one of them. Polypharmacy was defined as presence of 5 or 

more medications in this case [69]. The findings from the secondary data 

analysis in Chapter 4 indicated that many older people are taking at least 5 

medications, which if used in eFI, may over-estimate somebody’s frailty or 

the degree of frailty.  
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In 2017/2018, NHS England launched the requirement to identify patients 

who are living with frailty as part of the GP contract. NHS England 

recommended that GPs use an appropriate tool to identify patients and 

suggested the use of eFI as such a tool. The contract stated that for those 

patients identified as living with severe frailty, the practice should deliver a 

clinical review including a medication review.  

In secondary care, identification of frailty remains variable [389]. Indeed, one 

report found that frailty remains under-recognised in the hospital setting [73]. 

The British Geriatrics Society (BGS) recommended that ‘all encounters 

between health and social care staff and older people in community and 

outpatient settings should include an assessment for frailty’ [38]. Additionally, 

older people with urgent or emergency care needs presenting with one or 

more frailty indicators (falls, immobility, delirium, dementia, polypharmacy, 

incontinence, end of life care) should trigger a more detailed comprehensive 

geriatric assessment’ (which includes a medication review) [390]. This is best 

done at the hospital front door i.e. by the acute admission team [391]. 

Further identification and appropriate coding of patients living with frailty both 

in the primary care and secondary care settings can help to promote the 

provision of integrated care and prompt complete medication reviews. 

Additionally, better identification of patients with frailty will also facilitate the 

inclusion of these patients in clinical research and, in so doing, building the 

evidence base for interventions which improve outcome for this cohort of 

patients.  
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6.8 What this project adds to current knowledge 

There was a lack of evidence found in the literature on the role of medicines 

and their contribution towards hospital readmissions of frail elderly patients. 

More specifically, no evidence was found which examined medicines’ 

contribution towards hospital admissions over a length of time, i.e. 

longitudinally. There was also a lack of evidence in the literature on the 

perspective of multiple stakeholders about setting priorities to determine 

which pharmacists’ interventions were most important to reduce 

readmissions for frail elderly patients.  

Therefore, the studies within this thesis added the following new knowledge 

to the existing body of literature: 

 Number of comorbidities and supported discharge were found to be 

associated with repeated hospital admissions in frail elderly but 

medicines-related risks factors were not;  

 Top 5 priority pharmacists’ interventions for reducing readmissions 

were: admission medication reconciliation; active participation on 

multi- disciplinary ward rounds; provision of medicines information to 

patients; discharge medication reconciliation and provision of 

discharge summary to primary care clinician; 

 

6.9 Recommendations for policy and practice 

The findings from this research have a series of implications for practice and 

policies. Firstly, there is a need to focus efforts on reducing readmission or 
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rather, repeated hospital admissions in frail elderly adults. The stress of 

having a hospital admission and its impact on the trajectory to frailty or death 

for these individuals has been evident throughout this research. This 

research showed that medicines played a role in contributing to readmission, 

although it was not an explicit one. It may not be that when a patient living 

with frailty takes multiple medications this will of itself lead to increased 

hospital admissions, but it may be that the burden and complexity associated 

with taking multiple medications will result in increased hospital admissions. 

The role of the pharmacists in reducing medicines complexity, burden, and 

instability in frail elderly patients should be explored. The recent publications 

by Carter [62], and by NHS England (Five year Forward View (FYFV)) [63] 

highlighted the importance of pharmacists’ roles in medicines optimisation in 

hospital and primary care respectively. However, specific recommendations 

were not made to reduce medicines complexity and burden in frail elderly 

patients. To enable pharmacists and pharmacy professionals to be able to 

assess burden and complexity of medicines in the context of frailty, 

education and training of pharmacists should take into account of social care 

aspects of medicines. The concept of ‘deprescribing’ and medicines use in 

the elderly needs to be embedded into all healthcare professionals’ training 

from undergraduate through to postgraduate levels.  

The review of literature undertaken during this research showed that most 

risks with medicines in frail elderly during transitions of care stem from 

communications: both between secondary care and primary care 

practitioners, and between health care professionals and patients. It also 

showed that there is a need for a healthcare professional to provide 
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coordinated person-centred care or relationship-centred care for frail elderly 

adults by having an overall management or coordination of that 

management, for patients moving between care settings. This role could be 

undertaken by the General Practitioner (GP), or by a discharge coordinator. 

The GP or discharge coordinator should, therefore, be at the centre of a 

patient’s care pathway. In this ever-evolving digital age, technology needs to 

be enhanced to enable smoother transition between care settings to support 

patient safety activities such as medicines reconciliation and medication 

monitoring. In addition, technology can also help to enhance and 

complement communication between health care professionals and patients. 

This is pivotal in the continued follow-up and the enhancement of the self-

management role of the patients.   

Last but not least, there is a need for policymakers to invest in the 

development of risk stratification tools that can be used by the bed-side by 

clinicians to help identify who is at risk of hospital admissions and 

readmissions. This would help to direct some of the highly intensive 

interventions towards people at high risk who would inevitably needs it most.  

 

6.10 Recommendations for future research 

The results from this research have raised several issues that merit further 

exploration in future research. Firstly, the contribution of potentially 

inappropriate medicines (PIMs) to readmission of frail elderly patients in the 

UK context has not been studied extensively. The systematic review 

presented in this thesis (Chapter 2: Part 1) found one study that showed that 
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the use of PIM identified by the STOPP tool was positively associated with 

drug-related readmissions but was not found to be significantly associated 

with hospital readmissions as a whole. The case-control study carried out 

within this research found that PIM identified by the modified-Beers criteria 

was not significantly associated with repeated hospital admissions. The 

paucity of studies which examined the use of UK validated tools to measure 

and identify PIM and its implications on health outcome of frail elderly 

patients within the NHS setting suggests that there is scope for further 

research in this area. Tools validated in the UK population such as the 

STOPP/ START tool or more recently, the STOPPFrail tool should be further 

explored alongside other potentially ‘risky’ medicines factors such as 

anticholinergic burden, and medicines regimen complexity in a prospective 

cohort study involving multiple health economies.  

The different stages of frailty and the poorer outcomes of those who are 

severely frail needs to be explored further in future research in the context of 

its association with risks of medicines. We know now that frailty is a 

continuum, which patients can progress from having mild frailty to moderate 

frailty in the event of adding a stressor, and then back to mild frailty again. 

Further research can explore the impact of medicines risks at different 

stages of frailty, so that the transition between frailty stages could prompt a 

review of medicines and to consider each of their risks and benefits at that 

time point.  

This research highlighted some of the pharmacists’ interventions thought to 

be of high priority in reducing readmissions in frail elderly patients. The next 

stage would be to carry out some feasibility studies to identify if these 
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interventions are in fact, effective and to begin to explore the cost-

effectiveness of these interventions in order to help inform workforce 

planning and commissioning decisions going forward. Further research 

should be carried out to identify the optimal timing for the delivery of some of 

these interventions. For example, one of the interventions identified as high 

priority was provision of medicines-related information to patients. We know 

that patients living with frailty are often dealing with many issues whilst in 

hospital and having medicines-related information can be a cognitive burden 

for them. Therefore, it is imperative that the optimal timing of information 

giving is explored, so that the dialogue about what information is needed can 

be meaningfully carried out. This would also help guide where pharmacy 

services can be deployed, to ensure that patients have a smoother transition 

of care. 

Next, the relationship between comorbidities, medicines, and readmission 

should be further explored through the impact of de-prescribing and/ or ‘de-

labelling’ of comorbid conditions. From this research, it was found that the 

number of comorbidities was strongly associated with readmissions. 

Medicines-related risks, although strongly associated during univariate 

analysis, became not strongly associated once number of comorbidities was 

controlled for. Whilst the number of comorbidities cannot be modified, it is 

unclear whether for some conditions, such as diabetes and hypertension, 

may not be as severe in frailty state due to the changes in physiological 

functions and in-built reserves. Further research should examine if there are 

long-term conditions that can be ‘reversed’ in frailty, and if so, whether that 

alters the significance of comorbidities on the readmission risks.  
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Lastly and importantly, the top 5 priority interventions identified from the 

modified-Delphi study provided a foundation for the future development of a 

complex intervention aimed to reduce readmissions in older people living 

with frailty. The systematic review in Part 2 of Chapter 2 found that multi-

component interventions were more likely to be effective if they were 

delivered along the TOC pathway i.e. on admission, during inpatient and at 

discharged. This fits in with the definition of a complex intervention as 

outlined by the Medical Research Council (MRC) as it consists of multiple 

dimensions such as number of behaviours required by those delivering and 

receiving the intervention and degree of tailoring of the intervention. The 

MRC guideline [188] for developing a complex intervention suggests a series 

of considerations to determine the readiness to develop a complex 

intervention. The development and evaluation of a complex intervention is 

beyond the scope of this thesis, but the considerations taken to assess the 

readiness to develop a complex intervention in the next stage of this 

research will be briefly discussed. The considerations were that:  

 The desired outcomes and the intervention should be clear; 

 The intervention has coherent theoretical basis; 

 The intervention can be described fully in order to allow replication 

and evaluation; 

 The effectiveness of the intervention is supported by existing evidence 

identified through systematic review. 

The literature review of evidence about pharmacists’ interventions to reduce 

readmission in frail elderly patients presented in Part 2 of Chapter 2 showed 
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that interventions developed within these studies were not informed or 

underpinned by any theory. The MRC guideline [188] advocates a good 

theoretical understanding of the intervention and how it works, in order to 

identify weak links in the causal chain to enhance its success. The types of 

interventions prioritised in the Delphi survey require changes in the 

behaviour of clinicians and/or patients. There is evidence that by using 

behavioural theories systematically in the development of such interventions 

enhances their chances of success [188, 392, 393]. The next stage of this 

research may involve the use of concepts presented in the MRC guideline or 

frameworks used within the area of Implementation Science, to further the 

development of a complex intervention, in order to proceed to the pilot/ 

feasibility stage of the intervention. The intervention could be underpinned by 

behavioural change theories such as Theoretical Domains Framework [394], 

COM-B theory [395], or others such as Normalization Process Theory 

(NPT)[396]. The choice of the most appropriate theory will require expertise 

from the relevant disciplines and fields. 

 

6.11  Dissemination Plan 

A number of dissemination strategies are planned for this research, which 

involve conference poster, conference presentation, academic publication, 

as well as presentations at expert interest group meetings such as 

geriatrician meetings, UK Clinical Pharmacists Association Care of the 

Elderly forum, patient and public involvement group meetings or newsletters 

within STHFT. 
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This research has already been disseminated in a number of ways, which 

are outlined in the sections that follow: 

 

6.11.1 Conferences and Meetings 

Date Conference Presentation 
Title 

Oral or 
Poster 

Abstract 
published 

 
Wednes
day 22nd 
March 
2017 
 

 
European 
Association of 
Hospital 
Pharmacists 
(EAHP) 
Congress, 
Cannes, 
France. 

 
Analysis Of 
Medication 
Use By Frail 
Elderly 
Patients With 
Frequent 
Hospital 
Admissions 

 
Poster Walk 

 
European 
Journal of 
Hospital 
Pharmacy 
(EJHP) Vol 
24, 
Supplement 
1, Mar 2017. 

 
Monday 
10th 
April 
2017 

 
Health 
Services 
Research and 
Pharmacy 
Practice 
(HSRPP) 
conference, 
University of 
Nottingham, 
Nottingham. 
 

 
Prevalence of 
medicines-
related risk 
factors in frail 
elderly patients 
with frequent 
hospital 
readmission 

 
Oral 
Presentation 

 
International 
Journal of 
Pharmacy 
Practice 
(IJPP) Vol 25, 
Supplement 
1, April 2017. 

 
Monday 
25th 
June 
2018 

 
1st 
International 
Pharmaceutica
l Federation 
(FIP) 
Pharmacy 
Practice 
Research 
Conference, 
University of 
Lisbon, 
Portugal. 
 

 
Medicines-
related 
readmissions: 
Targeted 
intervention 
delivery 

 
Oral 
Presentation 
(3-minute 
thesis) 

 
Pharmacy 
Practice 2018, 
Jun. Issue 16 
(Suppl1):1339
. 3mT002, 
p.1. 
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6.11.2 Academic journals 

Cheong, V. L., J. Sowter, A. Scally, N. Hamilton, A. Ali and J. Silcock (2019). 
"Medication-related risk factors and its association with repeated hospital 
admissions in frail elderly: A case control study." Research in Social and 
Administrative Pharmacy (online) 
 
https://www.sciencedirect.com/science/article/pii/S1551741118306673?via%
3Dihub  

 

 

 

 6.12 Conclusion 

This research examined the prevalence of medicines-related risk factors and 

their contribution to hospital readmission of frail elderly patients in one health 

economy in England. The literature review increased our understanding of 

medicines-related risk factors for hospital readmissions and identified that 

there was a lack of evidence in this area, particularly in the frail elderly group. 

Yet, most medicines used in patients with frailty, were not tested for use in 

this cohort of patients. This research found that frail elderly patients who 

have repeated hospital admissions were subject to polypharmacy and hyper-

polypharmacy and were prescribed some potentially inappropriate and ‘high 

risk’ medicines. However, the contribution of these medication-related risks 

to readmission was not significant.  

Using consensus method, this research identified the priorities for 

pharmacists’ interventions to reduce readmissions in frail elderly among 

multi-sector stakeholders, including primary and secondary care clinicians, 

and patients.   

https://www.sciencedirect.com/science/article/pii/S1551741118306673?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1551741118306673?via%3Dihub
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This research has helped to identify what the potential contributors to 

readmissions in frail elderly patients may be, what should be done to 

alleviate readmissions, what needs to change in terms of policy and practice 

to help support this, as well as the further research required in this area.  
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Appendix A2 – PRISMA Flow diagram of search and retrieval 

process ( Part 1 of literature review)  
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Appendix A3 – Quality appraisal of included studies using Newcastle Ottawa Scale (NOS) 
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and 12 
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2014 
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Yes, 12 
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* all subjects 
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for 
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controlled for 

No, self 
report by 
patients 
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*small 
number lost 
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admitted to geriatric 
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population 
as exposed 
cohort 
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and patinet 
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demonstrate
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** (age, 
comorbidities) 

Yes record 
linkage 

Yes, 12 
months 

* small 
number lost 
to follow up 
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Sganga 
2015 

No, excluded 
patients with 
MMSE < 18, and 
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Yes, drawn 
from same 
population 
as exposed 
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yes, 
structured 
interview by 
researchers 
(validated 
scales and 
questionnaire
s) 

Not 
demonstrate
d 

** (age, 
comorbidities) 

No, self 
report by 
patients 

Yes, 12 
months 

* small loss 
to follow up 
(double 
check 
previously 
put 40% 
retention, JT 
found 71 
patients drop 
out but can't 
find it today!) 

6, 
possibl
y 5 
note 
follow 
up 

Coleman 
2005 

No only community 
dwelling patients 

Yes, drawn 
from same 
population 
as exposed 
cohort 

yes, 
structured 
interview 

Not 
demonstrate
d 

** (age, 
comorbidities) 

Yes record 
linkage 

Yes, 30 
days 

no statement 
- no star 
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Gillespie 
2013 
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from same 
population 
as exposed 
cohort 

Yes clinical 
assessment 

Not 
demonstrate
d 

** (age, 
comorbidities) 

Yes record 
linkage 

Yes, 12 
months 

no statement 
- no star 
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Hauviller 
2016 

Yes Yes, drawn 
from same 
population 
as exposed 
cohort 

Yes clinical 
assessment 

Not 
demonstrate
d 

** (age, 
comorbidities) 

Yes record 
linkage 

Yes, 12 
months 

*all subjects 
accounted 
for 

8 

Morandi 
2013 

yes Yes, drawn 
from same 
population 
as exposed 
cohort 

yes from 
medical notes 

Not 
demonstrate
d 

** (age, 
comorbidities) 

Yes record 
linkage 

Yes, 30 
days 

* all subjects 
accounted 
for 
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Pasina 
2013 

Yes Yes, drawn 
from same 
population 
as exposed 
cohort 

Yes clinical 
assessment 

Not 
demonstrate
d 

**(age, 
comorbidities) 

No, self 
report by 
patients 

yes, 3 
months 

38% lost to 
follow up - no 
star 

6 

Pavon 
2014 

Yes Yes, drawn 
from same 
population 
as exposed 
cohort 

Yes clinical 
assessment 

Not 
demonstrate
d 

** (age and 
sex) 

Yes record 
linkage 

Yes, 30 
days 

*small 
number lost 
to follow up 
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2014 

yes Yes, drawn 
from same 
population 
as exposed 
cohort 

yes from 
medical notes 

Not 
demonstrate
d 

** (age, 
comorbidities) 

Yes record 
linkage 

Yes, 30 
days 

* all subjects 
accounted 
for 

8 

Rosted 
2016 

yes Yes, drawn 
from same 
population 
as exposed 
cohort 

Yes clinical 
assessment 

Not 
demonstrate
d 

not clear 
what it 
controlled for 

Yes record 
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Yes, up 
to 3 
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* all subjects 
accounted 
for 
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Appendix B1: Search Strategy Systematic review 2  

Medline 
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S7 

S6 

S5 

S4 

S3 

S2 

S1 
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S4 AND S5 
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(MH "Patient Readmission") 
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(MH "Pharmaceutical Services") 

(MH "Pharmacists") 

(MH "Frail Elderly") OR (MH "Health Services for the Aged") 
 

Limiters/Expanders 

Search modes - Boolean/Phrase 

Search modes - Boolean/Phrase 

Search modes - Boolean/Phrase 

Search modes - Boolean/Phrase 

Search modes - Boolean/Phrase 

Search modes - Boolean/Phrase 

Search modes - Boolean/Phrase 
 

Results 
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1 

12,893 

19,975 

7,674 

14,100 
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S2 AND S3 

S1 AND S2 AND S3 
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"pharmacist intervention" OR (MH "Pharmacists") 

(MH "Frail Elderly") OR (MH "Aged") 
 

 

 
114 

41 

9,134 

11,201 

637,877 
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Appendix B2 – PRISMA Flow diagram of search and retrieval 
process  (Part 2 of Literature Review) 

Titles identified through 
database searches 

N= 409 

Abstracts reviewed 

N= 138 

Full-text articles reviewed 

N= 86 

Included studies 

N=12 

74 articles excluded 
Reasons: 

Published pre-2004 = 8 
Mean age <65 = 20 

Non-randomised trial = 31 
Study protocol = 1 

Not readmissions = 1 
Full-text unavailable = 1 

 
 
 
 

Included articles 

N=13 

Articles identified through 
reference list of articles 

N=1 
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Appendix C – Study Characteristics (Part Two Literature Review) 

Paper Countr
y 

Study 
design 

Population Sample 
size 

Intervention Follow-up 
and 
readmissi
on 
frequency 

Other 
outcomes 

comments 

Al-
Rashed 
2002 

Englan
d 

RCT elderly 
prescribed >4 
items 

43 study; 
40 control 

discharge 
summary + 
inpatient 
pharmaceutical 
counselling + 
medicine 
reminder card 

2-3 weeks 
and 
3months. 
5/43 
reaadmissi
on in IG 
and 13/40 
in CG 
(p<0.05); 
3m 
readmissio
n: 3/43 IG 
vs 15/40 in 
CG 
(p<0.05). 

knowledge 
compliance, 
home 
medicine 
stocks: At 
visit 1 
knowledge (P 
< 0.01) and 
compliance 
(P < 0.001) 
was better in 
the study 
group. At visit 
2 compliance 
had improved 
in the study 
group (P < 
0.001). 
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Paper Countr
y 

Study 
design 

Population Sample 
size 

Intervention Follow-up 
and 
readmissi
on 
frequency 

Other 
outcomes 

comments 

Chieng 
2015 

New 
Zealand 

audit 
(pre-
post) 

Elderly 
patients (75 
and over) 

500 use of a simple 
medication guide 
(Pill Pruner) in 
hospital. All 
medical staff 
trained to use 
the Pill pruner in 
months 
preceding data 
collection. Pill 
pruner printed on 
pocket sized 
cards for 
reference. 
Doctors were 
encouraged to 
review 
medications 
using the Pill 
Pruner as part of 
the admission 
process and to 
rationalise 
medications prior 
to discharge. 
Feedback was 
provided using 

90 days; 
no 
significant 
differences 

adverse drug 
events 
(ADEs); 
number of 
medications 
on discharge; 
and 
medications 
stopped or 
reduced in 
dose. 
Number of 
discharge 
medications 
was 
decreased 
compared to 
September 
2008 (7.7 ± 
4; P = 0.001) 
but similar to 
that for the 
repeat audit. 
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Paper Countr
y 

Study 
design 

Population Sample 
size 

Intervention Follow-up 
and 
readmissi
on 
frequency 

Other 
outcomes 

comments 

interim audit 
results at 
monthly 
intervals. 
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Paper Countr
y 

Study 
design 

Population Sample 
size 

Intervention Follow-up 
and 
readmissi
on 
frequency 

Other 
outcomes 

comments 

Crotty 
2004 

USA randomiz
ed, 
single-
blind, 
controlle
d trial  

hospitalised 
older adults 
undergoing 
first-time 
transfer to a 
long-term 
care facility. 

110 (67 
women, 43 
men; 
mean [SD] 
age, 82.7 
[6.4] 
years). 56 
IG and 54 
CG 

Had a 
pharmacist visit 
within 60 days 
post hospital 
discharge 

Patients 
who 
received 
the 
interventio
n and were 
alive at 
follow-up 
exhibited a 
significant 
protective 
effect of 
the 
interventio
n against 
worsening 
pain 
(relative 
risk ratio 
[95% CI], 
0.55 
[0.32–
0.94]; P = 
0.023) and 
hospital 
usage (ie, 
the 

The primary 
outcome: 
quality of 
prescribing 
(MAI). 
Secondary 
outcomes 
were 
emergency 
department 
visits, 
hospital 
readmissions
, adverse 
drug events, 
falls, 
worsening 
mobility, 
worsening 
behaviors, 
increased 
confusion, 
and 
worsening 
pain.  No 
difference 
from control 

At 8-week 
follow-up, 
there was no 
change in 
MAI from 
baseline in 
the 
intervention 
group, 
whereas it 
had 
worsened in 
the control 
group (mean 
[95% CI], 2.5 
[1.4–3.7] vs 
6.5 [3.9–9.1], 
respectively; 
P = 0.007).  
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Study 
design 
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size 

Intervention Follow-up 
and 
readmissi
on 
frequency 

Other 
outcomes 

comments 

combinatio
n of 
emergency 
departmen
t visits and 
hospital 
readmissio
ns) (0.38 
[0.15–
0.99]; P = 
0.035), at 
8 weeks 

patients in 
terms of 
adverse drug 
events (1.05 
[0.66–1.68]), 
falls (1.19 
[0.71–1.99]), 
worsening 
mobility (0.39 
[0.13–1.15]), 
worsening 
behaviors 
(0.52 [0.25–
1.10]), or 
increased 
confusion 
(0.59 [0.28–
1.22]). When 
data for 
patients who 
had died 
were 
included, the 
intervention 
had no effect 
on hospital 
usage in all 
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patients (0.58 
[0.28–1.21]). 

Eisenho
wer 
2014 

USA pre-post 
analysis 

elderly 
patients 
admitted for 
COPD 
exacerbation  

29 pharmacist-
conducted 
medication 
reconciliation at 
discharge 

30 days. 4 
patients 
were 
readmitted 
within 30 
days. The 
30-day 
readmissio
n rate was 
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lower than 
the 
baseline 
rate 
(16.0% vs 
22.2%). 

Franchi 
2016 

Italy cRCT Twenty 
geriatric and 
internal 
medicine 
wards were 
randomized 
to 
intervention  
or control.  

N=697: 
347 IG and 
350 in CG 

e-learning 
educational 
program aimed 
at improving 
quality of 
prescribing for 
hospitalised 
elderly 

12m; no 
significant 
difference 

primary: use 
of PIM at 
discharge.  
Secondary: 
prevalence of 
drug-drug 
interaction, 
potentially 
severe drug 
drug 
interaction, 
mortality and 
rehospitalisati
on at 12 mths 

No difference 
in the 
prevalence of 
PIM at 
discharge 
between 
arms (OR 
1.29 95%CI 
0.87–1.91). 
No decrease 
in the 
prevalence of 
DDI (OR 0.67 
95%CI 0.34–
1.28) and 
potentially 
severe DDI 
(OR 0.86 
95%CI 0.63–
1.15) at 
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discharge, 
nor in 
mortality 
rates and 
incidence of 
rehospitalizati
on at 12-
month follow-
up. 

Gallagh
er 2011 

Ireland RCT elderly 
patients  

400 screening with 
STOPP/START 
followed with 
recommendation
s to physicians 

6m. No 
stat sig diff 
or 
frequency 
of hospital 
readmissio
n (64 
readmissio
ns in the 
CG vs. 67 
in the IG, 
P = 0.691).  

No significant 
difference 
between IG 
and CG in 
the LOS 
(median IQR) 
= 8.5 (5–
15.75) days 
for the CG 
and 8 (5–14) 
for the IG, P 
= 0.471). 
Unnecessary 
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polypharmac
y, the use of 
drugs at 
incorrect 
doses, and 
potential 
drug–drug 
and drug–
disease 
interactions 
were 
significantly 
lower in the 
intervention 
group at 
discharge 
(absolute risk 
reduction 
35.7%, 
number 
needed to 
screen to 
yield 
improvement 
in MAI = 2.8 
(95% 
confidence 
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interval 
2.2–3.8)). 

Gillespi
e 2009 

Sweden RCT elderly 
patients (80 
and over) 

400; 199 
IG, 201 
CG 

ward 
pharmacists 

12m. IG 
had 16% 
reduction 
in all visits 
to hospital 
(1.88 vs 
2.24; 95% 
CI 0.72-
0.99). 47% 
reduction 
in ED visits 
(0.35 vs 
0.66; 95% 
CI 0.1-
0.41) 
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Gillespi
e 2013 

Sweden RCT elderly 
patients (80 
and over) 

368; IG 
182, CG 
186 

addition of a 
clinical 
pharmacist to 
the already 
existing ward-
level healthcare 
team 

12m; not 
stat sig - 
underpowe
red to 
detect; stat 
sig 
reduction 
in ED visit; 
stat sig 
reduction 
in drug 
related 
hospital re-
visit; 

MAI 
difference 
post 
intervention - 
at discharge; 
mortality. 
reduction in 
MAI score - 
stat sig; non-
stat sig in 
mortality; 
proportion of 
suggested 
medication 
review 
recommendat
ions that 
were followed 
by the 
prescribing 
physicians 
=75% 

  



 
 

335 
 

Paper Countr
y 

Study 
design 

Population Sample 
size 

Intervention Follow-up 
and 
readmissi
on 
frequency 

Other 
outcomes 

comments 

Graeba
ek 2016 

Denmar
k 

RCT elderly 
patients 

600; equal 
randommis
ation to 
control, 
interventio
n-basic, or 
interventio
n-
extended 

the intervention-
basic group 
received med 
rev and patient 
interview on 
admission and 
the intervention-
extended group 
received med 
rev and patient 
interview on 
admission, med 
rev during 
hospital stay 
together with 
patient interview 
and medication 
report at 
discharge. 

30 days; 
Readmissi
on rate 
was: 
control 22 
%, 
interventio
n-basic 21 
% and 
interventio
n-
extended 
17 %. No 
Stat Sig 
Difference 

Medication 
appropriaten
ess index 
(MAI) 
at discharge 
for 80 
patients in 
each group: 
895 MRPs in 
400 patients 
on admission 
with more 
than half of 
the 
recommendat
ions 
implemented. 
During 
inpatient stay 
and at 
discharge a 
mean of 
further 1 
MRP per 
patient in 
Intervention-
extended 

conference 
abstract 
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was identified 

Hellstro
m 2011 

Sweden prospecti
ve quasi-
experime
ntal 

elderly 
patients  

IG 109; 
CG 101 

interventions 
conducted by a 
newly formed 
multi-disciplinary 
team, which 
included a 
clinical 
pharmacist 
(systematic 
meds rec on 
admission; med 
rev of PIM) 

3m; 
decreasse 
in drug-
related 
revisit to 
hospital - 
stat sig. [I: 
6, C: 12, p 
= 0.047] 

reduction in 
MAI score  
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Holland 
2005 

Englan
d 

RCT elderly 
patients (80 
and over) 
returning to 
own home or 
warden 
controlled 
accommodati
onand taking 
≥2 meds on 
discharge 

872 Two home visits 
by a pharmacist 
within two weeks 
and eight weeks 
of discharge to 
educate patients 
and carers about 
their drugs, 
remove out of 
date drugs, 
inform general 
practitioners of 
drug reactions or 
interactions, and 
inform the 
local pharmacist 
if a compliance 
aid is needed. 

6m; CG vs 
IG 178 
readmissio
ns vs 234  
(rate 
ratio=1.30, 
95% 
confidence 
interval 
1.07 to 
1.58; 
P=0.009, 
Poisson 
model). 
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Koehler 
2009 

USA RCT pilot high risk 
elderly (70 or 
oveR); use of 
≥5 meds 
regularly, ≥3 
chronic 
comorbid 
conditions, 
requirement 
for 
assistance 
with ≥1 ADL, 
and 
preadmission 
residence at 
home or 
assisted 
living  

41 The intervention 
group care 
bundle consisted 
of medication 
counseling/recon
ciliation by a 
clinical 
pharmacist (CP), 
condition specific 
education/enhan
ced discharge 
planning by a 
care coordinator 
(CC), and phone 
follow-up. 

30 and 60 
days. IG 
readmissio
n/ED visit 
rates were 
reduced at 
30 days 
compared 
to the CG 
(10.0% 
versus 
38.1%, P = 
0.04), but 
not at 60 
days 
(30.0% 
versus 
42.9%, 
P=0.52). 

the time 
interval to 
readmission/ 
ED visit was 
longer in the 
IG compared 
to usual care 
(36.2 versus 
15.7 days, P 
=0.05) 

  

Lisby 
2010 

Denmar
k 

RCT elderly 
paitents (70 
or over) 

100 systematic 
medication 
review and 
counselling 
performed by a 
clinical 
pharmacist and 
clinical 

3m; no stat 
sig 
difference 

Primary end-
point was 
length of in-
hospital stay. 
In addition, 
readmissions
, mortality, 
contact to 
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pharmacologist primary 
healthcare 
and quality of 
life were 
measured at 
3-month 
follow-up. No 
significant 
differences 

Marusic 
2013 

Croatia randomiz
ed, 
parallel-
group, 
prospecti
ve, 
interventi
onal 
study 

Elderly pts 
taking ≥2 
meds 

160 pre-discharge 
counseling by 
the 
clinical 
pharmacologist 
about each 
prescribed 
medication. 

30 days; 
no 
significant 
differences 

There were 
34.9 % more 
compliant 
patients 
in the IG. 
Significantly 
more non-
compli- 
ant patients 
in the CG 
were 
readmitted or 
visited 
emergency 
department 
because of 
the disease 
progression 
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(p = 0.031). 
In the IG, 
significantly 
more patients 
were 
readmitted or 
visited 
emergency 
department 
because of 
an adverse 
drug reaction 
(p = 0.022). 
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Midlov 
2008 

Sweden prospecti
ve 
interventi
on study 

Elderly pts 
with at least 
one defined 
medication 
error who 
were 
discharged 
from the 
departments 
of internal 
medicine, 
neurology, or 
infectious 
diseases, 
who will be 
discharged to 
usual care 

IG 248; 
CG 179 

patients received 
a Medication 
Report at 
discharge, 

3m; IG 11 
out of 248 
(4.4%) 
needed 
medical 
care 
because of 
medication 
errors 
compared 
with 16 out 
of 179 
(8.9%) of 
patients in 
CG (p = 
0.049) 

    

Naunto
n and 
Peterso
n 2003 

Australi
a 

RCT aged ≥ 60 
year, had ≥2 
chronic 
medical 
conditions 
requiring 
medication 
and were 
prescribed ≥ 
four regular 

121 Community 
setting: 
pharmacist-
conducted 
follow-up at 
home of high risk 
elderly 
discharged from 
hospital 
(comprehensive 

90 days; 
stat sig 
reduction 
in 
readmissio
ns: 16 
versus 29 
(RR: 0.62 
(95% 
CI: 0.38- 

improvement 
in compliance 
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medications. med review) 1.06) 

Nazaret
h 2001 

Englan
d 

RCT Elderly (75 or 
over) on 4 or 
more meds 

362: 50/50 
randomisat
ion 

pharmacy 
intervnetion: 
hospital 
pharmacist 
develop 
discharge plan 
which gave 
detials of med  
and support 
required by pt. 
Copy given to all 
profs and carers. 
This is followed 
by domiciliary 
assessment by 
comm pharmacy 

3m & 6m; 
no 
significant 
differences 

number of 
deaths, 
attendance at 
outpatient, 
GP, 
proportion of 
days in 
hospital, 
general well 
being, 
satisfaction 
with service, 
knowledge of 
and 
adherence to 
meds. No 
difference 
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Scullin 
2007 

Norther
n 
Ireland 

RCT high risk 
elderly with 
one criteria: 
taking at 
least 4 meds, 
taking a high 
risk drug(s), 
taking 
antidepressa
nts, and/or 
had a 
previous 
hospital 
admission 
within the last 
6 months. 

IG 371; 
CG 391 

comprehensive 
pharmaceutical 
care provided by 
a pharmacy 
team throughout 
each of three 
stages: patient 
admission, 
inpatient 
monitoring and 
counselling, and 
patient 
discharge. 

12m; IG vs 
CG (40.8% 
vs. 49.3%; 
p = 0.027; 
Fisher’s 
exact test) 
and an 
increased 
time to 
readmissio
n [20 days 
longer ( P 
= 0.0356; 
log rank 
test)] 

IG vs CG - 
reduced LOS 
by 2 days 
p=0.003).  

A NNT 
calculation 
indicated that 
for 
approximatel
y every 12 
patients 
receiving the 
IMM service, 
one 
readmission 
to hospital, 
within 12 
months of 
discharge, 
would be 
prevented. 
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Spinewi
ne 2007 

Belgium RCT elderly 
patients (70 
and over) 

203; IG 
103, CG 
100 

Pharmaceutical 
care provided 
from admission 
to discharge by a 
specialist clinical 
pharmacist. The 
appropriateness 
of treatment was 
analyzed, and a 
pharmaceutical 
care plan was 
prepared. 
Whenever an 
opportunity for 
optimization was 
identified, the 
pharmacist 
discussed that 
opportunity with 
the prescriber, 
who could 
accept or reject 
the intervention. 

12m. 
Readmissi
on rates 
were 
similar 
(32.6% vs 
33.7%, 
respectivel
y, P=1.0) 

MAI, Beers 
and ACOVE 
underuse 
criteria. 
Mortality, and 
ED visits up 
to 12m post 
discharge. IG 
improved 
MAI, Beers 
and ACOVE 
score on 
admission 
and 
discharge vs 
CG (OR 
=9.1, 95% 
CI=4.2–21.6 
and OR=6.1, 
95% CI = 
2.2–17.0, 
respectively). 
IG vs CG on 
mortality and 
emergency 
visits lower 
but not stat 
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sig.  
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Torrison 
2013 

Sweden prospecti
ve quasi-
experime
ntal 

medical 
inpatients 
living in the 
community 
and aged 
over 60 years 

200; 99 IG, 
101 CG 

MDT 
intervention: 
consist of a 
comprehensive 
med rev, 
improved 
discharge 
planning, post-
discharge 
telephone follow-
up, and liaison 
with the patient’s 
GP 

12m; CG 
vs IG 125 
vs 58 
(Mann–
Whitney U 
test, P = 
0.02) 

LOS. CG vs 
IG (1,228 and 
492, 
respectively 
(P = 0.009). 
Yearly 
admissions 
had 
increased 
from the 
previous year 
in the control 
group from 
77 to 125 
(Wilcoxon 
signed-rank 
test, P = 
0.002) and 
decreased 
from 75 to 58 
in the 
intervention 
group (P = 
0.25).  

Separate 
analyses 
were made 
for 12-month 
survivors and 
from an ITT 
perspective. 
Comparative 
analyses 
were made 
between 
groups as 
well as within 
groups over 
time. From 
the ITT 
perspective, 
the same 
general 
pattern was 
observed but 
was not 
significant 
(1,827 versus 
1,008 
hospital 
nights, 
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Mann–
Whitney test, 
P = 0.054). 

Urfer 
2016 

Switzerl
and 

pre-post 
analysis 

elderly 
patients 

IG 450; 
CG 450 

an easy-to-use 
checklist aimed 
at supporting the 
therapeutic 
reasoning of 
physicians in 
order to reduce 
inappropriate 
prescribing and 
polypharmacy 

30 days; 
no 
significant 
differences 

primary: 
proportion of 
patients 
prescribed 
PIMs 
(STOPP), 
and total 
number of 
prescribed 
medications 
at discharge. 
Secondary 

Significant 
reduction by 
22% of the 
risk of being 
prescribed ≥1 
PIM at 
discharge 
(adjusted risk 
ratios [RR] 
0.78; 95% CI: 
0.68–0.94), 
but not with a 
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outcomes 
(evaluated at 
discharge), 
were the 
prevalence of 
polypharmac
y 
(concomitant 
use of ≥5 
drugs) and 
hyperpolypha
rmacy 
(concomitant 
use of ≥10 
drugs), the 
prevalence of 
PPOs 
(START) 

reduction of 
at least 20% 
of the 
number of 
drugs 
prescribed at 
discharge, 
nor with a 
reduction of 
the risk of 
PPOs at 
discharge 
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Patient Name: xxxxxxxPatient address: xxxxxxxxx 

Appendix D - Discharge summary template within the clinical 
system 

 

Inpatient Letter 
 
 
 
 

Admission date:  
Admission Source :  
Admission Method:.  
Discharge Date  
Sex:  
Date of Birth:  
Marital Status  
NHS number:  
Hospital Number:  
-------------------------------------------------------------------------------- 

Presenting complaint(s) 
 
Primary diagnosis (main condition treated) 
 
All other diagnoses/injuries 
 
Complications - N/A 
 
Allergies - None 
 
Relevant investigations and results 
 
Relevant inpatient treatments and progress 
 
Discharge destination -  
 
Is DNACPR in place? Please select yes or no dropdown and if yes 
select additional required dropdowns and ensure copy accompanies 
patient out of hospital –  
 
Has patient had a blood transfusion during this admission? -  
 
Results awaited –  
 
Follow up plans - hospital (including trauma rehabilitation) 
 
Follow up plans - GP & community -  
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Medication changes (differences between drugs on admission and on 
discharge) 
 
Prescribers bleep – xxxx 
 

TTO 
Drug 

Dose Frequency Route Supply 
GP 

Action 
Duration Signatory Amended 

         

 
 

Checked By: xxxxxx, date checked 

 

 
GP Name 
GP address 

  

Consultant 
Ward 
Specialty 
Letter Ref 
Date Printed 
Signed 

xxxx 
xxxxxxx 
xxxx 
xxxxxxxx 
xxxxx 
xxxx  
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Appendix E: Data cleaning process for Study 1. 

 

 

 

 

 

 

 

 

 

 

Total number of patients with 
3 or more admissions in 

2015 

Total number of patients after 
removing day cases and 
surgical admissions 

 

Random selection of 100 
patients. 

Total number of patients with 
less than 3 admissions in 

2015 

Total number of patients after 
removing day cases and 
surgical admissions 

 

Random selection of 100 
patients. 
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Appendix F: Data collection proforma for Study 1 
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Appendix G: Power Calculation using Open-Epi program 

Sample Size for Unmatched Case-Control Study 
 

For: 
     

 
Two-sided confidence level(1-alpha) 95 

 

 
Power(% chance of detecting) 80 

 

 
Ratio of Controls to Cases 1 

 

 

Hypothetical proportion of controls with 

exposure 
51 

 

 

Hypothetical proportion of cases with 

exposure: 
72 

 

 

Least extreme Odds Ratio to be 

detected: 
2.47 

 

  
     

 
Kelsey Fleiss Fleiss with CC 

 

Sample Size - 

Cases 
85 84 93 

 

Sample Size - 

Controls 
85 84 93 

 

Total sample size: 170 168 186 
 

  
     

References 

Kelsey et al., Methods in Observational Epidemiology 2nd Edition, Table 12-15 
Fleiss, Statistical Methods for Rates and Proportions, formulas 3.18 &3.19 
  

     
CC = continuity correction 
Results are rounded up to the nearest integer. 
Print from the browser menu or select, copy, and paste to other programs. 
 
Results from OpenEpi, Version 3, open source calculator--SSCC  
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Appendix H: Online PPIE panel invitation letter – Phase 1 

 

Introduction and background 

My name is V-Lin Cheong and I am undertaking a research project as part of my 

doctorate qualification at Sheffield Teaching Hospitals. My research project is 

looking into frequent hospital admission in older patients living with frailty. Frailty 

is related to the ageing process, where our bodies gradually lose their in-built 

reserves, leaving us vulnerable to dramatic, sudden changes in health triggered 

by seemingly small events such as a minor infection or a change in medication 

or environment. In medicine, frailty relates to the group of older people who are 

at highest risk of adverse outcomes such as falls, disability, admission to 

hospital, or the need for long-term care. My project looks at whether there are 

any aspects of patients’ medication which can lead to frequent hospital 

admissions in older people living with frailty. In addition to this, it will also look at 

what patients, informal carers, clinicians and service managers think are the 

priorities for service delivery in order to reduce the risk of frequent admissions in 

this patient group.  

Your involvement 

The results of my research could ultimately affect the care of patients living with 

frailty who use the services of the hospital here in Sheffield. Your involvement 

as a member of the patient and public involvement panel will help me to design 

a study which has a clear benefit to patients.  

I would appreciate your time and effort in reading the project overview below 

about my study. After reading, please provide answers or comments to the 

following questions: 

1. Is my research question an important question to ask, and do you see it 

as being of benefit to patients?  
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2. Is the research process acceptable for patients, or will it present any 

difficulties or issues for the research participants? 

 

Project overview 

From our review of published evidence, and looking at what happens in clinical 

practice, we know that patients can face a variety of problems with their 

medicines after discharge and that these problems can lead to readmission to 

hospital.  We then carried out another literature review to identify interventions 

which can help reduce these medicine related issues.  

We are now planning to ask patients, informal carers, clinicians and service 

managers, which of these interventions they think are most important. The 

purpose of asking participants to prioritise the interventions is so we have their 

input into designing future interventions.  We aim to understand participants’ 

priorities using a survey questionnaire. The survey questionnaire consists of a 

list of interventions which participants are required to give a score out of 1-5 of 

how effective they think it is, how practical it is, and how acceptable it is to 

patients.   

We will collate and anonymise the answers to the questionnaire and then send 

the questionnaire out again to ask participants to review the summary report 

and update their original scoring of the priorities according to what they feel is 

most appropriate now they have information about the views of the rest of the 

group. This process of re-sending the questionnaire with a summary of the 

responses is repeated until consensus is reached across the group about the 

priorities. Typically, up to three rounds of surveys would be required to gain 

consensus. This process will allow us to find out which interventions are 

considered the most deliverable, acceptable and sustainable. From this, we can 

carry out further testing of these interventions in the next stage of the research.  

Participants can opt to have their questionnaire administered either face-to-face 

with a researcher or as an online questionnaire to complete themselves. This 
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project aims to recruit at least 30 participants, consisting of service providers 

with the knowledge and expertise of providing care or designing health services 

to frail elderly patients; and service users: patients or carers who are 75 years or 

over with more than two hospital admissions in the past year. The service 

providers will be identified using 'snowball sampling' strategy, which is by 

contacting known experts within local and regional area via email, with a short 

summary of the study to gauge interest in participating in the study. These 

experts will also be asked to inform other clinicians who they think might be 

interested in participating in this study. Service users will be recruited from the 

elderly wards at the Trust. Patient records will be screened by clinical staff on 

the unit to identify eligible patients, who will be approached by a researcher to 

discuss the study. Once consent is gained from the participants, a consent form 

will be sent to the participants to sign, with options given to withdraw from the 

study where applicable. 

Now that you have read about my research plans 

1. Is my research question an important question to ask, and do you see it 

as being of benefit to patients?   

2. Is the research process acceptable for patients, or will it present any 

difficulties or issues for the research participants? 

 

Thank you and getting in touch 

Thank you for your time in providing valuable feedback for my research. Please 

do not hesitate to get in touch with me if you require any further information 

regarding this research study. I can be contacted by email at: 

v.cheong@bradford.ac.uk 

 

Yours Sincerely, 

 

mailto:v.cheong@bradford.ac.uk
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V-Lin Cheong 
PhD student and Pharmacist 
Sheffield Teaching Hospital Foundation Trust 
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Appendix I: Patient facing documents for Study 2 

Consensus building study: Interventions to reduce risk of hospital readmissions 
in patients living with frailty 

We invite you to take part in a Delphi consensus study 
 

 Before you decide whether to take part, it is important for you to understand 

why the research is being done and what it will involve. 

 Please take time to read the following information carefully. Discuss it with 

friends and relatives if you wish. 

 You are free to decide whether or not you wish to take part in this study. If 

you choose not to take part, this will not affect the clinical care you receive. 

 You can ask us if there is anything that is not clear or if you would like more 

information. SEE CONTACT DETAILS AT THE BOTTOM OF THIS FORM 

What is the study about? 
 

 We want to find out what older patients with experiences of repeat hospital 

admissions and their carers think of interventions which can reduce the risks 

of frequent hospital admissions. 

 What do we mean by interventions? 
o In medical terms this could be a medicine, surgery, a test or 

counselling.  

o In this research, it is mainly around health services  

 We want to find out which interventions patients and their carers think are 

most acceptable and effective for reducing admissions into hospital.  

 We will do this by carrying out surveys with patients and carers, which 

require them to give a score of 1-5 for how effective and acceptable they 

think each intervention is and an opportunity to comment.  

 The survey will be short and if you wish, a researcher can help you with 

filling out the survey.  

 You will get a summary of the survey results so that you have an opportunity 

to review your previous score and if appropriate, change your score or add 

further comments. 
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 You may have to complete up to three rounds of surveys so that any 

agreement or disagreement between all the participants can be explored.  

 You can stop taking part in the study at any time.  

 

Why are we doing this study? 

  

 Older people who have multiple hospital admissions can experience 

complications with their medication.  

  

 Some research evidence showed a link between certain medication-related 

risk factors (such as taking multiple medication, and taking certain 

medication that can cause side effects in older patients) and frequent 

hospital admissions.  

 So far, there is a lack of research into the priorities of patients and carers for 

interventions or services that can reduce these risks. 

 The views of both health professionals and patients/ carers are important to 

find out which possible interventions: 

o Work best, given the current resources available within the NHS.  
o Are most acceptable and useful to patients. 

 

Why am I being asked to take part? 

 

 We would like to recruit 10 patients or carers.  

 You have been approached because you are either: 

o Over the age of 75 years and have experienced more than two 

unplanned hospital admissions in the past year, or 

o You are the main carer who is supporting someone who is aged over 

75 years with more than two unplanned hospital admissions in the 

past year. 

 

What will I need to do if I take part? 

 

 You would need to complete up to three surveys over the study period of 

approximately five months.   
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 It may take up to 30 minutes to complete each survey, but it should not take 

longer than 30 minutes.  

 If you wish, a researcher will be available to help you with completing the 

survey.   

 You can choose to complete the survey questionnaire either in your own 

home, or at a venue of your choice (e.g. at the hospital). A researcher will 

meet you at the venue of your choice to complete the questionnaire with you.  

 You would need to sign the consent form if you wish to take part in this 

study.  

What are the possible benefits of taking part? 
 

 There may be no apparent and immediate benefit in taking part in this study. 

However, your opinions and views may help to shape future services aimed 

at improving the experiences of older people with frequent hospital 

admissions.  

 

What are the possible disadvantages and risks of taking 
part? 

 

 You may find it difficult to weigh up risks and benefits of an intervention if 

you have not done this before. However, a researcher will be able to help 

you and answer your questions.  

 You may also find that having to take part in three rounds of surveys can be 

inconvenient and time consuming. This will be minimised by keeping the 

survey short. 

 

What will happen if I don't want to carry on with the 
study? 

 

 It is perfectly acceptable if you should decide not to carry on with the study: 

whether before the study starts, or half-way through the study, or towards 

the end of the study.  

 You will be asked before each round of survey, whether or not you still wish 

to carry on with the study.  

 Any decisions you make about whether or not to take part in the study, or to 
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stop taking part, will not affect the care that you receive.  

 If you decide to withdraw from the study, it may not be possible to withdraw 

your survey responses which have already been analysed.  

 Your responses to the surveys will be shared with other participants but they 

will not be able to link the responses back to you.  

 

How will my information be kept confidential? 

 

 We will not be accessing and storing any information relating to your medical 

condition.  

 Any information collected during the course of this study will be stored 

securely.  

 You will not be identified from your survey response, either to the other 

participants or to anyone else. 

 

What will happen to the results of this study? 
 

 We aim to publish the results in an academic journal.  

 We will use the results to design interventions for further testing to see if it is 

effective in reducing the risks of frequent hospital admissions. 

 You will be sent a copy of summary results, so you are kept up to date with 

what we have done.  

 

This study has been approved by:  

 NHS Research Ethics Committee 

 University of Bradford Research Ethics Committee 
 

Further information and contact details 

 If you have any queries about this information sheet, or require further 

information about the study, please contact: 

Ms. V-Lin Cheong 

Pharmacy Doctoral Training Fellow 

Pharmacy Department, Northern General Hospital 
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Sheffield Teaching Hospitals Foundation Trust 

Email: v-lin.cheong@sth.nhs.uk 

Telephone: 07784 836 354 

 

 

 

  

mailto:v-lin.cheong@sth.nhs.uk
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Appendix J1: Initial email invitation to participate to establish 
level of interest 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dear  , 

We are currently recruiting expert participants for our Delphi consensus study on ‘pharmacists 
interventions to reduce risk of hospital readmissions in frail elderly patients’.  

We would like to invite you to take part in this study.  

  

What is a Delphi study? 

The Delphi is an iterative multi-stage process involving questionnaires designed to combine opinion 
into group consensus.  

  

What is the purpose of the study? 

The purpose of this study is to ascertain patients’ and health professionals’ priorities and views of 
which interventions can be delivered to reduce medicines-related risks for readmissions within the UK 
health setting. There is a need to design high impact interventions delivered to patients at high risk of 
readmissions in order to maximise the benefit of these interventions. 

  

Why have I been invited to take part? 

As an established clinician or service manager working in the field of care of the elderly, your views 
about the pharmacy interventions aimed at reducing hospital readmissions in patients living with 
frailty are important in informing future intervention design. 

  

What next?  

If you wish to take part, then please reply to this email so I could send you the ‘participant information 
sheet’ and ‘participant consent form’ to formally recruit you onto the study.  

(This study is currently being approved by NHS REC, it is anticipated that it will be approved by 
second week of February.) 

If you would like any further information about the study before deciding to take part, please contact 

V-Lin Cheong by email (v.cheong@bradford.ac.uk or v-lin.cheong@sth.nhs.uk  ) 

Kind regards, 

 

https://webmail.sth.nhs.uk/owa/redir.aspx?C=tdVswCSGdYGUW_FKOp3ypHVwpwdQ6Px16fPHbG5fvCjbXyoLslPWCA..&URL=mailto%3av.cheong%40bradford.ac.uk
https://webmail.sth.nhs.uk/owa/redir.aspx?C=hz05WKzVgv-kOmH0_f5Biozk13_xJfCSsSxB7XWcHlvbXyoLslPWCA..&URL=mailto%3av-lin.cheong%40sth.nhs.uk
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 Appendix J2: Formal email to obtain consent to participate 
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Appendix K : Round one Delphi Survey questionnaire 

 

 

Delphi survey round 1 

Delphi Expert Consensus Survey: Interventions to reduce risk of 

hospital readmissions in patients living with frailty 

Introduction and Instructions 

Many thanks for agreeing to participate in our “Delphi survey”.  We value 
your judgment and we appreciate your participation. Your answers to these 

questions will be kept confidential. There are no right or wrong answers – 
we are only interested in what you think. 
 

Below are lists of activities provided by health professionals in research to 
improve medicines use and health outcomes (in this case, reduction in 

repeated hospital admissions in elderly patients). These activities are also 
known as “interventions”. We plan to have up to five interventions identified 
by you and other participants as being likely to improve outcome for 

patients. This will allow us to test and further implement these interventions 
locally to reduce repeated hospital admissions.   

 
We have identified 19 interventions which are focused on improving the use 
of medicines. We would like you to rank these interventions by, indicating 

the degree with which you agree with three statements adjacent to the 
interventions using a scale of 1 to 5 (where 1= strongly disagree and 5= 

strong agree). Please refer to page 3 of this questionnaire for details about 
how to rank the interventions.  

 
This survey has 3 sections:  

Section 1 is to collect some information about you.  

Section 2 consists of the “interventions” which were chosen after reviewing 

published research. There is a comment box at the end of each row if you 

have any comments you’d like to share with us.   

In Section 3, you will find space to add “interventions” that are not 

included in Section 2, and which you would like us to consider.  
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Section 1: About you 

No. Question Additional 
instructions 

1. Role(s) (tick all that apply): 
 Carer^                
 Consultant (Care of the Elderly)* 

 General Practitioner*    
 Nurse Practitioner* 

 Patient^  
 Pharmacist*  
 Service Manager* 

 Other* ________________________ 
 

* For clinicians and 
service managers, 
please proceed to 

question 2.  
 

^ For patients or 
carers, please proceed 
to question 3. 

2. Area of Practice 
 

 Secondary care        
 Primary Health Care         
 Other ____________________(Please 

state)   
 

 
Please proceed to 

question 6. 

3. How many times have you, or if you are a 
carer, the person you care for, been 

admitted to hospital in the last 12 months? 
 

 less than 2 times 

 more than 2 times 
 not sure 

 

 
Please proceed to 

question 4. 

4. Do you, or if you are a carer, does the 

person you care for, have a disability, long-
term illness or health condition? 

 Yes 

 No 
 Prefer not to say 

 

 

Please proceed to 
question 5. 

5.  Do you, or if you are a carer, the person you 

care for, receive any caring help from 
family, partner, friends or paid carer due to 
your illness, frailty or disability? 

 Yes 
 No 

 

 

 

6. What is your gender?  

 
 Male  

 Female 
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7. What is your age?  

 
 Under 34   
 35– 44   

 45 – 54   
 55 - 64   

 65 and older  
 Prefer not to say 

 

 

8. How would you describe your ethnic origin? 
(Tick one box only) 

 White 
 Asian or Asian British 

 Black or Black British 
 Mixed 
 Other ethnic group __________(please 

state) 
 

 

 

 

Section 2: Prioritising pharmaceutical interventions for reducing 

repeated hospital admissions in elderly patients.    

We would like you to rank each intervention overleaf on three aspects:   
 

1. How effective these interventions might be in helping the patient to 

gain the most benefit from their medicines (clinical benefit) 
2. How acceptable these interventions might be for patients (patient 

acceptability) 
3. How feasible these interventions might be for the health service and 

patients to carry out in practice (feasibility).  

 

Please provide a ranking as to how much you agree with the statements 

that are adjacent to the individual interventions.  

 

 
The patient pathway from home to hospital to home again is shown below 
with the different terms used in the table to describe certain points along 

this pathway. 
 
 

 

 

 

 Home (or usual 
place of 
residence) 

Hospital Home (or 
discharge 
destination). 

On admission Discharge 
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 Ranking: 
1- Strongly disagree 
2- Disagree 
3- Neither agree or disagree 
4- Agree 
5- Strongly agree 
 

 

Interventions 

This 
intervention 
is ‘clinically 
beneficial’   

This 
intervention 
is ‘acceptable 
for patients’  

This 
intervention 
is ‘feasible to 
deliver’  

Comments 

Single Interventions 
1. A care coordinator who helps 

patients transition smoothly 

from hospital to home, or home 

to hospital. The coordinator 

makes sure all parties 

(healthcare professionals, 

patients, and family members) 

have the necessary information 

relating to the care of the 

patient.  
 

    

2. The hospital pharmacist gives 

written information about 

medicines to patients at 

discharge. Information includes 

medicines and their doses, and 

any changes to medicines.   

    

3. The hospital pharmacist 

telephones the patient 5-7 days 

after discharge, to review 

medication use and check for 

any medication side effects.  

 

    

4. The hospital pharmacist 

arranges two follow-up home 

visits to patient (2 and 8 weeks 

after discharge). During the 

home visit, the pharmacist 

educates the patient about 

medicines, reviews the patient’s 

medication, and liaises with 

their GP if any side effects are 

observed. 
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 Ranking: 
1- Strongly disagree 
2- Disagree 
3- Neither agree or disagree 
4- Agree 
5- Strongly agree 
 

 

Interventions 

This 
intervention 
is ‘clinically 
beneficial’   

This 
intervention 
is ‘acceptable 
for patients’  

This 
intervention 
is ‘feasible to 
deliver’  

Comments 

5. Health care professionals at the 

hospital provide an accurate and 

timely account of the patient’s 

hospital episode to their GP 

after the patient is discharged 

from hospital (discharge 

summary). This summary 

should contain details such as 

the date of admission and 

discharge, reason(s) for 

admission, diagnosis, current 

medications and any follow up 

instructions for the GP.  

 

    

6. The hospital pharmacist gives 

medicines-related information 

verbally or in written form to 

the patient or their 

representative. The information 

covers topics like what the 

medicine is for, directions for 

use, advice on side effects, 

precautions, storage, diet and 

life style advice (before 

discharge or at discharge).  

 

    

7. The hospital pharmacist gets 

the most accurate list possible 

of all medicines a patient is 

taking on admission to hospital. 

This is to make sure that the 

correct medicines are given to 

the patient throughout the 

home-hospital-home journey. 
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 Ranking: 
1- Strongly disagree 
2- Disagree 
3- Neither agree or disagree 
4- Agree 
5- Strongly agree 
 

 

Interventions 

This 
intervention 
is ‘clinically 
beneficial’   

This 
intervention 
is ‘acceptable 
for patients’  

This 
intervention 
is ‘feasible to 
deliver’  

Comments 

8. The hospital pharmacist gets 

the most accurate list possible 

of all medicines a patient is 

taking at discharge (including 

the ones started or stopped in 

hospital) (i.e. medicines 

reconciliation at discharge from 

hospital). This is to ensure that 

the correct medicines are given 

to the patient after discharge 

from the hospital.  

 

    

9. The hospital pharmacist carries 

out a medication review daily 

during hospital stay. This is a 

process where a patient’s 

medicines are assessed in detail 

to find any problems relating to 

medicines. Any problems found 

are presented as written 

recommendations to the 

hospital consultant for action.  

  

    

10. The hospital pharmacist carries 

out a medication review on 

admission to hospital. The 

pharmacist communicates any 

problems found verbally with 

the hospital consultant for 

action.   
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 Ranking: 
1- Strongly disagree 
2- Disagree 
3- Neither agree or disagree 
4- Agree 
5- Strongly agree 
 

 

Interventions 

This 
intervention 
is ‘clinically 
beneficial’   

This 
intervention 
is ‘acceptable 
for patients’  

This 
intervention 
is ‘feasible to 
deliver’  

Comments 

11. The hospital pharmacist runs an 

education workshop for the 

hospital doctors. The workshop 

focuses on medicines likely to 

cause side effects in elderly 

patients. After the workshop, 

doctors are given a pocket-sized 

reminder card which contains a 

list of ‘risky medicines’ in elderly 

patients.  

 

    

12. The hospital prepares an online 

learning course to teach all 

prescribing doctors and health 

care professionals about 

medicines likely to cause side 

effects in elderly patients.   

 

    

13. The hospital pharmacist audits 

the prescribing of ‘risky 

medicines’ for elderly patients in 

hospital. The results are the fed 

back to individual clinicians to 

improve future practice. 

 

    

Combination interventions 



 

372 
 

 Ranking: 
1- Strongly disagree 
2- Disagree 
3- Neither agree or disagree 
4- Agree 
5- Strongly agree 
 

 

Interventions 

This 
intervention 
is ‘clinically 
beneficial’   

This 
intervention 
is ‘acceptable 
for patients’  

This 
intervention 
is ‘feasible to 
deliver’  

Comments 

14.  

 Patients, their GPs, the district 

nurses and carer (where 

appropriate) receive a copy of 

the patient’s discharge 

summary sheet.  

 Patients are given a medicine 

reminder card, which outlines 

the medicines they are taking, 

the doses and the frequency 

which they should be taken.  

 Patients are asked to show the 

discharge summary and the 

medicines reminder card on 

their first visit to the community 

pharmacist or GP post-

discharge. 
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 Ranking: 
1- Strongly disagree 
2- Disagree 
3- Neither agree or disagree 
4- Agree 
5- Strongly agree 
 

 

Interventions 

This 
intervention 
is ‘clinically 
beneficial’   

This 
intervention 
is ‘acceptable 
for patients’  

This 
intervention 
is ‘feasible to 
deliver’  

Comments 

15.  

 The hospital pharmacist gets a 

complete list of patient’s current 

medications on admission.  

 During hospital stay, the 

pharmacist carries out a 

medication review, and provides 

recommendations to the 

hospital doctor.   

 The pharmacist educates the 

patient about their medicines 

throughout the hospital stay.  

 The pharmacist gives verbal and 

written advice about their 

medicines before discharge.  

 The hospital pharmacist then 

discusses any medication 

changes with the patient’s GP.   

 The hospital pharmacist 

telephones the patient 2-

months after discharge to check 

for any side effects.   

 

    

16.  

 The hospital pharmacist gets 

the most accurate list of the 

patient’s medicines shortly after 

admission.  

 During hospital stay, the 

pharmacist reviews the patient’s 

medicines to find any problems.  

 The problems are then 

discussed with the multi-

professional team during ward 

rounds. The patient’s medicines 

are reviewed at least twice a 

week for medicines-related 

problems.  

 

    



 

374 
 

 Ranking: 
1- Strongly disagree 
2- Disagree 
3- Neither agree or disagree 
4- Agree 
5- Strongly agree 
 

 

Interventions 

This 
intervention 
is ‘clinically 
beneficial’   

This 
intervention 
is ‘acceptable 
for patients’  

This 
intervention 
is ‘feasible to 
deliver’  

Comments 

17.  

 The pharmacist arranges a 

home visit with the patient 2-

weeks after discharge to assess 

if the patient can self-medicate 

and follow their medicines 

regime.  

 The pharmacist educates the 

patient and carer, where 

appropriate, removes out of 

date medicines, and reports 

possible side effects to the GP. 

 The pharmacist then arranges 

another visit at 6 to 8 weeks 

after discharge to reinforce the 

original advice. 
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 Ranking: 
1- Strongly disagree 
2- Disagree 
3- Neither agree or disagree 
4- Agree 
5- Strongly agree 
 

 

Interventions 

This 
intervention 
is ‘clinically 
beneficial’   

This 
intervention 
is ‘acceptable 
for patients’  

This 
intervention 
is ‘feasible to 
deliver’  

Comments 

18.  

 A care coordinator and a 

pharmacist deliver a care 

package to the patient.   

 The care coordinator sees the 

patient daily during hospital 

stay and teaches the patients 

about self-care at home and 

what to do if problems arise.  

 The pharmacist focuses on 

getting an accurate list of 

medicines and educating the 

patient about any new 

medicines started in hospital.  

 The discharge summary is then 

sent to the GP and the patient.  

 The pharmacist telephones the 

patient 5-7 days post-discharge 

to confirm if the patient has 

received their medicines, to 

schedule any appointments, as 

well as to review medicines and 

check presence of side effects. 

   

    

19.  

 The pharmacist gets an accurate 

list of all medicines shortly after 

admission to hospital. 

 The pharmacist carries out a 

medication review every day 

during hospital stay.  

 The pharmacist educates the 

patient about their medicines 

verbally.  

 A discharge summary is sent to 

the GP by the hospital clinicians.  
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Section 3: Identifying Additional Priorities for “Pharmaceutical 

interventions” to reduce repeated admissions in elderly patients. 

Please add any interventions for which you feel would be beneficial and 

explain why. 

 

 
Thank you for participating in this initial Delphi Expert Consensus process.  
After we receive the responses from all participants, we will send you a 

summary of the responses to this survey so that you may compare your 
own priorities with those identified by others, and revise your priorities if 

you so desire.  This will be sent to you within the next month.  
 

Your participation will help us build consensus about which interventions 

would be most useful (to clinicians, service managers, patients and carers) 

in reducing repeated hospital admissions in elderly patients. 
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Appendix L1: Letter from NHS REC – Favourable Opinion 

 

27 February 2018 
 
Ms V-Lin Cheong 
Pharmacy Doctoral Training Fellow 
School of Pharmacy 
Richmond Building 
University of Bradford 
BD7 1DP 
 
Dear Ms Cheong 
 
Study title: 
Consensus building of pharmaceutical interventions prioritisation to 
reduce risk of frequent hospital admissions in Frail Elderly Patients? 
Capturing the Voice of Practitioners and patients: A Modified Delphi 
Process 
 
REC reference: 18/NI/0027 
Protocol number: 3 
IRAS project ID: 227744 
 
Thank you for your letter received 22 February 2018, responding to the 
Proportionate Review Sub-Committee’s request for changes to the 
documentation for the above study. 
The revised documentation has been reviewed and approved by the sub-
committee. 
We plan to publish your research summary wording for the above study on the 
HRA website, together with your contact details. Publication will be no earlier 
than three months from the date of this favourable opinion letter. The 
expectation is that this information will be published for all studies that receive 
an ethical opinion but should you wish to provide a substitute contact point, wish 
to make a request to defer, or require further information, please contact please 
contact hra.studyregistration@nhs.net outlining the reasons for your request. 
Under very limited circumstances (e.g. for student research which has received 
an unfavourable opinion), it may be possible to grant an exemption to the 
publication of the study. 
 
Confirmation of ethical opinion 
On behalf of the Committee, I am pleased to confirm a favourable ethical 
opinion for the above research on the basis described in the application form, 
protocol and supporting documentation as revised. 
Conditions of the favourable opinion 
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The REC favourable opinion is subject to the following conditions being met 
prior to the start of the study. 
 
Management permission must be obtained from each host organisation prior to 
the start of the study at the site concerned. 
 
Management permission should be sought from all NHS organisations involved 
in the study in accordance with NHS research governance arrangements. Each 
NHS organisation must confirm through the signing of agreements and/or other 
documents that it has given permission for the research to proceed (except 
where explicitly specified otherwise). 
Guidance on applying for HRA Approval (England)/ NHS permission for 
research is available in the Integrated Research Application System, 
www.hra.nhs.uk or at http://www.rdforum.nhs.uk. 
Where a NHS organisation’s role in the study is limited to identifying and 
referring potential participants to research sites (“participant identification 
centre”), guidance should be sought from the R&D office on the information it 
requires to give permission for this activity. 
For non-NHS sites, site management permission should be obtained in 
accordance with the procedures of the relevant host organisation. 
Sponsors are not required to notify the Committee of management permissions 
from host organisations. 
 
Registration of Clinical Trials 
All clinical trials (defined as the first four categories on the IRAS filter page) 
must be registered on a publically accessible database. This should be before 
the first participant is recruited but no later than 6 weeks after recruitment of the 
first participant. 
There is no requirement to separately notify the REC but you should do so at 
the earliest opportunity e.g. when submitting an amendment. We will audit the 
registration details as part of the annual progress reporting process. 
To ensure transparency in research, we strongly recommend that all research is 
registered but for non-clinical trials this is not currently mandatory. 
If a sponsor wishes to request a deferral for study registration within the 
required timeframe, they should contact hra.studyregistration@nhs.net. The 
expectation is that all clinical trials will be registered, however, in exceptional 
circumstances non registration may be permissible with prior agreement from 
the HRA. Guidance on where to register is provided on the HRA website. 
 
It is the responsibility of the sponsor to ensure that all the conditions are 
complied with before the start of the study or its initiation at a particular 
site (as applicable). 
 
Ethical review of research sites 
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The favourable opinion applies to all NHS sites taking part in the study, 

subject to management permission being obtained from the NHS/HSC R&D 

office prior to the start of the study (see “Conditions of the favourable 

opinion” above).  

Approved documents  

The documents reviewed 

and approved by the 

Committee are: 

Document  

Version  Date  

Covering letter on 

headed paper [Cover 

Letter]  

1  17 January 2018  

Covering letter on 

headed paper [Cover 

Letter]  

1a  01 February 2018  

GP/consultant 

information sheets or 

letters [PIS clinician/ 

managers]  

2  01 February 2018  

IRAS Application Form 

[IRAS_Form_22022018]  

22 February 2018  

IRAS Checklist XML 

[Checklist_22012018]  

22 January 2018  

IRAS Checklist XML 

[Checklist_22022018]  

22 February 2018  

Other [Lone worker 

guidance STH]  

2  21 February 2018  

Participant consent form 

[consent form (patients/ 

carers)]  

3  01 February 2018  

Participant consent form 

[consent form clinicians/ 

service managers]  

2  01 February 2018  
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Participant information 

sheet (PIS) [Participant 

information sheet 

(patients/ carers)]  

4  01 February 2018  

Referee's report or other 

scientific critique report 

[Scientific review report]  

1  15 January 2018  

Research protocol or 

project proposal 

[Research protocol]  

3  16 January 2018  

Summary CV for Chief 

Investigator (CI) [CV 

VLC]  

1  17 January 2018  

Summary CV for student 

[CV VLC]  

1  17 January 2018  

Summary CV for 

supervisor (student 

research) [CV Supervisor 

1]  

1  03 November 2017  

Summary CV for 

supervisor (student 

research) [CV Supervisor 

2]  

1  26 February 2017  

Validated questionnaire 

[Questionnaire]  

1.3  16 January 2018  

 

Statement of compliance  

The Committee is constituted in accordance with the Governance 

Arrangements for Research Ethics Committees and complies fully with the 

Standard Operating Procedures for Research Ethics Committees in the UK.  

After ethical review  

Reporting requirements  
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The attached document “After ethical review – guidance for researchers” 

gives detailed guidance on reporting requirements for studies with a 

favourable opinion, including:  

 Notifying substantial amendments  

 Adding new sites and investigators  

 Notification of serious breaches of the protocol  

 Progress and safety reports 

 Notifying the end of the study  

 
The HRA website also provides guidance on these topics, which is updated in 
the light of changes in reporting requirements or procedures.  

 
Feedback 

 
You are invited to give your view of the service that you have received from 
the Research Ethics Service and the application procedure. If you wish to 

make your views known please use the feedback form available on the HRA 
website: http://www.hra.nhs.uk/about-the-hra/governance/quality-

assurance  
We are pleased to welcome researchers and R & D staff at our RES 
Committee members’ training days – see details at 

http://www.hra.nhs.uk/hra-training/  
 

With the Committee’s best wishes for the success of this project.  
Yours sincerely  
 

Dr Anne Moorhead  
Vice Chair  

Email: prs@hscni.net  
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Appendix L2: Letter of Approval from Health Research 

Authority 

 

 
 Ms V-Lin Cheong  
School of Pharmacy,  
Richmond Building,  
University of Bradford  
BD7 1DP  

Email: hra.approval@nhs.net  

 

 
 15 March 2018  
Dear Ms Cheong  
 
Study title:  

 
 
Consensus building of pharmaceutical 
interventions prioritisation to reduce risk 
of frequent hospital admissions in Frail 
Elderly Patients? Capturing the Voice of 
Practitioners and patients: A Modified 
Delphi Process  

IRAS project ID:  227744  
Protocol number:  STH19696  
REC reference:  18/NI/0027  
Sponsor  Sheffield Teaching Hospitals NHS 

Foundation Trust  

 

 
 I am pleased to confirm that HRA Approval has been given for the above referenced 
study, on the basis described in the application form, protocol, supporting 
documentation and any clarifications received. You should not expect to receive 
anything further from the HRA.  
How should I continue to work with participating NHS organisations in England?  
You should now provide a copy of this letter to all participating NHS organisations in 
England, as well as any documentation that has been updated as a result of the 
assessment.  
The HRA has determined that participating NHS organisations in England will not be 
required to formally confirm capacity and capability before you may commence 
research activity at site. As such, you may commence the research at each 
organisation 5 days following sponsor provision to the site of the local information pack, 
so long as:  
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ted additional time to confirm.  

 

 
 You may start the research prior to the above deadline if the site positively confirms 
that the research may proceed.  
If not already done so, you should now provide the local information pack for your study  
to your participating NHS organisations. A current list of R&D contacts is accessible at 
the NHS RD Forum website and these contacts MUST be used for this purpose 
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Appendix L3: Confirmation of Capability and Capacity from 

STHFT 

 

 Sheffield Teaching Hospitals NHS Foundation Trust  
Conditions of Confirmation of Capacity and Capability  
Please note the following requirements that must be adhered to by the investigator when 
embarking on a research project at Sheffield Teaching Hospitals NHS Foundation Trust (STH). 
This project has been reviewed by the Research Department. Confirmation of capacity 
and capability for the research to commence has been granted on the basis described in 
the HRA Approval letter and supporting documentation on the understanding that the study 
is conducted in accordance with the Research Governance Framework, GCP and Sheffield 
Teaching Hospitals policies and procedures.  
The investigator must update the Research Department of the following:  
1. Safety reporting  
 
Investigators should ensure that they elicit information regarding adverse events from 
participants at each study visit. If a Serious Adverse Event (SAE) is discovered the Investigator 
must alert the Sponsor immediately (within 24 hours) and must comply with sponsor requests for 
further information to ensure that events are reported to ethics and regulatory bodies within the 
timelines laid down in the Medicines for Human Use (Clinical Trials) Regulations 2004. 
Investigators should refer to the STH Research Department SOPs available by request or on the 
Department website http://www.sheffieldclinicalresearch.org for further guidance.  
2. Recruitment reporting in EDGE  
 
MANDATORY REPORTING OF RECRUITMENT  
The Research Department is obliged to report study set up and recruitment performance for the 
Trust to NIHR and to report research activity for all studies to Trust Board. In order to meet 
these reporting requirements please be advised that it is now a mandatory condition of STH 
confirmation of capacity and capability that recruitment to all research studies* at STH is 
reported into EDGE (the Accrual Collation and Reporting Database). It is essential that 
recruitment is entered into EDGE real-time to enable directorates to accurately monitor 
performance.  
Please be informed that failure to report recruitment to EDGE may result in loss or delay in 
funding to the Trust and to the Directorate.  
*EDGE Exempt Studies  
Not all studies are required to use the EDGE Database.  
Studies conducted in a STH Clinical Research Facility (CRF) - These studies will be under 
the management of the CRF where accrual will be captured in the CRF Manager database and 
are therefore EDGE exempt.  
Recruitment for CRF Link studies (where the CRF provides the research environment for the PI 
and their team) will require reporting into EDGE as data for these studies are not captured in 
CRF Manager.  
Definition of Recruited Participant: Eligible participant recruited onto the trial.  
Note: Screen failures do not count as a recruited participant.  

Once you have been issued with a login for EDGE, please refer to the training materials at this 

link to use the system: http://www.sheffieldclinicalresearch.org/for-researchers/conducting-

research/step-4/ 
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Researcher to read out:  

Having a care coordinator who helps patients move between hospital and 
home smoothly.  
This coordinator makes sure all parties (healthcare professionals, 
patients, and family members) have the necessary information about the 
care of the patient.  
 

Appendix M: Example of patient Delphi-questionnaire 

 

 

 

 

 

 

 

 

 

 

 



 

386 
 

Appendix N: Anonymised example of Round 2 Delphi 

questionnaire 

 

 

Delphi survey round 2 

Delphi Expert Consensus Survey: Interventions to reduce risk of 

hospital readmissions in patients living with frailty 

Introduction and Instructions 

Many thanks for agreeing to participate in our “Delphi survey”.  We value 
your judgment and we appreciate your participation. Your answers to these 

questions will be kept confidential.  
 

There are two sections in the Round 2 survey. 
  

 Section 1 consists of new interventions that were added by 
participants in Round 1. You will be asked to rate these additional 
interventions using the same process that you used in Round 1 (i.e. 

rank 1 for Strongly Disagree; rank 5 for Strongly Agree) 
 

 Section 2 includes those interventions that were identified by more 
than 70% of the Round 1 participants as ranking either 4 – Agree, or 
5 – Strongly Agree for effectiveness and acceptability. Further 

instructions for completing this section are outlined on page 5 of this 
document. 
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Section 1: Suggested new interventions from Round One Surveys.  

The table below consists of interventions which were suggested by at least 

10% of all participants in Round 1 which we did not identify in our literature 
search. We would like you to rank each intervention in the table below on 

three aspects:   
 

4. How effective these interventions might be in helping the patient to 

gain the most benefit from their medicines (clinical benefit) 
5. How acceptable these interventions might be for patients (patient 

acceptability) 
6. How feasible these interventions might be for the health service and 

patients to carry out in practice (feasibility).  
 
Note: When ranking feasibility of interventions, please consider it in 

the context of a “newly redesigned service” (i.e. Start Afresh- with 
existing budget and staffing levels). 

 

Please provide a ranking as to how much you agree with the statements 

that are adjacent to the individual interventions.  

 
 
 

 Ranking: 
1- Strongly disagree 
2- Disagree 
3- Neither agree or disagree 
4- Agree 
5- Strongly agree 
 

 

Interventions 

This 
intervention 
is ‘clinically 
beneficial’   

This 
intervention 
is ‘acceptable 
for patients’  

This 
intervention 
is ‘feasible to 
deliver’  

Comments 

20. To risk stratify patients to 

identify patients at high risk of 

readmission in order to target 

intervention delivery. 
 

5 5 4  

21. To have an enhanced skill mix 

of community based pharmacy 

teams (including pharmacy 

technicians) to support patients 

post-discharge.  

5 4 4  
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 Ranking: 
1- Strongly disagree 
2- Disagree 
3- Neither agree or disagree 
4- Agree 
5- Strongly agree 
 

 

Interventions 

This 
intervention 
is ‘clinically 
beneficial’   

This 
intervention 
is ‘acceptable 
for patients’  

This 
intervention 
is ‘feasible to 
deliver’  

Comments 

22. To enhance functions of the 

electronic TTO at the hospital: 

e.g. with a mandatory field for 

hospital clinicians to indicate 

whether medicines reconciliation 

at discharge has been carried 

out. 

 

4  4 4 It is feasible to 
add it to the TTO 
what may not be 
feasible is the 
staff resource to 
actually carry out 
the meds rec at 
discharge 

23. Mobile phone technology to 

support discharge care plans for 

patients post-discharge. 

 

4 3 3 IT solutions seem 
difficult to 
implement  

24. The use of mobile phone apps 

or electronic systems that 

incorporate identification of 

inappropriate medications or 

drug interactions for frail elderly 

patients. 

 

4 4 3  

25. Deprescribing: the process of 

intentionally stopping a 

medication or reducing its dose 

to improve the person's health 

or reduce the risk of adverse 

side effects. 

 

4 4 3 Needs clear 
documentation 
about the clinical 
decisions made 

26. Involving the community 

pharmacist in the receipt of 

discharge summaries of all 

patients. 

 

4 4 3 Needs a 
nominated 
community 
pharmacist. Time 
consuming unless 
transferred 
electronically 
without adding 
more steps to the 
discharge process 
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 Ranking: 
1- Strongly disagree 
2- Disagree 
3- Neither agree or disagree 
4- Agree 
5- Strongly agree 
 

 

Interventions 

This 
intervention 
is ‘clinically 
beneficial’   

This 
intervention 
is ‘acceptable 
for patients’  

This 
intervention 
is ‘feasible to 
deliver’  

Comments 

27. Better availability and clearer 

funding pathway for medication 

compliance aids (e.g. MDS or 

NOMADs) to be prepared by all 

community pharmacies. 

 

4 3 3  

28. Active engagement of the 

patients and family members, to 

help enhance self-medication 

ability. 

  

4 4 3 Resource 
intensive 

29. Follow-up post-hospital 

discharge to assess adherence 

to discharge summary by GPs 

and patients.  

 

4 4 2 Very difficult to 
get GP time to 
review 

30. Direct referral of patients to GPs 

or community pharmacists for 

delivery of interventions or 

closer follow-up.  

 

 

4 4 2 Need clear 
pathway for 
referral and 
acceptance of 
patients, could be 
very resource 
intensive 
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Section 2: Interventions with strong agreement amongst 

participants from Round 1 

 
This section includes those interventions identified as having high and 
moderate consensus among Round 1 participants.  

 
High consensus is defined as: 

 When at least 70% of respondents ranked the intervention as either 
4 or 5- indicating agreement on both aspects of effectiveness and 
acceptability.  

Moderate Consensus is defined as: 
 When 1 out of 2 of the effectiveness and acceptability aspect of the 

intervention had a score of between 50-69%. 
 
The Feasibility score is included for information only at this stage, due to the 

large variability of the scores. We would like you to consider feasibility of 
interventions in the context of a “newly redesigned service” (i.e. 

Start Afresh- with existing budget and staffing levels). 
 
 

The aim of this round is to establish a list of interventions with high 
consensus amongst participants. We have included your score from the 

previous round (indicated by the arrow in the bar chart). Please consider 
your scores in reference to scores and comments from other participants. 
(You may want to focus on the scores that you differ largely from others). 

You may change your score if you so wish after this consideration.  
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Intervention (in 
brief) 

Your score vs Median Score Level of 
consensus 

Your new 
score (if 
applicabl
e) 

Comment
s 

1. A care 
coordinator 
who helps 
patients 
transition 
smoothly 
between 
care 
settings.   

 

 
 
Your score from Round 1:  
Effectiveness (E) = 4 
Acceptability (A) = 4 
Feasibility (F)       = 2 
 
Summary of comments from Round 1: 

 Concerns about the training of the care coordinator 

 The care coordinator must know the patient, and take overall accountability for 
the patient and their needs. 

 This approach would help reduce readmission risk by improving access to 
information and reducing errors at transitions- significant clinical benefit.  

 This would add another layer into the communication process which may further 
complicate things.  However, could be useful if patient has no existing care 
network. 

High (>70%)  
 
>70% of 
participants 
think this is 
a clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y.  

E: 
A: 
F: 

 

41 

4 

13 

41 

15 

5 

18 

81 

82 

0% 20% 40% 60% 80% 100%

Feasible

Patient Acceptability

Clinical effectiveness

Strongly Disagree/ Disagree Neutral Strongly Agree/ Agree
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2. Hospital 
pharmacist 
gives 
written 
information 
about 
medication 
to patients 
at 
discharge. 

 
 
Your score from Round 1:  
Effectiveness (E) = 5 
Acceptability (A) = 5 
Feasibility (F)       = 2 
 
Summary of comments from Round 1: 

 These are basic information to help patients understand medicines but unlikely 
to reduce readmissions. 

 This is currently in the form of a TTO letter (discharge summary). 

 Concerns about patients’ literacy and health literacy levels and language issues. 

 Need to be tailored to patients or their family members – larger font size, void of 
jargon. 

 The lack of clear information regarding indications of medications in clinical 
notes may limit the feasibility of this intervention. 

 Having written information tailored for patients around why they are on 
medication and what monitoring / changes they might expect on discharge 
would be useful for the patient to digest when in home environment.  A contact 
number for the patient to direct queries too would be useful. This is vital in the 
discharge process. 

High (>70%)  
 
>70% of 
participants 
think this is 
a clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y. 

  

14 

0 

5 

9 

15 

9 

77 

85 

86 

0% 20% 40% 60% 80% 100%

Feasible

Patient Acceptability

Clinical effectiveness

Strongly Disagree/ Disagree Neutral Strongly Agree/ Agree
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3. The hospital 
pharmacist 
arranges 
two follow-
up home 
visits to 
patient (2 
and 8 weeks 
after 
discharge). 

 
 
Your score from Round 1:  
Effectiveness (E) = 4 
Acceptability (A) = 4 
Feasibility (F) =       2 
 
Summary of comments from Round 1: 

 8 weeks may be too late. 

 This sounds wonderful. This would reduce cost in the long run, by reducing 
waste and aiding concordance. 

 2 home visits would be difficult to coordinate for this group of patients with the 
high readmission rate.  

 Would be beneficial if pharmacist is a prescriber, as it would reduce GP 
workload and extra pressure on appointments. 

 Patients may not want to be contacted after discharge. 

 This does not need to be a hospital pharmacist, a primary-care pharmacist 
would be better placed or a community pharmacist for New Medicines Service 
or Medicines Use Review.  

 Concerns about the cost and intensity of resources needed to deliver this 
intervention. 

 

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y. 

  

57 

8 

6 

23 

22 

14 

20 

70 

80 

0% 20% 40% 60% 80% 100%

Feasible

Patient Acceptability

Clinical effectiveness

Strongly Disagree/ Disagree Neutral Strongly Agree/ Agree
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4. Provision of 
an accurate 
and timely 
discharge 
summary 
from 
hospital to 
the GP. 

 
 
Your score from Round 1:  
Effectiveness (E) = 5 
Acceptability (A) = 5 
Feasibility (F) =       4 
 
Summary of comments from Round 1: 

 This should include reasons for medication changes. 

 Unable to review all patients at ward level all of the time therefore inaccuracies 
can occur if processed in the dispensary and by out-of-hours medical/pharmacy 
teams. 

 Concerns about the timeliness, and accuracy of discharge summaries.  

 Concerns about the implementation of follow-up actions in primary care. 

 

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y. 

  

6 

5 

14 

5 

5 

80 

95 

90 

0% 20% 40% 60% 80% 100%

Feasible

Patient Acceptability

Clinical effectiveness

Strongly Disagree/ Disagree Neutral Strongly Agree/ Agree



 

395 
 

5. Provision of 
medicines-
related 
information 
(in verbal or 
written 
form) to the 
patient or 
their 
representati
ve by the 
hospital 
pharmacist. 

 
 
Your score from Round 1:  
Effectiveness (E) = 4 
Acceptability (A) = 4 
Feasibility (F) =       2 
 
Summary of comments from Round 1: 

 Green compliance cards for patients at risk of readmission could be an “opt-out” 
service. 

 The green compliance cards issued by the hospital used to have the indication 
for medication. This should be reinstated as it is helpful for both patients and 
carers. 

 Concerns about language and literacy levels. 

 Concerns about the patient’s ability to retain the information. In some cases, 
may be more appropriate to complete in the presence of family 
members/friends.   

 Can this be done by a pharmacy technician? 

 This ensures that patient and their carer is aware of their medicines and would 
help to avoid issues after discharge. 

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y. 

  

12 18 

4 

10 

70 

96 

90 

0% 20% 40% 60% 80% 100%

Feasible

Patient Acceptability

Clinical effectiveness

Strongly Disagree/ Disagree Neutral Strongly Agree/ Agree
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6. Medicines 
reconciliatio
n by 
hospital 
pharmacist 
on 
admission 
to hospital 

 
 
Your score from Round 1:  
Effectiveness (E) = 5 
Acceptability (A) = 5 
Feasibility (F) =       4 
 
Summary of comments from Round 1: 

 Medicines reconciliation needs to be done by more clinicians unless there is 
24/7 pharmacy coverage. 

 By itself it is unlikely to reduce readmissions. 

 Can this be done by a pharmacy technician? 

 This is currently standard practice; however, this is not carried out on evenings 
and weekends. 

 

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y 

  

9 

3 

9 

4 

9 

82 

93 

91 

0% 20% 40% 60% 80% 100%

Feasible

Patient Acceptability

Clinical effectiveness

Strongly Disagree/ Disagree Neutral Strongly Agree/ Agree
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7. Medicines 
reconciliatio
n by 
hospital 
pharmacist 
at discharge 
from 
hospital 

 
 
Your score from Round 1:  
Effectiveness (E) = 5 
Acceptability (A) = 5 
Feasibility (F) =       2 
 
Summary of comments from Round 1: 

 Absence of this has previously led to medication errors. 

 This is currently not achievable for all TTOs that are checked at dispensary level. 

 Can this be done by a pharmacy technician? 

 It is crucial that this is accurate as it is what the GP will be working off. 

 

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y 

  

8. Daily 
medication 
review by 
hospital 
pharmacist 
during 
inpatient 
stay to 
identify any 
medication-
related 
problems;  

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit

  

9 

11 

14 

5 

77 

89 

95 

0% 20% 40% 60% 80% 100%

Feasible

Patient Acceptability

Clinical effectiveness

Strongly Disagree/ Disagree Neutral Strongly Agree/ Agree

50 

0 

4 

32 

18 

23 

18 

82 

73 

0% 20% 40% 60% 80% 100%

Feasible

Patient Acceptability

Clinical effectiveness

Strongly Disagree/ Disagree Neutral Strongly Agree/ Agree
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Followed by 
written 
recommend
ations to 
consultant. 

Your score from Round 1:  
Effectiveness (E) = 5 
Acceptability (A) = 5 
Feasibility (F) =       2 
 
Summary of comments from Round 1: 

 This cannot be done on all patients, but could benefit the sick/ unstable 
patients. 

 May present recommendations to the junior medical staff depending on the 
significance of the medicines related problems.  

 This seems time-consuming and should be done as part of the daily medical 
ward round. 

 Daily medication review may not be feasible or effective on patients with stable 
medication regime. 

 Can a review be instigated when a medication change is made? 

 

y 

9. Medication 
review by 
hospital 
pharmacist 
upon 
hospital 
admission 
to identify 
any 
medication-
related 
problems; 
Followed by 
verbal 
communicat
ion with the 
consultant. 

 
 
Your score from Round 1:  
Effectiveness (E) = 5 
Acceptability (A) = 5 
Feasibility (F) =       4 
 
Summary of comments from Round 1: 

 This can be done by having a pharmacist on a ward round.  

 Verbal communication with a consultant is less likely to work. This should be 

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y 

  

14 

0 

4 

15 

18 

5 

71 

82 

91 

0% 20% 40% 60% 80% 100%

Feasible

Patient Acceptability

Clinical effectiveness

Strongly Disagree/ Disagree Neutral Strongly Agree/ Agree
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done both in verbal and written form. Alternatively, could this be a junior 
medical staff? 

 What if the patient is admitted out-of-hours? 

 Patients may be confused and in an acute illness and not able to fully engage 
with review. 

 
10. Education 

workshop 
focusing on 
high risk 
medications 
in the 
elderly 
delivered by 
hospital 
pharmacists 
to hospital 
doctors. 

 

 
 
Your score from Round 1:  
Effectiveness (E) = 5 
Acceptability (A) = 5 
Feasibility (F) =       4 
 
Summary of comments from Round 1: 

 This would need to be recurrent due to rotations of junior doctors. 

 This would need to be an experienced, enthusiastic clinical pharmacist to deliver 
the session.  

 Currently exist for insulin and antibiotics. Works well although evidence of 
impact is lacking. 

 Some specialist nurses should be included in the training as well. 

 Education sessions already exist for the medical students in care of the elderly.  
Potential to add to this. 

 This is a good idea if not already covered. 
 

Moderate 
(>50%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with 
>50% 
thought the 
interventio
n has high 
patient 
acceptabilit
y 

  

5 

15 

0 

45 

20 

18 

50 

65 

82 

0% 20% 40% 60% 80% 100%

Feasible

Patient Acceptability

Clinical effectiveness

Strongly Disagree/ Disagree Neutral Strongly Agree/ Agree
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11. An audit of 
prescribing 
of ‘risky 
medicines’ 
for elderly 
patients in 
hospital 
(carried out 
by hospital 
pharmacists
). The 
results are 
the fed back 
to individual 
clinicians to 
improve 
future 
practice. 

 
 
Your score from Round 1:  
Effectiveness (E) = 5 
Acceptability (A) = 5 
Feasibility (F) =       4 
 
Summary of comments from Round 1: 

 Definition of “Risky medicines” is subjective. Would suggest carefully design 
audit with doctors. 

 Similar practice worked previously (e.g. in antibiotics) although feeding back of 
results is crucial. 

 Most of these prescriptions will have been consultant-led after risk-benefit 
assessment. 

 Individual results would be good for best practice and help with revalidation. 

 Individual clinicians may not appreciate being singled out. 

 Difficult to audit as the balance of risk vs benefits may differ from patient to 
patient. 

 

Moderate 
(>50%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with 
>50% 
thought the 
interventio
n has high 
patient 
acceptabilit
y 
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12. Combinatio
n 
intervention 
involving: 
patients 
receiving a 
copy of their 
discharge 
summary 
and a 
medicines 
reminder 
chart. 
Patients are 
asked to 
show both 
discharge 
summary 
and 
reminder 
chart to 
their 
community 
pharmacist 
or GP post-
discharge. 

 
Your score from Round 1:  
Effectiveness (E) = 4 
Acceptability (A) = 4 
Feasibility (F) =       3 
 
Summary of comments from Round 1: 

 This would be feasible with electronic TTO. Having to produce a separate 
document would limit the feasibility of this. 

 Unlikely to work in practice, patients won’t bring cards and GPs don’t have 
enough time to look at them. 

 Summary sheets for patients/ carers will need to be more straightforward in 
their explanations than for GP’s. Also many long term conditions are managed in 
primary care by nurses now, not just GP. 

 This may not be appropriate for all patients. 

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y 
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13. Combinatio
n 
intervention 
involving: 
medicines 
reconciliatio
n on 
admission, 
medication 
review 
during 
inpatient, 
patient 
education 
about their 
medication 
and 
communicat
ion of 
medication 
changes by 
the hospital 
pharmacist 
to patient’s 
GP. Hospital 
pharmacist 
carries out a 
telephone 
follow-up 2 
months 
after 
discharge 
with the 
patient.  

 
Your score from Round 1:  
Effectiveness (E) = 4 
Acceptability (A) = 4 
Feasibility (F) =       2 
 
Summary of comments from Round 1: 

 There is a need to have more patient contact initiated from pharmacists. There 
is also a need to ensure consistency of services delivered by all pharmacists in 
the team. 

 The step about hospital pharmacist discussing with GP seems the most 
contentious to me. Also the timing of the side effect call seems too late. 

 Sensible set of steps with pharmacist as medicines coordinator across patient/ 
primary/ secondary care 

 It may not be possible to discuss every discharge with a GP. Ensuring 
appropriate documentation on discharge letter is more appropriate 

 Following up a patient 2 months later may not be that easy as many are 
readmitted in that 2 month period. 

 Could this be handed over to a community pharmacist or practice pharmacist 
post-discharge? 

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y 
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14. Combinatio
n 
intervention 
involving 
medicines 
reconciliatio
n on 
admission, 
medication 
review 
whilst 
inpatient 
and 
discussion 
of 
medicines-
related 
problems 
with the 
multi-
disciplinary 
team during 
ward 
rounds. 

 

 
 
Your score from Round 1:  
Effectiveness (E) = 5 
Acceptability (A) = 5 
Feasibility (F) =       4 
 
Summary of comments from Round 1: 

 In itself is unlikely to reduce readmissions. 

 Good for first part of the patient journey but ignores the discharge bit. 

 Encourages multi-disciplinary discussion and involvement. 

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y 

  

15. Combinatio
n 
intervention 
involving 
hospital 
pharmacist 
carrying out 
medicines 
reconciliatio
n, and 
patient 
education 
about their 

 
 

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y 
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medicines. 
The 
pharmacist 
also 
telephones 
the patient 
5-7 working 
days post-
discharge to 
review their 
medication 
and 
coordinate 
their 
medication 
supply and 
schedule 
any 
appointmen
ts 

Your score from Round 1:  
Effectiveness (E) = 4 
Acceptability (A) = 4 
Feasibility (F) =      2 
 
Summary of comments from Round 1: 

 ringing the patient to check medicines supply and schedule appt does not need 
to be a pharmacist. 

 The telephone consultation may prove difficult in patients who have impaired 
hearing. Some patients may not feel well enough to have a discussion  over the 
phone. 

 I think that it is outside of the pharmacist remit to arrange appointments, unless 
something to do with medication such as blood tests needs arranging and has 
not already been done. 

 Very resource intensive. 

16. Combinatio
n 
intervention 
involving 
medicines 
reconciliatio
n on 
admission 
to hospital, 
a daily 
medication 
review 
during 
inpatient 
stay, and 
patient 
education 

 
 
Your score from Round 1:  
Effectiveness (E) = 5 
Acceptability (A) = 5 
Feasibility (F) =       4 

High (>70%)  
 
≥70% of 
participants 
thinks this 
is a 
clinically 
effective 
interventio
n with high 
patient 
acceptabilit
y 
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about their 
medicines. 
A discharge 
summary is 
sent to the 
GP. 

 
Summary of comments from Round 1: 

 – being selective with patients is key – daily checks for everyone would be a 
waste of resource. 

 Not very robust follow up compared to other interventions. 

 This would be more helpful for non-english reading illiterate patients. 

 This would be be most beneficial combination and would be better added to by 
backing up oral information with written.  Many things to take on board in 
hospital, so very likely to forget or confuse what have been told. 
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Thank you for participating in this Delphi Expert Consensus process.  After we receive the 
responses from all participants, we will send you a summary of the Interventions identified as 
having high consensus. 

 

Your participation will help us build consensus about which interventions would be most useful 

(to clinicians, service managers, patients and carers) in reducing repeated hospital admissions in 

elderly patients. 
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Appendix O: Anonymised example of Round 3 Delphi questionnaire 

 

 

Delphi survey round 3 

Delphi Expert Consensus Survey: Interventions to reduce risk of hospital 

readmissions in patients living with frailty 

Introduction and Instructions 

Many thanks for participating in Round 2 of our “Delphi survey”.  Your judgement and 
views so far have allowed us to identify a number of interventions which are useful in 

designing future interventions to reduce risk of readmissions.   
 

There is only one section in this survey round. This section includes the new 
interventions suggested by participants in Round 1, for which you helped to rate 

between 1-5 for its effectiveness, acceptability and feasibility.  
 

We have presented interventions that were identified as having high consensus among 
Round 2 participants. There were 4 interventions which had low or moderate consensus 

which we have not included in this round.  
 

High consensus is defined as: 

 When at least 70% of respondents ranked the intervention as either 4 or 5- 
indicating agreement on both aspects of effectiveness and acceptability.  

Moderate Consensus is defined as: 
 When 1 out of 2 of the effectiveness and acceptability aspect of the intervention 

had a score of between 50-69%. 
 

The Feasibility score is included for information only at this stage.  
 

We have presented the overall results for each intervention in histogram.  
 

Green indicates the percentage of respondents rating 4 or 5 (Agree or Strongly agree).  
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Amber indicates the percentage of respondents rating 3 (Neutral). 
Red indicates the percentage of respondents rating 1 or 2 (Disagree or Strongly 

disagree).  
 

Your rating from Round 2 is indicated by the black arrow in the bar chart.  
 

Please consider your scores in reference to scores and comments from other 
participants. You may change your score if you so wish after this consideration.  
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Intervention (in 
brief) 

Your score vs Median Score Level of 
consensus 

Your new 
score (if 
applicable
) 

Comment
s 

17. To risk 
stratify 

patients to 
identify 

patients at 

high risk of 
readmissio

n in order 
to target 

interventio
n delivery. 
 

 
 

Your score from Round 2:  

Effectiveness (E) = 4 
Acceptability (A) = 4 

Feasibility (F)       = 4 
 
Summary of comments from Round 2: 

 This makes a lot of sense, given the limited resources. 

 Algorithms have their limitations, therefore the use of clinical judgement is 

crucial to identify high risk patients. 

 This is feasible as could use Lorenzo (hospital prescribing system) to do so, 

or adapt existing risk stratification tools to help identify patients at risk of 

medication-related admissions. 

 This is potentially high impact, with low effort involved. 

High 
(>70%)  

 
>70% of 

participants 

think this is 
a clinically 

effective 
intervention 

with high 
patient 

acceptability
.  

E: 
A: 

F: 
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Intervention (in 
brief) 

Your score vs Median Score Level of 
consensus 

Your new 
score (if 
applicable
) 

Comment
s 

18. To have an 

enhanced 

skill mix of 

community 

based 

pharmacy 

teams 

(including 

pharmacy 

technicians) 

to support 

patients 

post-

discharge. 
 

 
Your score from Round 2:  

Effectiveness (E) =  4 

Acceptability (A) =  4 

Feasibility (F)     =  3 

 

Summary of comments from Round 2: 

 “Intensive support” post discharge may not be needed if discharge 

pathway is well thought out e.g. the “Stroke Pathway Project 2015”).   

 The general public would accept both pharmacist and pharmacy technician 

as may not understand the difference between them.  

 Need to take into account of patient choice: some patients may not want 

support post-discharge. 

 Would need to ensure good integration between the community-based 

and hospital-based teams.  

 There is a potential to complicate and duplicate work done by the original 

prescriber. Also a potential to cause patient confusion. 

High (>70%)  

 

>70% of 

participants 

think this is a 

clinically 

effective 

intervention 

with high 

patient 

acceptability. 

E: 
A : 

F : 
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Intervention (in 
brief) 

Your score vs Median Score Level of 
consensus 

Your new 
score (if 
applicable
) 

Comment
s 

19. To enhance 

functions of 

the electronic 

TTO at the 

hospital: e.g. 

with a 

mandatory 

field for 

hospital 

clinicians to 

indicate 

whether 

medicines 

reconciliation 

at discharge 

has been 

carried out. 

 

 
 
Your score from Round 2:  

Effectiveness (E) = 2 

Acceptability (A) = 4 

Feasibility (F) =     4 

 

Summary of comments from Round 2: 

 This is an important piece of information, but who is best placed to record 

this? Should it be the hospital pharmacy team whenever possible? 

 This is currently supported by one of the hospital governance lead. This 

would be helpful and would never go out of date. 

 Whilst useful, it would be difficult to mandate how electronic system users 

(clinicians) use the functionalities. In practice, clinicians don’t complete 

the field and have different ways of working around the mandatory 

functionality. 

High (>70%)  

 

≥70% of 

participants 

thinks this is a 

clinically 

effective 

intervention 

with high 

patient 

acceptability 

E: 

A : 

F : 
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Intervention (in 
brief) 

Your score vs Median Score Level of 
consensus 

Your new 
score (if 
applicable
) 

Comment
s 

20. Deprescribing

: the process 

of 

intentionally 

stopping a 

medication or 

reducing its 

dose to 

improve the 

person's 

health or 

reduce the 

risk of 

adverse side 

effects. 
 

 
 
Your score from Round 2:  

Effectiveness (E) = 4 

Acceptability (A) = 5 

Feasibility (F) =       3 
 

Summary of comments from Round 2: 

 Communication of deprescribing decisions to both patients and primary 

prescriber is key to the success of this. 

 Highly dependent on the experience and prescribing confidence of the 

clinician. 

 This should be the cornerstone of elderly care. 

 Feasible but clinicians need to be more comfortable with the concept of 

deprescribing.  

 Concern around litigation can be a barrier to this but as long as patients 

are involved in the decision making and this is documented then there is 

no issue with this. 

 

High (>70%)  

 

≥70% of 

participants 

thinks this is a 

clinically 

effective 

intervention 

with high 

patient 

acceptability. 

E: 

A : 

F : 
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Intervention (in 
brief) 

Your score vs Median Score Level of 
consensus 

Your new 
score (if 
applicable
) 

Comment
s 

21. Active 

engagement 

of the 

patients and 

family 

members, to 

help enhance 

self-

medication 

ability. 

 

 
 

Your score from Round 2:  

Effectiveness (E) = 4 

Acceptability (A) = 3 

Feasibility (F) =       3 

 

Summary of comments from Round 2: 

 Many patients do not have family support or next of kin. 

 This is potentially resource intensive. 

 This relies on the capability and willingness of both patients and relatives. 

   

High (>70%)  

 

≥70% of 

participants 

thinks this is a 

clinically 

effective 

intervention 

with high 

patient 

acceptability. 

E: 

A : 

F : 
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Intervention (in 
brief) 

Your score vs Median Score Level of 
consensus 

Your new 
score (if 
applicable
) 

Comment
s 

22. Audit 

prescribing 

practice in 

primary care 

to see if 

discharge 

summaries 

recommenda

tions are 

being 

followed 

appropriately

.   
 

Your score from Round 2:  

Effectiveness (E) = 4 

Acceptability (A) = 3 

Feasibility (F) =       2 

 

Comments from Round 2 suggest that the wording of the intervention 

included may have caused misunderstanding of what the intervention 

meant. Please re-rate the newly reworded intervention. 

 

 

High (>70%)  

 

≥70% of 

participants 

thinks this is a 

clinically 

effective 

intervention 

with high 

patient 

acceptability 

Please  

re-rate 

this. See 

comments 
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Intervention (in 
brief) 

Your score vs Median Score Level of 
consensus 

Your new 
score (if 
applicable
) 

Comment
s 

23. Direct 

referral of 

patients to 

GPs or 

community 

pharmacists 

for delivery 

of 

interventions 

or closer 

follow-up.  

 

 
 

Your score from Round 2:  

Effectiveness (E) = 4 

Acceptability (A) = 3 

Feasibility (F) =       3 

 

Summary of comments from Round 2: 

 “PharmOutcomes” need to be used consistently when discharging patients 

from hospital into community.  

 Perhaps a pilot of community pharmacies to view eTTO on ICE? 

 Need clear criteria for referral and acceptance of referral. 

 This is potentially resource intensive, would GP and community 

pharmacist workload be a barrier to this? 

 This is in keeping with focusing intervention on those most at risk. 

 Community pharmacists may be better than GP. 

 The outcome of the intervention would need to be fed back to the original 

prescriber. 

High (>70%)  

 

≥70% of 

participants 

thinks this is a 

clinically 

effective 

intervention 

with high 

patient 

acceptability 

E: 

A : 

F : 
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Thank you for participating in this Delphi Expert Consensus 
process.  Your participation will help us build consensus about 

which interventions would be most useful (to clinicians, service 
managers, patients and carers) in reducing repeated hospital 

admissions in elderly patients.. 
 

This is the final round of the Delphi consensus survey. The 
research team would like to thank you for your participation. 

Please do not hesitate to get in touch if you have any queries or 
comments in relation to the Delphi process. 

 
 


