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Abstract 

This paper represents a connective narrative towards the award of a PhD by 

Published Works by Edinburgh Napier University. The papers represent a body of 

literature that investigate responses to demands on primary care in Scotland in the 

context of an increasing prevalence of multimorbidity. This is a key area for health 

policy given population trends. Multimorbidity is challenging given the attendant 

complexity resulting from interactions between conditions as well as treatments. 

Papers have thus investigated implications for prescribing, clinical guidelines and 

hospital readmission.  These are issues for which policy urgently needs evidence if it is 

to provide health and social care provision that is sustainable for the future.  

The narrative provides an overview of the six papers that form the body of 

literature and how they relate to the three requirements of a PhD by publication 

specifically, independence, originality, and significance. It then considers them within 

the framework of the Ariadne Principles highlighting the importance of evidence in 

enabling informed decision making by patients supported by their general 

practitioners. This demonstrates how clinicians can involve patients in care decisions 

that addresses their primary concerns, such as issues to prioritise symptom control, 

whilst still being realistic and involving judicious prescribing.  

It then moves on to consider the future of the field arguing that there needs to be 

nuance and pragmatism within a strong primary care system. Wider changes will be 

needed to address the challenges of increasing prevalence of people who have 

multimorbidity, but change is also required at the consultation level.  

Understanding of multimorbidity is constantly evolving. However, the issues of 

appropriate prescribing, guidelines that go beyond simplistic single condition advice, 

and avoidance of unnecessary hospitalisations will continue to be fundamental issues 

for which ongoing research will be crucial to health and social care sustainability.
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1. Introduction to PhD by Published Works 

1.1. Introduction 

The narrative that follows has been written to support a submission to 

Edinburgh Napier University toward a doctorate by published works. It is based on six 

studies which are reported in papers that have been published since 2012 on which I 

have been the lead author. This work was the product of my passion and commitment 

to patients to whom I provide care and whose lives are lived in the context of wider 

circumstances that raise major challenges for general practice.  

 

All 32 Scottish council areas have seen an increase in their population aged 65 

and over in the last decade, with a 33% increase in the number of people over 65 when 

compared to 2000 [1]. The ageing of the Scottish population presents the health, long-

term care, and welfare systems with a variety of challenges. These challenges include 

the delivery of healthcare to patients with greater multimorbidity and frailty 

syndromes, provision of increased social care in both volume and complexity, and 

increased expenditure on health and welfare programmes [2-4]. 

 

Whilst these demographic changes are a mark of the success of modern 

medicine, they nonetheless put pressure on health care systems designed for 

presentations of an acute disease or symptom [e.g. myocardial infarction; 

exacerbation of chronic obstructive pulmonary disease; acute abdominal pain]. Indeed, 

the current healthcare system was not designed for an ageing population with high 

rates of chronic long-term diseases and has been required to adapt extensively over its 

existence often with great upheaval [5]. This raises questions as to the sustainability of 

the health care system, which will require increased focus on preventative medicine 

[6], alongside a rethink about how we prioritise and support primary care [7].  

 

The chapter that follows sets out the contribution made to some of these 

challenges from a body of my work published between 2012 and 2018. In so doing, this 

will demonstrate that the work meets the criteria required for a PhD by published 
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work set out by Edinburgh Napier University in its Research Degrees Framework (2020) 

[8]. This specifically requires: 

 

“…a published body of work that demonstrates independence, significance and 

originality.”  

 

My overall thesis contends that Scotland, similar to many other countries, is 

experiencing an increase in the prevalence of people with multimorbidity [9], and that 

associated care and health policy have to be adapted and developed to address the 

resulting challenges of increasing healthcare costs and utilisation [6,7,10]. Large top-

down policy reforms such as integration of health and social care may play a role in 

addressing some of these challenges. However, the recent Nuffield Trust report 

highlights that there is little evidence to date that integration is making much progress 

on hard outcomes (hospitalisations, healthcare costs) and may be associated with 

underfunding of other important aspects of the care sector such as long-term care 

facilities [10]. 

 

However, this thesis argues that clinicians have a vital role to play in enabling 

sustainable healthcare in this current climate. This may be achieved by delivery of 

judicious prescribing, implementation of clinical practice guidelines through the lens of 

the Ariadne principles [11] and supporting patients to remain at home through the 

delivery of local and national initiatives. The Ariadne principles provide a framework 

which may guide care delivery in the context of multimorbidity, based around realistic 

treatment goals [11]. These are further described in section 1.5. It is clear that wider 

policy change will be required to improve outcomes for patients with multimorbidity, 

but change will be required at every level including at the individual consultation level. 

 

The examples presented in the six studies [12-17] that form my body of work 

provide a critical analysis focusing on three clinical areas relevant to multimorbidity 

including clinical practice guidelines [12,13], drug prescribing [14-16] and hospital 

readmissions [17]. These clinical areas are associated and closely linked with important 

themes of patient centred care, treatment burden and deprescribing.  
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The narrative that follows provides a summary of the published work and 

outlines my specific contribution to this body of work. The originality and significance 

will then be outlined by providing additional context and engaging with those issues 

that are facing Scotland’s health and social care system in the context of demographic 

change. The impact of the work and pertinent developments since publication will be 

described, alongside the limitations of the work. I will then consider the next steps in 

moving forwards and expanding my body of work.  

 

The next section will provide a more detailed overview of the six studies which 

form the basis of this PhD by Published Work. 

 

1.2 Summary of papers 

The problem of multimorbidity in primary care is well documented and my thesis 

discusses the significant implications of multimorbidity on the day-to-day delivery of 

primary care. I am a practising General Practitioner [GP] in Scotland, who has developed 

research interests and performed clinical research during my undergraduate MBChB, 

academic foundation training programme and general practice training. Motivation to use 

clinical research to directly influence and impact the delivery of general practice was the 

driver that has resulted in over 9 years of research and several publications including 6 

first-author peer-reviewed papers. These papers use different methodologies, have 

important findings and highlight original and independent thought within the field of 

multimorbidity. My experience, career aspirations and research methods training are 

included in Appendix C and D and my full CV is included in Appendix E. Table 1 provides 

details of my first author papers, and key points relating to both research methods and 

findings. The table outlines the range of methods that I have employed to answer key 

questions relating to the care of older patients experiencing multimorbidity and their 

clinical management. 
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Table 1. Published Papers which form basis of the PhD by Published Works  

 Reference for the Paper Paper type and key findings 
 

Paper 1 [12] Hughes LD.  
Using Clinical Practice Guidelines in 
Multimorbid Older Patients – A Challenging 
Clinical Dilemma. Journal of the American 
Academy of Geriatrics 2012. 60:2180-1  
 
Available from:  
https://doi.org/10.1111/j.1532-
5415.2012.04223.x   

Case Report. 
* This case report illustrates that there remain practical challenges in applying clinical practice guideline 
recommendations  
* Concerted action is required to develop guidelines that are more aligned with the complicated clinical, 
social and psychological needs of multimorbid older adults. 

Paper 2 [13] Hughes LD, McMurdo MET, Guthrie B.  
Guidelines for people not for diseases: the 
challenges of applying UK clinical guidelines 
to older people with multiple co-morbidities.  
Age and Ageing 2013; 42:62-69  
 
Available from: 
https://doi.org/10.1093/ageing/afs100  

Content Analysis using Hypothetical Patient Vignettes. 
* The use of clinical practice guidelines in health-care services has helped to reduce practice variation, 
deaths, and hospitalisations. 
* Clinical guidelines are known to be limited in their focus on single diseases and the evidence which 
these guidelines are based upon apply only to subsets of the population. 
* The study showed that the explicit adherence to clinical guidelines for two hypothetical patients with 
physical and mental health comorbidities led to complex treatment regimens with a significant risk of 
adverse drug reactions. 
* Future guidelines should provide practical examples of how patient-centred care can be achieved.  

Paper 3 [14] Hughes LD, Hanslip J & Witham MD.  
Centrally Active Prescribing for Nursing 
Home Residents-how are we doing?  
European Geriatric Medicine 2012 3 (5) p. 
304–307.  
 
Available from: 
https://doi.org/10.1016/j.eurger.2012.04.008  

Single Centre Nursing Home Study. 
* Patients with dementia residing in nursing homes have a high prevalence of pain syndromes, insomnia 
and depressive disorder.  
* Centrally active drug prescribing in the community for nursing home patients remains high and may be 
associated with patient risk. 
* Patients with severe dementia were statistically more likely to be prescribed psychoactive medications. 
* Importantly, despite being exposed to significant levels of psychoactive drug prescribing this patient 
group may be under-treated for pain syndromes. 
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Table 1 (Continued). Published Papers which form basis of the PhD by Published Works 

 
Reference for the paper Paper type and key findings 

Paper 4 [15] 
Hughes LD, Raitt N, Riaz MA, Baldwin SJ, 
Erskine K & Graham G.  
Primary Care Hypnotic and Anxiolytic 
Prescription - Reviewing Prescribing 
Practice Over 8 Years.  
Journal of Family Medicine and Primary 
Care. 2016 5(3): p.652-657  
Available from: 
https://doi.org/10.4103/2249-4863.197312  

Single Centre General Practice Study 
* Reduction of benzodiazepine prescribing has been the basis of focused and financially 
incentivised work due to concerns around both drug dependence and tolerance. 
* This single centre study reported that, although benzodiazepine prescribing was 
significantly reduced over the study period, the prescription of other hypnotic agents 
increased during the same period.  
* The study highlighted the challenges with incentivisation strategies which may have 
unintended consequences, alongside a broader concern regarding the medicalisation of 
insomnia.  

Paper 5 [16] 
Hughes LD, Cochrane L, McMurdo MET & 
Guthrie B.  
Psychoactive Prescribing for Older People – 
What difference does 15 years make?  
International Journal of Geriatric Psychiatry. 
2016;31(1):49-57 
Available from: 
https://doi.org/10.1002/gps.4288  

Descriptive Epidemiology Study 
* Total psychoactive drug prescribing increased between 1995 and 2010 in Tayside, with 
differences evident between classes of drug. 
* The increase in psychoactive drug prescribing was significantly more in patients in lower 
socioeconomic groups.  
* The availability of new psychoactive drugs, safety concerns and economic factors may help 
explain these increases.  

Paper 6 [17] 
Hughes LD & Witham MD.  
Causes and correlates of 30-day and 180-
day readmission following discharge from a 
Medicine for the Elderly Rehabilitation unit.  
BMC Geriatrics 2018. 18:197 
Available from: 
https://doi.org/10.1186/s12877-018-0883-3  

Descriptive Data Linkage Study  
* Readmission after discharge from hospital is common, with 5.6% and 23.2% of geriatric 
patients being readmitted at 30 days and 180 days respectively after a period of inpatient 
rehabilitation. 
* Most readmissions of older people after discharge following inpatient rehabilitation 
occurred for different reasons than the original admission to hospital. 
* Patterns and predictors for early (30-day) and late (180-day) readmission differed, 
suggesting the need for different mitigation strategies. 
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The studies reported in Papers 1 and 2, highlighted the challenges for clinicians 

in managing patients with multimorbidity, given that current care delivery is often 

linked to clinical practice guidelines [12,13]. The studies, using a case report [12] and 

two hypothetical clinical vignettes [13], demonstrated some of the practical challenges 

around managing patients with multimorbidity including the difficulty in achieving 

patient-centred care [PCC] (where an individual’s specific health needs and desired 

health outcomes are the driving force behind all health care decisions and quality 

measurements), risk of drug interactions and increasing treatment burden (the 

workload of healthcare and its effect on patient functioning and well-being). These are 

further described and discussed in sections 1.5.2 and 1.5.4 respectively.  

The studies reported in Papers 3-5, examined the important themes of 

prescribing and polypharmacy associated with multimorbidity in three different 

settings [14-16]. The study reported in Paper 3 involved the analysis of centrally active 

drug prescribing in a nursing home in Dundee, reporting high rates of centrally active 

drug prescribing but under-treatment of patients for pain syndromes [14]. The study 

demonstrated that the challenges associated with managing patients with complex 

multimorbidity and frailty may lead to patient harm.  

The study reported in Paper 4 assessed trends in anxiolytic and hypnotic 

prescribing during an eight-year period in a GP practice using routinely available 

prescribing data in the context of financial incentivisation to reduce benzodiazepine 

prescribing [15]. Significant reductions in benzodiazepine prescribing (mandated in 

local and national primary care guidelines) were achieved alongside a significant 

increase in non-benzodiazepine hypnotic prescribing (which was not mandated at that 

time). The complex interplay between incentivisation strategies and the core 

objectives of improved care delivery for patients with multimorbidity is an important 

consideration as new approaches to integrated care are developed and delivered. 

The study reported in Paper 5, analysed regional psychoactive drug prescribing 

for older patients in Tayside comparing rates of psychoactive drug prescribing between 

1995 and 2010 [16]. The study reported that psychoactive drug prescribing 

significantly increased between 1995 and 2010 for the population over 65 years old in 
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Tayside. Furthermore, it was found that individuals in lower socioeconomic bands 

were more likely to experience an increase in psychoactive drug prescribing (both 

single agent and combination psychoactive prescribing). This may represent a 

combination of higher rates of mental health diagnoses, alongside reduced access to 

non-drug interventions for mental health [16]. 

The study reported in Paper 6, provided a focused analysis of the geriatric 

population, multimorbidity and hospital readmission rates [17]. This study analysed 

routinely collected, linked clinical data on admissions to a single inpatient 

rehabilitation facility over a 13-year period: data included demographics, comorbid 

disease, admission and discharge diagnosis codes, length of hospital stay, and the 

number of medications on discharge. Most readmissions of older people after 

discharge from inpatient rehabilitation occurred for different reasons to the original 

hospital admission, suggesting it is essential to step away from a single disease focus in 

the design of both hospital avoidance and chronic disease management programmes 

[17]. The results of this study suggest that more multi-faceted approaches, such as 

care coordination, developing community healthcare programmes, and improving 

access to social care, may offer promise in terms of readmission mitigation. 

 

1.3 Independence of My Work 

 

One of the three requirements for a PhD by publication at Edinburgh Napier 

University is that the work is independent. Little if any contemporary health research is 

a solitary endeavour but rather requires teams, each bringing their subject or 

methodological expertise to enable work that robustly answers the research question 

posed.  

 
My work has been no different. As can be seen from Table 1, each research 

study involved a team of experts that I brought together with the intention of drawing 

on their knowledge and skills. Importantly, I conceived the original research questions 

that formed the basis of the studies and subsequent publications. I brought the teams 

together and took key decisions after consultation with members. As will be outlined, 
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some of the work resulted from funding I sought and for which I took forward 

successful applications. The teams themselves resulted from developing working 

relationships with senior academics in fields where I had a clinical interest (general 

practice and geriatric medicine). Through a combination of opportunistic exposure 

through undergraduate medical education and seeking out individuals in areas of 

clinical interest, I contacted them regarding research opportunities. This was helpful, 

as scholarship opportunities were highlighted and I could target research groups to 

work with on clinical topics of interest. Other groups, such as the research group which 

published Paper 4 [15], came together naturally through working relationships and 

demonstrated that not all research needs to come from established research groups.  

 

Working within research teams has been an excellent experience, and I have 

developed as a researcher having been supported by colleagues. Throughout the 

development of the papers summarising research projects, I was involved in selecting 

which journals to submit work to and at times there were disagreements about this. 

For example, the study reported in Paper 2 [13] was submitted to the British Medical 

Journal, and although it received two very positive reviews, was felt not to meet the 

high standard of the journal. There were some in the research team who felt that it 

was always too optimistic to submit the paper to such a high-impact journal but it was 

agreed by all authors to submit after a balanced discussion. As the first author, I led 

the management of submissions and manuscript preparation, which at times was 

challenging due to the busy roles of the team members. I have been privileged to work 

with a variety of highly skilled and supportive academics and clinicians in the studies 

reported in these six papers.   

 
 The study reported in Paper 1 [12] was developed, written and published as 

part of my general practice medical student placement1. I was struck by the challenge 

of delivering care to patients in 10-minute slots, and it made consider the feasibility of 

current care models with increasing complexity of patients and healthcare 

interventions. Despite all the caveats associated with case reports, the paper 

 

1 Paper 1 was not developed or submitted for any other academic qualification (e.g. MBChB).  
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demonstrated some important concepts which were relevant to many patients that I 

was seeing in general practice. More importantly, on a personal level, it started my 

own learning in the multimorbidity research field, obtaining patient consent for 

research, academic writing and the peer-review process.  

 

During this period, I successfully applied for a funded summer studentship and 

had the opportunity to work with Professor Guthrie (Professor of Primary Care) and 

Professor McMurdo (Professor of Ageing & Health), experts in the field of general 

practice and geriatric medicine respectively, which led to the study reported in the 

Paper 2 [13]. After a discussion about different clinical topics, it was felt that 

multimorbidity would provide a useful research area. After reviewing several areas 

within the field of multimorbidity, it was agreed that we would aim to build on Boyd’s 

work from 2005 regarding US guidelines [18] and place it into a British context which 

had never been done previously. Hypothetical clinical patient vignettes were 

constructed, which negated a requirement for ethics, using multimorbidity 

combinations commonly present in the Scottish population. I led the review of all the 

National Institute of Health and Care Excellence [NICE] guidelines, drafted the paper 

and revised it following supervisor feedback. I also led the article submission process 

and made efforts to address peer-review comments before obtaining further feedback 

from the supervisory team. The overall process was hugely educational, as it was my 

first primary research publication.  

The study area which led to research reported in Paper 3 [14] was identified 

during my part-time job working in a nursing home. I was recognising a disconnect 

between analgesia prescribing and patient diagnoses when administering patient 

medications. After preparing a draft paper for submission, I sought support and 

guidance from two senior clinicians in geriatrics to help place some of the findings in 

context and this led to several changes in the paper in preparation for an academic 

submission. This guidance on aspects of the paper enabled a more focused message to 

be delivered, alongside suggestions for journal publication. They both provided 

support in responding to some peer-review feedback. The process was a further 
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example of identifying clinical research areas through direct clinical exposure and 

experience. 

During my academic foundation post, I worked in a GP practice in Arbroath, 

and during a GP Partners meeting, there were discussions around financial incentives 

for local prescribing optimisation work.  I always had an interest in the effectiveness of 

financial incentives, in particular around the long-term efficacy and cost-effectiveness 

of the approach, and therefore suggested a review of relevant prescribing, which was 

the basis for the study reported in Paper 4 [15]. I designed and performed the analysis, 

drafted the manuscript and critically revised the manuscript following peer review. I 

shared findings, received feedback from colleagues at the practice about the paper 

and revision, and was aided in disseminating the findings to the local and regional GP 

network demonstrating some of the challenges. There were challenges around data-

collection through the GP computer system VISION (Cegedim, London), which required 

pharmacy support. Importantly, a full debrief with the primary care team to shape 

future practice was arranged and subsequent non-published work by current GP 

Partners has shown improvements in non-benzodiazepine prescribing.  

The study reported in Paper 5 [16] was commenced after I successfully applied 

for a further funded summer studentship, having already approached Professor 

Guthrie and Professor McMurdo regarding research opportunities in geriatric medicine 

around psychoactive prescribing. During the project I met Lynda Cochrane a senior 

statistician who provided both experience and significant training in statistical analysis. 

She was invaluable in starting to improve my understanding of core statistical 

concepts, which are key to high-quality research. There were numerous avenues to 

explore which were offered as part of the studentship, but I selected drug prescribing 

work as it was a common area of challenge in primary and secondary care placements. 

I developed the idea around study selection, with support from the supervisory team 

about exclusion and inclusion criteria and what was possible with the data sets 

available. I led the writing of the paper and redrafting based upon supervisor feedback 

and prepared the paper for submission to the journal. My writing was certainly 

improving in terms of how to structure academic publications. This was the largest 

data set I have worked with and gaining familiarity and experience with SPSS (IBM, 
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New York USA) and Excel (Microsoft, Washington) was invaluable. The study reported 

in Paper 5 [16] has contributed to the literature on psychoactive prescribing in older 

patients and how this has changed over time, with citations in a recent clinical review 

on antipsychotic drug prescribing [19], and in work analysing the relationship between 

psychoactive prescribing and hospital length of stay [20].  

  During my academic foundation job, I worked within the Ageing & Health 

Department with Professor Witham who is an inspirational academic geriatrician and 

developed and delivered the study reported in Paper 6 [17]. I had a varied experience 

of clinical and academic training and support with shaping research questions using 

existing datasets. An aim of the project was to integrate social care data, but this 

proved not to be feasible due to the quality of the data available. I received support in 

performing and interpreting Cox-regression which I had not undertaken previously. 

The paper was jointly developed and written with my supervisor, and I learned a great 

deal including how to shape the narrative within a paper. I also realised how long it can 

take from starting a research project to getting the work published. Paper 6 [17] has 

been cited over 40 times and has been referenced in papers researching ways to 

develop transitional care from hospital to community [for example 21,22]. 

 The role I played and my contribution to each paper is fully reported in the 

declarations section, with a summary in Table 2.   
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Table 2: Contribution of the candidate for each of the six papers which form the basis of PhD Publication 

 

 Reference for the Paper Author Contributions 
 

Paper 1 Hughes LD.  
Using Clinical Practice Guidelines in Multimorbid Older Patients – A 
Challenging Clinical Dilemma. Journal of the American Academy of 
Geriatrics 2012. 60:2180-1  
https://doi.org/10.1111/j.1532-5415.2012.04223.x  (Last accessed 24th 
December 2023) [12] 
 
 

Lloyd Hughes identified the patient and clinician 
providing care, recognised the issues highlighted by 
the case, collected the data and wrote the paper.  
 

Paper 2 Hughes LD, McMurdo MET, Guthrie B.  
Guidelines for people not for diseases: the challenges of applying UK 
clinical guidelines to older people with multiple co-morbidities.  
Age and Ageing 2013; 42:62-69  

https://doi.org/10.1093/ageing/afs100 (Last accessed 24th December 
2023) [13] 

Lloyd Hughes and Bruce Guthrie co-conceived the 
study and conducted the review of the guidelines. 
Lloyd Hughes led the writing of the paper, in 
conjunction with Bruce Guthrie and Marion 
McMurdo.  
 
 

Paper 3 Hughes LD, Hanslip J & Witham MD.  
Centrally Active Prescribing for Nursing Home Residents-how are we 
doing?  
European Geriatric Medicine 2012 3 (5) p. 304–307  

https://doi.org/10.1016/j.eurger.2012.04.008 (Last accessed 24th 
December 2023) [14] 

Lloyd Hughes designed the study, collected all the 
data and performed the data analysis. Lloyd Hughes 
led the writing of the manuscript, with Jennifer 
Hanslip and Miles Witham involved in re-drafting, and 
revised the paper following reviewer comments. 
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Table 2 (continued): Contribution of the candidate for each of the six papers which form the basis of PhD Publication 

 
 Reference for the Paper Author Contributions 

 
Paper 4 Hughes LD, Raitt N, Riaz MA, Baldwin SJ, Erskine K & Graham G.  

Primary Care Hypnotic and Anxiolytic Prescription - Reviewing 
Prescribing Practice Over 8 Years.  
Journal of Family Medicine and Primary Care. 2016 5(3): p.652-657  

https://doi.org/10.4103/2249-4863.197312 (Last accessed 24th 
December 2023) [15] 

Lloyd Hughes designed the study, performed and 
interpreted the data analysis, wrote the manuscript 
and critically revised the manuscript. Neil Raitt, 
Muhammad Riaz, Sarah-Jane Baldwin, Gail Graham 
and Kay Erskine were involved in data collection, and 
interpretation of the data alongside revision of the 
paper following reviewer comments.  

Paper 5 Hughes LD, Cochrane L, McMurdo MET & Guthrie B.  
Psychoactive Prescribing for Older People – What difference does 15 
years make?  
International Journal of Geriatric Psychiatry. 2016;31(1):49-57  

 
Available from: https://doi.org/10.1002/gps.4288 (Last accessed 24th 
December 2023) [16] 

Lloyd Hughes and Bruce Guthrie conceived and 
designed the study. All authors were involved in data 
acquisition. Lloyd Hughes, Lynda Cochrane and Bruce 
Guthrie were involved in the data analysis and 
interpretation. Lloyd Hughes led drafting of the 
manuscript, with all other authors significantly 
involved in critical revisions prior to submission. All 
authors were involved in revision of the paper 
following reviewer comments.  

Paper 6 Hughes LD & Witham MD.  
Causes and correlates of 30 day and 180-day readmission following 
discharge from a Medicine for the Elderly Rehabilitation unit.  
BMC Geriatrics 2018. 18:197  

 
Available from: https://doi.org/10.1186/s12877-018-0883-3 (Last 
accessed 24th December 2023) [17] 

Lloyd Hughes and Miles Witham co-designed and 
performed the analysis, co-wrote the manuscript and 
both critically revised the manuscript following peer 
review. Both authors agree to be accountable for all 
aspects of the work. 
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1.4 Significance of My Work 
 

The body of work which forms this thesis has contributed to the literature in an 

original and significant way.     

 

The studies reported in Papers 1 and 2 [12,13] have reported a clinical area that 

has received a significant research and policy focus over the last 10 years. The 

limitations of the applicability of clinical guidelines and the feasibility of their delivery 

in the era of multimorbidity was important to highlight. The study reported in Paper 2 

[13] has been very extensively cited (589 times according to Google Scholar on 4th 

January 2024) by researchers publishing in several different areas of multimorbidity 

research including healthcare utilisation [23], health psychology and behavioural 

implications of multimorbidity [24], quality of life for patients with multimorbidity [25] 

and polypharmacy [26,27]. The research [13] has been cited by 12 systemic reviews 

[28-39], including one Cochrane review on interventions to deliver appropriate 

polypharmacy which has greater than 1000 citations [30]. Cochrane reviews are 

crucially important pieces of research, which influence patient care and policy and my 

work being used as part of the justification for the review is significant. The studies 

reported in Papers 1 [12] and 2 [13] argued that clinical practice guidelines need to be 

more patient-centred and coordinated. This is a theme developed further by the NICE 

guideline on multimorbidity published shortly after this work [40] which was chaired 

by Professor Guthrie (one of the co-authors). These developments are particularly 

crucial with the Covid-19 pandemic, which has stretched primary care systems with 

significant risk to mental and physical health for patients with multimorbidity [41].  

 

The study reported in Paper 3 [14] demonstrated that judicious prescribing is 

crucial for nursing home residents, and a focus on appropriate prescribing is important 

for clinically relevant patient outcomes (pain management). The research has been 

highly referenced and contributed to broader work on analgesia management in 

patients with dementia [42-44]. This research has had local and regional impact by 

shaping aspects of the way psychoactive prescribing is started and monitored. Further 

work is underway in several sites to establish the impact of these changes on clinical 
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care and clinically relevant prescribing outcomes. Extending this, the research reported 

in Paper 4 [15] has been impactful by demonstrating the importance of considering the 

broader implication of incentives in delivering care outcomes. For patients with 

multimorbidity, this is particularly important as there may be a greater risk of 

unintended consequences. The research reported in Paper 4 [15] has been cited in 

studies analysing the prevalence and management of sleep disorders [45,46], and 

other structural aspects of primary health systems which may influence prescribing 

practice [47].  The research had a local impact and highlighted the importance of 

research to working GPs as the GPs initially thought they had achieved significant 

improvements due to benzodiazepine reductions. Performing and sharing research 

findings, even on a small scale, is an integral part of healthcare improvement. 

 The research reported in Paper 5 [16] reported increasing psychoactive 

prescribing for older people in Tayside and considered some of the causes of this. 

Judicious prescribing is important to mitigate risk and maximise benefits in older 

patients, and this paper also commented on social determinants of health. The 

research reported in the paper has been cited 9 times, including a systematic review 

[19], and has shaped local research workstreams on psychoactive prescribing in high-

risk patient groups defined by the Scottish Index of Multiple Deprivation.     

 

The study reported in Paper 6 [17] has been cited over 40 times and provides a 

significant contribution to the literature by demonstrating that generalised 

susceptibility to illness in patients with frailty and multimorbidity means that in-patient 

rehabilitation alone does not significantly reduce readmission rates. Given that the 

causes of readmission are varied, it is likely that multi-dimensional interventions, 

improvements in care transitions and integrated health and social care are required to 

impact readmission rates. I am involved in several local projects building on this work 

to target improvements in readmission rates from our community hospitals. 

 

Information on Altmetrics [48], including citations and comparisons to similar 

research papers, of the six research projects reported in the six papers are noted in 

Table 3. There are limitations to citations and impact factors calculated for journals 
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[49], but they do provide some indications as to the recognition of the work by the 

research community.   
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Table 3. Published Papers which form basis of the PhD by Published Works Dimension Scores 

 Reference for the Paper Citations and Altmetric Information [48] 
 

Paper 1 Hughes LD.  
Utilizing Clinical Practice Guidelines in Multimorbid Older Patients – A 
Challenging Clinical Dilemma.  
Journal American Academy of Geriatrics 2012. 60:2180-1 [12] 

 
Dimensions Badge: 
https://badge.dimensions.ai/details/id/pub.1009939099  
Last Accessed 8th January 2024 

 
Dimensions hasn't been able to calculate 
what an expected number of citations for this 
publication based on its field might be yet. 

  

Paper 2 Hughes LD, McMurdo MET, Guthrie B.  
Guidelines for people not for diseases: the challenges of applying UK 
clinical guidelines to older people with multiple co-morbidities.  
Age Ageing 2013; 42:62-69 [13] 
 
Dimensions Badge: 
https://badge.dimensions.ai/details/id/pub.1022674321  
Last Accessed 8th January 2024 
 

 
Compared to other publications in the same 
field, this publication is extremely highly cited 
and has received approximately 74 times more 
citations than average.  

Paper 3 Hughes LD, Hanslip J & Witham MD.  
Centrally Active Prescribing for Nursing Home Residents-how are we 
doing?  
European Geriatric Medicine 2012 3 (5) p. 304–307 [14] 
 

Dimensions Badge: 
https://badge.dimensions.ai/details/id/pub.1030743756  

      Last Accessed 8th January 2024 

 
Compared to other publications in the same 
field, this publication is highly cited and has 
received approximately 1.54 times more 
citations than average. 
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Table 3 (continued): Contribution of the candidate for each of the six papers which form the basis of PhD Publication 

 Reference for the Paper Citations and Altmetric Information [48] 
 

Paper 4 Hughes LD, Raitt N, Riaz MA, Baldwin SJ, Erskine K, Graham G.  
Primary Care Hypnotic and Anxiolytic Prescription – Reviewing 
Prescribing Practice Over Eight Years.  
Journal of Family Medicine and Primary Care. 2016 5(3): p.652-657 [15] 
 

Dimensions Badge: 
https://badge.dimensions.ai/details/id/pub.1013159726  
Last Accessed 8th January 2024 
 

 
Compared to other publications in the same 
field, this publication is highly cited and has 
received approximately 1.68 times more 
citations than average. 

Paper 5 Hughes LD, Cochrane L, McMurdo MET & Guthrie B.  
Psychoactive Prescribing for Older People – What difference does 15 
years make? 
International Journal of Geriatric Psychiatry. 2016;31(1):49-57 [16] 

 
Dimensions Badge: 
https://badge.dimensions.ai/details/id/pub.1043984624  
Last Accessed 8th January 2024 
 

  
This publication has received about as many 
citations as you might expect, compared to the 
citation performance of other publications in 
the same field. 

Paper 6 Hughes LD & Witham MD.  
Causes and correlates of 30-day and 180-day readmission following 
discharge from a Medicine for the Elderly Rehabilitation unit.  
BMC Geriatrics 2018. 18:197 [17] 
 

Dimensions Badge: 
https://badge.dimensions.ai/details/id/pub.1106385120  
Last Accessed 8th January 2024 
 

 
Compared to other publications in the same 
field, this publication is extremely highly cited 
and has received approximately 9.5 times 
more citations than average. 
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1.5 Multimorbidity – a challenge associated with ageing populations 

 

This thesis and the research reported in six papers focus upon multimorbidity 

[12-17] with particular themes being around patient-centred care, deprescribing and 

treatment burden. The challenges of managing patients with multimorbidity have, and 

continue to be, a major part of my work as a GP. Reflection on the management of 

multimorbidity underlie much of the body of work on which this submission rests. 

Therefore, this section focuses on multimorbidity and why it represents such a 

challenge for healthcare services, especially for GPs, and so provides insight into the 

motivation behind this body of work.  

 

The term multimorbidity was first mentioned in the literature over 40 years ago 

[50], with the last 10 years particularly seeing a significant increase in the focus given 

to the topic both clinically and within the research context [51]. Multimorbidity, 

defined as the co-existence of two or more chronic conditions within an individual 

[52,53], is now the norm in ageing populations with this group of patients being 

inherently heterogenous [54]. Multimorbidity differs from comorbidity, which is an 

index condition of primary interest with additional associated conditions, and refers to 

the joint presence of multiple, potentially interacting chronic health conditions where 

one condition is not more central than another [51,52]. 

 

  Since the initial publications regarding patients with multimorbidity and, in 

particular over the last few years, there has been reflection on the utility and patient 

perception of the terminology [55,56]. Indeed, a taskforce on multiple long-term 

conditions led by the Richmond Group of Charities reported that patients did not feel 

that the term multimorbidity was acceptable to describe their condition and lived 

experiences [57]. A recent BMJ opinion paper identified a move towards the term 

multiple long-term conditions, which is advocated by the National Institute for Health 

and Care Research [NIHR] strategic framework [55]. Khunti et al reported that the term 

multiple long-term conditions is perceived as less fatalistic for patients and has more 

clinical relevance [55]. Presently multimorbidity remains commonly used within the 

medical literature, with 71 PubMed indexed publications published in the first 8 days 
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of 2024, but this may change over time as the awareness of patient perception of the 

term multimorbidity is more widely recognised. Negotiated use of medical 

terminology, balancing patient and clinician experience and understanding of terms, is 

important [56,58] and there have been recent examples of such debate within the 

context of frailty [59] and geriatric medicine more broadly [60].  

 

Multimorbidity itself partially represents the success of chronic disease 

management and diagnostics, with patients with chronic physical diseases and cancer 

receiving significant improvements in medical and pharmacological interventions and 

associated outcomes over the last 20 years [54,61,62]. The studies reported in Paper 1 

and 2 [12,13] discuss chronic disease guidelines, recognising that most patients seen 

by GPs have chronic conditions. The study reported in Paper 3 [14] deals with patients 

residing in a nursing home, a group of patients who demonstrate the implications of 

increasingly successful medical interventions for acute disease presentations and 

increasing life expectancy.   

 

Multimorbidity provides significant challenges to the structure of healthcare 

services, which are often speciality or disease-focused in nature. There is considerable 

evidence suggesting that the current disease-based approach to managing patients 

with multimorbidity is associated with a variety of poor outcomes including 

inadequate preventative care and access to rehabilitation services [63], repeated 

referrals for specialist care [64] and increased healthcare costs [65]. The study 

reported in Paper 6 [17] provides some analyses regarding the impact that frailty and 

multimorbidity have upon hospital readmissions after in-patient rehabilitation.  

 

The healthcare needs of patients with multimorbidity, particularly those in 

lower socioeconomic groups and with mental health diagnoses, can be complex with 

different specialities focusing upon competing priorities (which may or may not be 

patient-centred), demanding self-care regimes, polypharmacy and challenges in 

coordinating such care regimes [66]. The study reported in Paper 5 [16] reporting that 

increases in psychoactive prescribing for older patients have not been equally 

distributed across socioeconomic groups demonstrates the significance of these 
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challenges for clinicians. There is work highlighting that patients with multimorbidity 

can be considered more at risk of adverse patient safety events [67], with mixed 

physical and mental health multimorbidity associated with the highest risk of patient 

safety incidents [68].     

 

Multimorbidity as a health issue is most commonly managed in primary care 

systems in countries where GPs act as the gatekeeper of secondary care services [11]. 

Indeed, GPs with generalist skills are well placed to attempt to manage and support 

patients through the variety of medical presentations, symptoms and psychosocial 

challenges associated with multimorbidity alongside providing a degree of 

coordination of care [11]. GPs are felt to be in a position to provide PCC, the 

fundamental characteristics of which is care that explicitly involves the patient in 

decision-making around treatment regimens and where the adaptation of care is 

based upon the patients preferences, context and condition [69,70].  

 

1.5.1 Ariadne Principles: how to handle multimorbidity in primary care consultations 

The Ariadne principles were developed in 2014 through consensus of 19 

experts from North America, Europe and Australia, recognising the challenges and 

conflicts for GPs managing patients with multimorbidity [11]. These preliminary 

principles aimed to support GPs handling primary care consultations for patients with 

multimorbidity [11]. The principles provide a lens for clinicians to deliver care, and to 

work with patients to establish realistic treatment goals and develop a strategy to 

achieve them. The resulting framework guides and supports clinicians make clinical 

decisions, rather than provide specific recommendations. With the principles and 

framework developed by clinical experts in high-income countries with well-developed 

primary care systems, extrapolation of the framework directly to low- and middle-

income nations is challenging. This is particularly important, as developing nations are 

also experiencing increasing numbers and prevalence of people with multiple long-

term conditions [51]. 

Figure 1 provides a pictorial representation of the process of ongoing 

multimorbidity management for patients in primary care [11]. The agreement and 
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sharing of realistic treatment goals by clinicians and patients is at the core of the 

Ariadne principles which can be seen at the centre of the diagram. These are 

developed and agreed after a process resulting from three components which are seen 

leading off from the centre of the diagram:  

(i) a thorough interaction assessment of the patient’s conditions, 

treatments, constitution and context (necessary starting point for 

presenting and continuing problems);  

(ii) the prioritisation of health problems which take into account the 

patient’s preferences (in particular most and least desired outcomes);  

(iii) individualised management which realises the best options of care in 

diagnostics, treatment and prevention to achieve the goals.  

The focus upon realistic treatment goals as the core component of the 

principles fit more broadly with health policy initiatives, such as Realistic Medicine in 

Scotland [71]. Realistic Medicine aims, through making changes throughout the 

Scottish healthcare ecosystem, to encourage shared decision-making between patients 

and clinicians with an associated personalised approach to care. Realistic Medicine also 

aims to reduce healthcare variation, reduce waste, improve risk management, and 

encourage service innovation [71]. For example, pragmatic discussions between 

clinicians and patients around investigations and expected benefits of interventions 

may empower patients to make decisions which involve less invasive treatments and 

are more conservative representing shared-decision making (e.g. a watch and wait 

approach for prostate cancer in an 85-year-old). 

By definition the Ariadne principles encourage shared decision making and a 

personalised approach to care, and therefore may be a good fit for clinical 

consultations for patients with multimorbidity. The principles, and Realistic Medicine, 

by focusing upon realistic treatment goals from an individual perspective and policy 

perspective respectively, may support healthcare systems address health variations. 

This may be achieved by improving access to care for patients at risk of under-use of 

healthcare (under-treated patients) whilst simultaneously addressing the opposite 
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challenge of over-use of healthcare (over-treated patients) [71,72]. There are similar 

programmes, such as ‘Choosing Wisely’ in England which focus on reducing the use of 

inappropriate interventions [73] and ‘minimally disruptive medicine’ which seeks to 

advance patient goals for health, healthcare and life whilst minimising the burden of 

treatment that healthcare often imposes [74-76]. 

Overall, the Ariadne principles are valuable in providing a framework for 

clinicians to use when managing patients with multimorbidity, with some limitations 

which will be discussed later in this chapter. This framework has direct relevance for 

the body of work on which this thesis is based [12-17].  
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Figure 1. Ariadne Principles for Primary Care Providers Managing Patients with 
Multimorbidity [11]. 

Reproduced under Creative Commons Attribution License from Muth et al, 2014.  
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The authors work on which this thesis is based, consider all aspects of the 

Adriadne principles [12-17]. Research on clinical guidelines [12,13], psychoactive 

prescribing in a nursing home [14] and hospital readmission after geriatric in-patient 

rehabilitation [17] all explicitly outline the importance of individualised management 

(e.g. considering what chronic disease targets are achievable and desirable for a 

patient), prioritisation of patient preferences (e.g. what symptom(s) are the primary 

concern, and as such which disease should be prioritised for focused treatment and/or 

referral) and interaction assessment (e.g. delivery of judicious prescribing with minimal 

risk of iatrogenic harm in nursing home setting). In particular, the authors work 

discussing hospital readmission after in-patient rehabilitation links to realistic 

treatment goals, as this group of patients had considerable frailty and increased risk of 

decompensation of a variety of chronic diseases.  

Cross-sectional research on anxiolytic / hypnotic prescribing [15] identified that 

focusing upon systems to deliver prescribing improvement may lead to unintended 

consequences. With patients with multimorbidity being almost 15 times more likely to 

be prescribed an anxiolytic / hypnotic medication [77], ensuring that an interaction 

assessment forms part of a patient-provider interaction remains pertinent. Finally, 

demonstrating that psychoactive prescribing in Tayside for patients over 65 [16] 

increased between 1995 and 2010 may mean that prioritisation of patient preferences 

alongside interaction assessment will be increasingly important (e.g. are patients 

willing to continue psychoactive medications associated with increased risk of 

cognitive impairment or electrolyte disturbance as they age if symptoms are well 

controlled?).   

The Adriadne principles sensibly avoid specific recommendations, but merely 

provide a framework to guide and support care decisions made by GPs. The potential 

for such principles is theoretically profound, but a degree of caution is required before 

extrapolating that these benefits will be achieved, given the challenges within busy 

clinical environments and limited resources in primary care [78]. Indeed, the principles 

are clearly valid when considering the interactions of many patients with 

multimorbidity with GPs, but the reality of being able to deliver such a patient-centred 

approach is likely to be small. Delivery of the Adriadne principles may involve longer 
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consultation times and are likely better suited once a targeted group of patients are 

identified as most likely to benefit from the intervention. GP assessment of particularly 

complex patients, or indeed cluster-based analyses to identify particularly complex 

patients at risk of negative outcomes, may be a way to target this approach to the right 

patient cohort in primary care. For example, if a report can be provided to practices 

about specific patient disease clusters which are at particularly high risk of negative 

health outcomes, GPs may proactively prioritise their clinical review and management. 

Such approaches may be used to extend work reported in Paper 3 and 6 [14,17], by 

identifying particular patient groups such as those with a higher risk of experiencing 

pain syndromes in nursing homes or experiencing post-hospitalisation syndrome after 

a period of rehabilitation for multi-faceted primary care interventions. 

The framework of the Ariadne principles has been used in clinical research in 

the context of multimorbidity and polypharmacy [79]. In 2022, a pragmatic cluster-

randomised clinical trial [RCT] comparing an intervention (delivery of training and 

clinician interviews regarding problem-based learning, constructivism and the Ariadne 

principles) to usual care was published. The authors reported improvements in 

medication appropriateness at 6- and 12-month follow-up and measures of PCC, 

although the benefit was marginal. The cost-effectiveness and sustainability of such an 

approach remains unclear, taking into account the impact of this upon other important 

parameters such as treatment burden, adverse drug reactions and disease-specific 

measures (e.g. HbA1c).  

There are broader limitations to the Adriadne principles. Firstly, there is 

increasing agreement around the approaches to care and policy which may improve 

healthcare delivery and outcomes for patients with multimorbidity [7,28,29,40]. The 

evidence base is much more limited with regards to implementation, and these 

principles will be challenging to implement as they primarily focus upon fundamentally 

changing clinician behaviours. It is unclear as to how the outcomes of realistic 

treatment goals can be readily measured or how evidence of their efficacy can be 

demonstrated. The design, delivery and evaluation of interventions for patients with 

multimorbidity will be crucial to identify what parts of these principles have particular 

value.   
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Secondly, there is a risk that moving the focus towards the consultation and 

process of agreeing realistic treatment aims may lead to perverse clinical outcomes. A 

1998 trial which assessed the effect of additional training on practice nurses and GPs in 

PCC in relation to newly diagnosed type-2 diabetes, found that clinicians placed a 

greater focus on the consultation process with improved outcomes in communication, 

greater treatment satisfaction and wellbeing [80]. However, these benefits can be at a 

cost of worse diabetes related clinical outcomes [80]. Walking this tight rope will 

provide a challenge for those designing interventions.   

Thirdly, given that it is unrealistic to deliver this framework within all 

consultations for patients with multimorbidity a degree of selection will be required to 

identify groups of patients who have the most to benefit from it. The process and 

means by which this is achieved will be important to consider in order to reduce the 

risk of unintended exacerbation of health inequalities and to ensure the equitable 

allocation of healthcare resources.  

Fourthly, shared decision-making is essential to the delivery of quality and PCC 

for people with multimorbidity and is at the centre of the Ariadne principles. This 

process enables individuals to make and revisit medical decisions by balancing and 

evaluating the trade-offs of the benefits and burden within their lived experience [81]. 

However, the ability to engage in shared decision-making is not equal between 

individuals. Patients who are incapacitated acutely due to illness / accidents, develop 

neurodegenerative diseases or those with intellectual disability need additional 

consideration when shared decision-making is planned. This may include involving 

caregivers or family members who are closely linked with the individual and use of 

decision-making aids where feasible to maximise the engagement with the person at 

the centre of the decision. These processes can be associated with useful outcomes 

[82,83]. For example, physician communication and use of shared decision-making 

behaviours with surrogate decision makers for incapacitated patients at high risk of 

death or severe functional impairment in the intensive care unit were associated with 

greater trust in the treating physician [82]. Similarly, a systematic approach to shared 

decision-making for children with disabilities promotes family and clinician 

collaboration, and can address gaps between child/family values, understanding of 
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choices and priorities for care and those of the clinician [83]. Ongoing research 

regarding how shared decision-making could be operationalised for people with 

multimorbidity is required [84]. 

However, despite these limitations the Adriadne principles in my view provides 

a useful basis to consider an approach to support patients with multimorbidity in 

primary care. Determining the best methodology to selecting patients who will benefit 

from the approach, and developing and testing interventions to establish effectiveness 

and efficacy of the principles will provide the next challenge. 

The following short sections will summarise three core concepts which are 

relevant to this PhD by Published Works thesis: PCC, deprescribing and treatment 

burden. 

 

1.5.2 Multimorbidity & Patient-Centred Care 

 

 PCC has been reported as encompassing five conceptual dimensions: the 

biopsychosocial perspective, patient-as-person, sharing power and responsibility, 

therapeutic alliance and doctor-as-person [85]. PCC is growing in prominence, and the 

Institute of Medicine has identified PCC as a key aspect of high-quality care [86] with 

PCC practices associated with improvements in care quality [87], decreased healthcare 

utilisation [88] and improved patient concordance with treatments [89].  

 

PCC consultation methodologies include components such as the patient’s 

narrative (patients spontaneous description of the problem, including their ideas, 

concerns and expectations [90]) and collaboration (shared decision making between 

clinician and patient [91]).  

 

 The authors work on clinical practice guidelines [12-13], explicitly discusses the 

challenges of clinicians delivering PCC concurrently with clinical guideline 

recommendations. The work demonstrated that UK clinical guidelines for common 

chronic diseases do not adequately consider PCC. Indeed, the general statements 
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provided to clinicians to consider the importance of PCC in their practice are not 

particularly helpful.  Research which formed the basis for Paper 3 [14], reported 

prescribing practice which may under-treat pain syndromes for patients with dementia 

with a potential adverse impact on patient quality of life. PCC has been adapted to 

develop a variety of interventions for patients with dementia [92], with a 2022 

systematic review including 30 studies, reporting that delivery of patient centred 

interventions generally leads to improvement in patient behavioural and psychological 

symptoms of dementia and cognitive function (with the effect size differing between 

interventions) [93]. Despite the role of such interventions, their implementation will 

likely be stifled by a variety of financial, staffing and political pressures within the 

social care sector which I discuss in an editorial for the British Journal of General 

Practice [94].  

 

 The authors work reported in Paper 6 [17] identifies that readmission to 

hospital is common even after in-patient rehabilitation where patients have 

undergone comprehensive geriatric assessment (CGA). CGA is a process of care, which 

involves a multidimensional holistic assessment of an older person which considers 

health and well-being, to formulate a plan to address issues which are relevant and of 

concern to the older person (and their family or carers where relevant) [95]. CGA is 

goal-orientated and patient centred in its approach [95,96]. PCC in the context of 

hospital discharge planning is pertinent, and this extends to the reasons and context of 

hospital readmission [95]. PCC can be delivered in a wide variety of ways, from CGA to 

one-on-one consultations in primary care using the Ariadne principles.  

 

The potential that PCC may have for patients with multimorbidity has been 

identified and has been the focus of clinical research. Such studies have included the 

multi-component patient centred 3D trial (based on dimensions of health, depression, 

and drugs) which did not report improvements in patient quality of life [97], a patient-

centred multidimensional assessment program for patients with ≥ 3 admissions within 

12 months in Italy which reported reductions in admissions and emergency 

department visits [98] and a patient-centred prescription model of care which 

improved prescribing (by measures of potentially inappropriate medications and drug 
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burden index) and medication adherence [99]. Despite some positive clinical trials 

looking at PCC, as described for hospital readmission [98] and prescribing [99], larger 

trials which are more multi-dimensional in nature have not reported statistically 

significant results [97]. With the impact of Covid-19 reported to have a significant 

impact on the delivery of PCC [100], the design and delivery of trials of complex 

interventions that take PCC into account continue to be important and inform how 

health systems can adapt and implement programs for patients with multimorbidity to 

achieve the benefits of PCC. 

 

Although the PCC approach is difficult to argue against from an ethical 

standpoint, there are some challenges associated with the implementation of PCC and 

associated interventions which should be considered by policymakers and 

commissioners [101]. For example, the CADRES study randomised patients to PCC, 

usual care or dementia-care mapping interventions and reported higher rates of falls in 

the PCC group alongside the benefits of reduced agitation for patients with dementia 

[102]. Thus, PCC may lead to choices which are associated with increased risk but are 

closer aligned to patient values [102]. There is also conflicting data about the cost-

effectiveness of PCC interventions [101,103-105] and the sustainability of clinician 

engagement in PCC [106].  

 

The papers which form the basis of this thesis [12-17] do not clearly discuss and 

explore the patient voice and lived experience, which may have enabled exploration of 

domains particularly relevant for PCC. Qualitative methods and mixed methodologies 

may be a useful approach in future work to explore these important domains.  

 

1.5.3 Multimorbidity & Deprescribing 

 

Polypharmacy, commonly defined as the prescription of 5 or more medications 

daily [107], is commonly associated with multimorbidity and is associated with adverse 

drug reactions, patient safety events, increased costs and iatrogenic harm 

[67,108,109]. Despite guidelines often recommending alternatives to medications or 

advising caution, it remains inevitable that patients will end up on several medications 
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with an increased cost of care [108]. This is not necessarily detrimental, but ensuring 

optimal prescribing is an area of increasing focus in terms of patient safety, 

sustainability and improved efficiency [109,110]. There are challenges to this as some 

of the definitions in this area are not clearly defined. For example, a recent 2023 

scoping review reported that the usefulness of ‘inappropriate polypharmacy’ as a 

single definition is of doubtful use presently due to extensive heterogeneity [110]. 

Several research studies were excluded from the review alongside limited grey 

literature inclusion, but the identification of limitations surrounding definitions is key. 

Indeed, defining multimorbidity has been a priority for research leaders to enable 

comparison between studies [111]. 

 “Deprescribing” is a process of medication withdrawal supervised by a health 

professional with the goal of managing polypharmacy and improving outcomes is well 

defined [111]. This process is linked to PCC and treatment burden, as the goals of 

deprescribing will differ between patients and may change for an individual depending 

on the circumstances of the consultation and symptoms experienced.  

The complex intervention of deprescribing can take many forms, with a recent 

evidence synthesis reporting 34 context-mechanism-outcome configurations 

describing the knowledge of tailored prescribing [112]. These were reported under 

eight headings relating to organisational, health-care professional and patient factors, 

and interventions to improve prescribing [112]. Context-mechanism-outcome 

configurations are a proposition stating what it is about an initiative that works, for 

whom and in what circumstances. The authors concludes that deprescribing requires 

attention to providing an enabling infrastructure (such as developed IT systems), 

access to data (risk and benefit of treatment cessation), tailored explanations and trust 

between clinicians and patients [112]. Such developments would support patient-

centred deprescribing, supporting individualised management and interaction 

assessments which are both Ariadne principles.  

Managing patients living with multimorbidity, and delivery of judicious 

prescribing through deprescribing is an uncertain process. The ‘fear of change’ in 

relation to deprescribing is an important consideration in patients with multimorbidity 
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and may lead to clinicians performing fewer deprescribing interventions [112].  

Supporting clinicians overcome barriers such as patient engagement in the process, 

and multiple prescribers / providers of care will require more practical guidance and 

high-quality data about the risks of stopping certain medications. Furthermore, 

supporting the identification of patients who have most to gain from these 

interventions (e.g. patients with multimorbidity, polypharmacy, frailty, multiple 

prescribers due to medical complexity etc) is pertinent [112,113]. In relation to the 

Ariadne principles, placing patients realistic treatment goals at the centre of 

discussions regarding deprescribing may be helpful in framing of the consultation.  

Improving the coordination of prescribing within health systems to support 

deprescribing and mitigate the risks of uncontrolled polypharmacy has been proposed 

as an approach for high-risk patients with multimorbidity [109]. These groups may 

include nursing home residents and those over 65 years with mental – physical health 

multimorbidity, which were groups of interest in research reported in Papers 3 and 5 

[14,16]. My research reporting on clinical practice guidelines [12,13], highlighted that 

although guidelines were helpful at recommending medications or interventions to be 

commenced they were much less effective at providing advice about deprescribing. 

More broadly, since the publication of research reported in Paper 4 regarding 

hypnotic and anxiolytic drug prescribing [16] primary care pharmacists are much more 

involved in polypharmacy reviews and proactive pharmacy interventions and support 

GPs significantly in this work. The broader change in the roles of different healthcare 

providers is an important area to consider as the healthcare system develops. 

 

1.5.4 Multimorbidity & Treatment Burden 

 

Treatment burden, in terms of all healthcare interventions and activities, is an 

emerging concept for patients with multimorbidity [114]. Increasing treatment burden 

can complicate the patient’s condition by impairing the patient’s ability to adhere to 

recommended medications and interventions with an associated increased risk of 

hospitalisation as well as impacting the quality of life of the patient [114].  This is an 
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important consideration as patients develop realistic treatment goals with their 

clinician.   

 

Treatment burden has been defined as a patient’s perception of the aggregate 

weight of the actions and resources they devote to their healthcare, including 

difficulty, time and out-of-pocket costs dedicated to healthcare tasks such as adhering 

to medications, dietary recommendations and self-monitoring [115]. It is natural that 

with increasing multimorbidity there is a risk of increasing treatment burden for 

patients, and this should be considered as part of the broader treatment 

recommendations and primary care management of chronic disease. A systematic 

review of qualitative data isolated components associated with treatment burden, 

including financial burden, lack of knowledge, diet and exercise, medication burden 

and frequent healthcare reminders of their health problem [116]. GPs and integrated 

primary care systems may be well placed to address these components. The Ariadne 

principle framework for patients with multimorbidity may be used to support patients 

through interacting diseases and treatments to make decisions around their treatment 

goals.  

 

The authors work on clinical guidelines [12,13] explicitly considered treatment 

burden in terms of increasing medication, intervention and self-care 

recommendations. Patients with multimorbidity were at risk of increasing treatment 

burden when guidelines were followed, without any clear guidance or advice within 

the published guidelines about how to consider treatment burden. Treatment burden 

was an important consideration as part of research published in Paper 3 [14] on 

nursing home prescribing, with older patients exposed to medications with associated 

harms. Research reported in Paper 4 [15] and 5 [16] reporting increasing psychoactive 

prescribing suggests that treatment burden in context of medications, commonly 

identified as a significant factor for patients [117], is an important consideration for 

patients with multimorbidity. Treatment burden is an important consideration for 

patients with multimorbidity, and the influence that it has upon patients’ realistic 

treatment goals and care decisions can be explored using the Ariadne principles. 
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Indeed, high treatment burden is relatively common for patients with 

multimorbidity, and as such clinicians should aim to minimise this where feasible [118]. 

Treatment burden is more likely to impact more vulnerable patients with increased 

risks of hospitalisation or requirements for care [118] thus potentially increasing 

healthcare inequity. There is evidence that improved patient experience is associated 

with lower treatment burden [119], but at the present time there remains limited clear 

guidance about how to safely prioritise the reduction of treatment burden for patients 

with multimorbidity.  

 

1.6  Chapter Conclusion 

 

The current healthcare landscape faces a variety of challenges, including 

delivering health and social care to an ageing population, and increasingly complex 

healthcare treatments and interventions alongside a backdrop of perpetual fiscal 

challenges [2,10,51]. These challenges have become even more pressing as health 

systems attempt to remobilise after Covid-19. 

Therefore, the delivery of PCC has become more pressing. This may be 

delivered at the policy and systems level, but also within individual consultations 

between patients and clinicians and may support mitigating treatment burden and 

supporting deprescribing. This is not to suggest that further macro level research and 

policy change is not to be explored but that clinicians can be supported to improve 

care for patients with multimorbidity through consultation level approaches alongside 

this. 

The Ariadne principles are a useful framework to consider the body of work 

which forms this thesis, with individualised management, prioritisation of patient 

preferences and interaction assessments all pertinent to my published work. My 

research has limitations, in particular due to the lack of the patient voice but does 

identify and explore important clinical areas within multimorbidity and identifies other 

areas for future research.    
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This chapter has introduced my work, and the independence and significance of 

the work. Multimorbidity, and the important themes associated with my work of PCC, 

deprescribing and treatment burden have been defined and explored by drawing upon 

a broad range of academic literature and evidence. These themes will continue to be 

explored throughout the thesis.    

Chapter 2 discusses the research methodologies used in the research which 

form the basis of the 6 publications of the PhD by Published Works, ethical 

considerations for the studies alongside outlining the role of reflexivity throughout this 

process. 
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2. Research Methodologies and Reflexive Practice 

2.1 Introduction  

The six publications on which this narrative is based use and demonstrate a 

range of research methodologies. These include a clinical case report [12], clinical 

guideline analysis using patient vignettes [13], observational cross-sectional studies 

[14,15,16] and observational case-control study [17]. Each of these has strengths and 

limitations which will be outlined in the following section.  

 More broadly, the chapter will detail some of the ethical considerations of the 

author’s work which were often only briefly touched upon within the published 

papers. Finally, reflexivity is considered and how this has been incorporated by the 

author within the research process. 

 

2.2 Research Methods 

 The author’s first publication was a case report, which identified the real lived 

experience of a patient with multimorbidity [12]. The case demonstrated several 

important concepts relevant to the field which was developing at that time and 

provided an opportunity to shape more comprehensive work. A case report approach 

provided an insightful means of exploring the issues of applying clinical guidelines to 

patients who have multimorbidity, providing clinical evidence of the limitations of 

clinical guidelines that was used to develop further research questions. In addition, the 

case report provided an opportunity to write and prepare an academic paper at an 

early stage of my undergraduate degree.     

 The medical research genre of case reports and case series declined 

significantly over the second half of the 20th century, with increasing focus on research 

articles which developed increasing statistical rigor and complexity [120]. However, 

there remains a value in the narrative provided by case reports and this is reflected in 

the establishment of the Journal of Medical Case Reports in 2007 and a recent increase 

in the space that high-impact journals leave for case report publications since the late 

1990s [120,121]. The development of the CARE guideline for case report writing has 
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aided the standardisation of the genre and therefore the reliability of case reports 

[121].  

There remain merit in the publication of case reports, including identifying new 

observations, generating hypotheses and the ability to perform in-depth narrative case 

studies which can provide an understanding of essentially human phenomena. Indeed, 

the author has used case reports to identify changes in the clinical manifestation of 

fibromyalgia in patients with Alzheimer’s disease [122,123] that has provided the basis 

for developing a small prospective longitudinal cohort study. Case reports also provide 

a useful approach for identifying and discussing rare disease presentations, 

complications or responses to therapeutic interventions [120,121].  

There are extensive limitations of case reports, including that they cannot 

generate information on rates, ratios, prevalence or incidence as case reports or series 

are not selected from a representative sample.  Furthermore, there is publication bias 

towards positive outcomes, emphasis on the rare, and the risk of overinterpretation. 

Case reports are also lower on the hierarchy of the evidence pyramid, a system of 

rating evidence when grading recommendations based upon the probability of bias 

[124], as they are often biased by the author’s experience and lack of control of 

confounders which was the case in my case report [12]. Despite this, they continue to 

have a role in research and certainly the author’s work [12] using this method was an 

appropriate way to demonstrate some of the individual challenges patients with 

multimorbidity may face. Indeed, the case report [12] identified some limitations in 

the clinical practice guidelines and demonstrated a need for clinical practice to change 

to reflect the complexities of patients with multimorbidity.  

The authors work on clinical practice guidelines used a selective analysis with 

patient vignettes to interrogate the extent that NICE clinical guidelines address patient 

comorbidity, patient centred care and patient compliance to treatment 

recommendations [13]. When designing this study [13], it was clear we required to 

focus upon commonly occurring long-term conditions affecting patients, alongside 

those conditions which are commonly associated with multimorbidity. The NICE 

guidelines selected were for type 2 diabetes mellitus, secondary prevention in people 

with previous myocardial infarction, osteoarthritis, chronic obstructive pulmonary 
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disease and depression (two guidelines including one for managing depression in 

people with chronic physical problems) [125-130]. The majority of people with these 

conditions will have significant comorbidity (71% of people with diabetes are 

multimorbid, 92% with coronary heart disease, 82% with osteoarthritis, 83% with 

COPD and 64% with depression) [131]. All six guidelines were published within 5 years 

of the study to ensure they were reflective of current clinical practice.  

Our patient vignettes were developed to be representative of a patient who 

would be commonly found on a GP practice list, and therefore increase the 

applicability of the findings. The ability of vignette studies to desensitise sensitive 

topics, alongside directing elements to a specific part of a complex process has been 

reported [132,133]. The latter is particularly relevant for multimorbidity, which 

involves numerous complex processes from a patient, healthcare provider and health 

system level. For example, diagnostic uncertainty and reasoning in multimorbidity was 

explored using eight video case-based vignettes which differed in type of morbidity, 

field of medical specialism and relatedness of underlying diseases [134]. Clinicians 

viewed these videos before generating potential diagnoses, with the paper reporting 

increased sensitisation and training regarding multimorbidity (particularly common co-

morbid conditions) is pertinent due to a high rate of under-diagnosis [134]. 

The approach that was opted for has limitations, including the critical feedback 

that we developed patient vignettes and conditions to demonstrate that clinical 

practice guidelines were associated with driving polypharmacy, and treatment burden. 

We considered approaches which used real patients and involved a larger number of 

clinical practice guidelines but it was felt that the research question could be 

adequately answered in the form published. On reflection, it was felt that using real 

patients would not enhance the utility of the research when compared to patient 

vignette, as the approach would have similar limitations in relation to bias.  

Consideration was also given of using up to ten clinical practice guidelines, a 

combination of European and UK guidelines and more than two patient vignettes. The 

importance of the paper was to demonstrate that clinical guidelines for common 

conditions do not adequately take into account multimorbidity. During a meeting of 

the research team, it was felt that a focus upon UK guidelines would enable a clear 
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message of the paper and there was extensive variability of the development and 

implementation of European wide guidelines. Furthermore, by using two vignettes 

which between them had five commonly occurring chronic diseases which are strongly 

associated with the development of multimorbidity [131], the challenges of managing 

patients with multimorbidity with clinical guidelines could be identified. Increasing the 

number of conditions included or the number of vignettes would not significantly 

enhance the validity or generalisability of the findings. Furthermore, the two patient 

vignettes both had mild to moderate disease states rather than severe disease states 

to reflect that the challenges of clinical guidelines are not limited to the most complex 

and unwell patients with multimorbidity. Despite inevitable limitations, the value of 

the case report [12] and vignette study [13] was demonstrated with valuable insights 

into the challenges of clinical guidelines for patients with multimorbidity.  

Research on prescribing and hospital readmission [17] were all observational 

studies which included cross-sectional [14,15,16] and case-control designs [17]. 

Subjects were chosen from an available population of potential relevance to the study 

question(s) and eligibility criteria. This process required the data collection and 

analysis in two studies [14,15], and the analysis of large population datasets which had 

already been collected [16,17].  

In the single-centre nursing home research, all patients resident in the nursing 

home were eligible for inclusion as the research question was focused on centrally 

active prescribing for patients in a nursing home environment [14]. In the single-centre 

general practice research reporting hypnotic and anxiolytic drug prescribing over time 

[15], eligibility criteria were focused on any patient who received an acute or repeat 

hypnotic or anxiolytic drug prescription over the course of 12 months. Hypnotic and 

anxiolytic medications were defined in line with the 2012 edition of the British 

National Formulary [BNF] [135]. 

Psychoactive drug prescribing for older people (defined as 65 years old and 

over) was explored using community dispensing prescribing data [16]. Similar to 

previous work, psychoactive medications were defined in line with BNF chapters [135]. 

Patients were selected for inclusion if they had received a psychoactive medication in 

the 3 months prior to the two cross-sectional time points (31st March 1995 and 31st 
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March 2010] and would include acute and repeat prescribing given that the aim of the 

work was to review psychoactive drug prescribing differences between 1995 and 2010 

in Tayside. Causes and correlates of 30-day and 180-day readmission was researched 

using a database of 4449 patients within a medicine for the elderly dataset within NHS 

Tayside. Patients and associated demographic and clinical characteristics were 

included in the analysis if they were readmitted to hospital within 30 days, a standard 

marker used to judge healthcare system effectiveness [21,22], and 180 days. The latter 

was chosen as a readmission at this time point is less likely to be related to the initial 

period of in-patient rehabilitation and may represent other geriatric syndromes such 

as frailty or post-hospitalisation syndrome [95]. The inclusion criteria enabled us to 

explore the reasons for readmission to acute care facilities in a cohort of older people 

discharged from inpatient rehabilitation after an acute illness. We were able to report 

that most admissions for older people after a period of in-patient rehabilitation 

occurred for different reasons than the original hospital admission and that patterns of 

predictors for early and late readmission differed.  

Cross-sectional and case-control studies are relatively inexpensive to conduct 

especially when using already available datasets. Cross-sectional studies provide an 

indication of prevalence alongside studying associations between multiple exposures 

and outcomes [136]. Understanding prevalence provides an indication as to the degree 

that an issue is found in a population. This will inform the potential impact of an issue 

upon health systems. The results of cross-sectional studies may influence and inform 

hypotheses which may form the basis for a more complex intervention, but a 

fundamental limitation is that they report associations rather than causation based on 

the data. Furthermore, cross-sectional studies cannot be used to study behaviour over  

time as they measure data at a discrete time point. Longitudinal cohort studies would 

be an approach to detect changes in the characteristics of a target population at both 

the group and the individual level over a period of time [137]. 

Case-control studies are an efficient design for less common outcomes such as 

readmission [138]. Case-control studies enable researchers to analyse multiple risk 

factors for an outcome of interest at one time and may enable early identification of 

associations worthy of further study. There are some limitations, such as the fact that 
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the control group are commonly recruited through convenience sampling, leading to a 

risk of bias as the control group are not representative of the general health of the 

population. However, the risk of bias can be mitigated through matching of patient 

characteristics.  

Given that observational cross-sectional methods provide an indication of 

prevalence alongside associations between multiple exposures and outcomes, it was 

an appropriate method to explore the prevalence of hypnotic and anxiolytic drug 

prescribing practice in a GP practice in Paper 3 [15], psychoactive drug prescribing in a 

Dundee nursing home in Paper 4 [14], and differences in regional psychoactive drug 

prescribing between 1995 and 2010 in Paper 5 [16]. The datasets used in these 

research projects were selected as they were able to answer the research question(s) 

formed as part of each programme of work. A further advantage of using routinely 

collected clinical data, is that the data could be analysed and interrogated quickly using 

SPSS v22.0 (IBM, New York USA). This was of particular importance when tight 

deadlines were provided for short-term funded research studentships and an 

academic foundation doctor post.  

All four of these publications [14-17] have generated exploratory hypotheses 

ready to be tested in more robust future designs such as longitudinal cohort design or 

RCT. For example, Paper 3 highlighted that patients with severe dementia may be 

under-treated for pain syndromes alongside overall high rates of psychotropic drug 

prescribing [14]. A longitudinal cohort study of nursing home residents could be an 

approach to establish changes in pain manifestation, treatment alongside psychoactive 

drug prescribing more broadly over the course of a patient’s dementia diagnosis and 

illness.   

There are several limitations associated with observational studies. One of the 

fundamental limitations of cross-sectional studies is that you cannot make causal 

inference, which from a policy perspective is of fundamental importance. For example, 

I was unable to explain why patients with more advanced dementia were more likely 

to be under-treated for pain [14] but could postulate some potentially relevant factors 

(e.g. challenges in accurate assessment of pain due to cognitive deficits, staff 

awareness of tools used to assess pain in dementia, and clinician concern around 
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adverse drug reactions of analgesia). More broadly, sometimes the identified 

associations may be challenging to explain. For example, in Paper 6 which reported 

research on readmission after geriatric rehabilitation [17], older age was associated 

with a reduced risk of readmission in contrast to several other studies. The four 

observational studies [14,15,16,17] have reported several clinically relevant 

associations, but the research has not been able to report causation and as such as 

provided the basis for further research (using different methodologies) to achieve this.  

Finally, retrospective studies, such as case-control studies, may have a degree of recall 

bias or selection bias but the dataset used for readmission work did not rely on patient 

recollection [136-138].  

A limitation of all the research which forms my body of work, is that there has 

been minimal patient engagement in the research.  Since the publication of my initial 

study in 2012, patient and public involvement and engagement [PPIE] has become 

much more prominent within clinical research, and upon reflection spending time 

becoming aware of PPIE opportunities within the locality would have been useful. 

Indeed, PPIE in research has become a key component recommended by grant award 

bodies and is specified in government policies [139]. There is an increased literature 

which explores the consultation, collaboration, and co-production processes of clinical 

research and how this can involve patients and members of the public [140]. Benefits 

of PPIE may include rates of enrolment in clinical trials [141] and better designed trials 

which target important symptoms or outcomes relevant to patients or communities 

[142]. The Covid pandemic has also shaped PPIE in clinical research, with the online 

environment potentially providing an opportunity to extend PPIE [143].  

Increasingly, guidance exists to help researchers plan and conduct meaningful 

PPIE at both national and international levels [144]. This includes the NIHR [145,146] in 

the UK and the Patient-Centred Outcomes Research Institute in the US. The central 

focus that PPIE now has within clinical research compared to when the author 

published his initial work can be evidenced by the fact that the Patient-Centered 

Outcomes Research Institute in America was only formed in 2009. Furthermore, a 

recent Medical Research Council (MRC) publication regarding clinical research about 

complex interventions, of relevance to multimorbidity research, identified six core 
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elements one of which was ‘How can diverse stakeholder perspectives be included in 

the research?’ [147]. Subsequently to the author’s publications, PPIE is now recognised 

as a core attribute of clinical research, particularly around complex interventions. 

However, despite this, reporting of PPIE in study reports is often minimal, usually 

concentrating discussion around the process of how PPIE was obtained rather than its 

impact [144]. 

PPIE could have played more of a role in studies published by the author. For 

example, research on primary care prescribing [14] could have particularly benefited 

from PPIE by considering the broader contexts for GP prescribing in the locality (e.g. 

high rates of polysubstance use, poverty, housing crisis, high rates of chronic pain) 

alongside shaping the research programme to make it more patient-centred. Indeed, 

current research and quality improvement in this area has been focused on prescribing 

but PPIE may have led to prioritisation of research into psychosocial factors which are 

relevant to prescribing. Practically, this may have used patient forums which meet 

monthly (organised through the GP cluster model) as a basis for initial discussions. 

Alongside identification of patient centred outcomes, this may have supported 

dissemination of the work to the locality. 

PPIE is part of multimorbidity research in the form of advisory groups, such as 

the Multimorbidity Mechanisms and Therapeutics Research Collaborative in London, 

to help shape the research process (planning, delivery, dissemination) and monitor 

progress of the project, and assist in dissemination of research findings. There is 

increasing evidence that PPIE and patient research partnerships is feasible in patients 

with significant illness and debility, rather than patients with mild to moderate disease 

[148]. The MRC framework identifies stakeholder engagement as an important part of 

PPIE in complex interventions. This needs to occur at each stage of the clinical research 

programme to support identification of patient valued outcomes and priorities to help 

shape an intervention with better opportunity for improvement in health. Other 

relevant considerations include considering the context of the delivery of the 

intervention, development of programme theory, identification of key uncertainties, 

and refinement of the intervention prior to economic considerations [147].  
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In my nursing home prescribing research [14], I may have been able to achieve 

PPIE if I had more time and collaboration with colleagues as part of the research 

process. A significant challenge was balancing time to engage with broader 

stakeholders with resource constraints. Recent work has identified that people living in 

nursing homes with dementia, can be actively involved in clinical research through 

PPIE and the resources and approaches to achieve this are clearer than in 2011 when 

the work was commenced [149,150]. Approaches to develop PPIE, may have been in 

the form of a caregiver reference panel, and/or service user forums which have been 

used in other research programs [151]. PPIE will be an active consideration of research 

moving forwards. PPIE was not really considered in the context of other clinical studies 

using pre-existing datasets, but stakeholder engagement may support future 

secondary analyses of data by identifying patient valued outcomes of interest and 

potential benefit. Future research performed by the author will always consider PPIE 

as a core part of the clinical research process. 

Delivery of meaningful PPIE is not easy to achieve [148,152]. Recent research 

has published lessons learned from PPIE in the context of multimorbidity research 

[152]. The Canadian Aging, Community and Health Research Unit reported five lessons 

for researchers which included: 1) actively finding patient partners who reflect the 

diversity of older adults with multimorbidity, 2) developing strong working 

relationships with patient partners, 3) providing education and support for both 

patient partners and researchers, 4) using flexible approaches for engaging patients, 

and 5) securing adequate resources to enable meaningful engagement [152].  

Within my future research looking at universal outcomes for patients with 

frailty for example, PPIE would provide an opportunity to really explore the study and 

design it in a manner which would prevent research waste and answer questions 

relevant to both patients and clinicians. However, PPIE will take time and effort to 

establish and integrate into a clinical research programme.  

2.3 Ethical Considerations 

 As with all research, there have been ethical considerations within the body of 

work which forms this PhD by Published Works. These have been considered and 
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addressed in different ways. They have been briefly touched upon within the published 

papers, but some of the specific aspects of the considerations are detailed here.  

The case report published in Paper 1 [12] involved taking individual consent for 

the patient in question, and explaining the rationale and process involved. It was my 

first experience of taking informed consent for research, and I used a standardised 

form to complete this process and to enable a clear discussion with the patient. 

Written informed consent is a basic principle of medical practice and research, and 

provided an opportunity for the patient to discuss any questions or queries about the 

proposed case report and to understand the rationale for what I was intending to 

produce. There is evidence that patients understanding of the basic components of 

informed consent is limited [153], and patients’ provision of consent may be related to 

the respect and/or rapport they have with a clinician or being overwhelmed rather 

than the rationale for the research [154]. Moving forwards, taking consent over time 

may be a consideration for research which involves interventions (to allow time for 

patient to consider the information) and recognising the impact that a therapeutic 

relationship has upon consent may influence which individual seeks consent from the 

patient.   

Research which was published in Paper 2 [13], given its nature and 

methodology, had fewer ethical concerns and did not require ethical approval. It was a 

discussion paper that set out issues and concerns around using clinical guidelines and 

involved no primary data collection. No ethical declaration is required for such papers. 

That said, there is clearly a responsibility in writing such pieces to carefully consider 

the way in which contentions are put forward, to ensure that they are not over-

reaching and genuinely reflect the results of the prepared manuscript. This is 

something to which the author and co-authors gave careful consideration.  

The single centre nursing home prescribing study reported in Paper 3 [14] 

required active consideration of the ethics of data collection, and analysis at an early 

stage. Indeed, there were several meetings about the nature of the data collection 

with the senior management team within the private provider, which involved fully 

explaining the rationale and benefit to the patients in the home. This process helped 

shape the research questions and proposal, and close working with the senior 
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management team led to the provision of time for me to record and analyse the data, 

alongside presenting the findings to the nursing home and local GP practices. Formal 

ethical approval was deemed unnecessary after provisional discussion with the care 

home provider and University of Dundee as it involved routinely collected anonymised 

healthcare data. There continues to be debate between ethical approval for clinical 

audit and clinical research, and there are often grey areas [155]. This process 

highlighted that early engagement with ethical considerations is important to reduce 

delays, improve the quality of research and of course protect patients. More broadly, 

considering the evolving ethical context of clinical research is important as processes 

associated with ethical approval have changed significantly over the last 10 years. 

Paper 4 [15] required data collection, with anonymisation, to establish the 

prevalence of hypnotic and anxiolytic drug prescribing. Such searches are performed 

regularly in routine clinical practice to shape and review individual and practice 

performance, but it remained important to formalise this through the practice and 

local NHS Trust. After some provisional discussions, it was confirmed that no formal 

ethical approval was required. Given the findings reported in this paper, it made me 

consider how research conclusions with negative outcomes for patients or sub-optimal 

practice can be communicated in a helpful and supportive manner. Open and non-

judgemental communication of core findings and suggested next steps went down well 

and led to the practice changing the approach towards the issue. The potential conflict 

of interest when working in the same place you are performing research must be 

considered in the context of this particularly given researchers have an ethical duty to 

their participants.  

Research published in Paper 5 [16] and 6 [17], used previously collected and 

safely secured databases for the analysis. Ethical approval was already achieved for the 

overall dataset at the point of commencing the study with a shorter focused approval 

process for specific research proposals and associated individual safety protocols for 

accessing data in a Safe Haven. However, when there were considerations to amend 

the underlying dataset (such as linking additional individual–level prescribing data to 

the dataset used in research on hospital readmission) this would have required 

significant changes and further ethical approval. After careful consideration, this was 
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not progressed as it was felt that it was not cost effective and that additional research 

questions could be answered from other available data sources. Ensuring that data is 

used for a clear purpose with benefit to patients is crucial, and not just because it can 

be used. The requirement for further ethical approval or review when studies or the 

way data is used are amended remains an important safeguard.  

There is a broader debate presently about the adequacy of the Ethics Review 

Committee (ERC) in patient data protection and storage in the era of big datasets. 

There have been several examples of concerning practice, such as the 2015 case where 

the NHS legally provided Google DeepMind with 1.6 million pieces of identifiable and 

sensitive data without ethical oversight or patient consent [156]. There are calls to 

reform aspects of the ERC to reduce weaknesses related to the scope of ERCs 

(currently around protection of individual interest) and their functional weaknesses 

(skills, composition and the operational activities of ERCs) which could include clearer 

guidelines on the ethics of large datasets [157]. This is clearly an area for researchers 

to reflect carefully on the work they are taking forward, to carefully review their own 

approaches to addressing key ethical concerns, and to draw on user involvement to 

inform their work. For example, patients with multimorbidity may bring a different 

independent set of perspectives (focused on symptoms due to disease, functional 

impairment, quality of life, access to care etc) when considering ethical approval for 

studies looking at interventions for this patient group.  

 

2.4 Reflexivity as part of PhD by Published Works 

 

Reflexivity is the process of engaging in self-reflection about who we are as 

researchers, how our subjective views and biases guide and inform the research 

process, and how our worldview is shaped by the research we do and vice versa 

[158,159]. Reflexivity is a process which, unlike reflection, actively acknowledges one’s 

own beliefs, bias, and judgement systems before, during and after the actual research 

process with a greater potential to influence and guide the research process in real-

time [160]. Although typically reflexivity has been associated with qualitative research 
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[161], there is an evolving body of literature which considers how reflexivity may be a 

useful tool in quantitative research [160,161]. 

 Although often informally done, reflexive practice has been an important 

aspect of my own role as a researcher. My awareness of these issues has increased 

over the course of my research journey since 2012. For example, both single centre 

research programmes reported in Paper 3 [14] and Paper 4 [15] were very much driven 

by myself and this had its challenges. As outlined in section 2.3, ethical consideration 

for Paper 3 [14] involved multiple conversations with different stakeholders and it is 

likely that the study in its current form would now require formal ethical approval. A 

larger research team at the outset of the programme may have supported this process 

at an earlier stage. Furthermore, dissemination of research findings may have been 

more extensive had there been more time in between research programmes. My 

personal focus during this busy period of undergraduate training was on further 

research completion and publications, which is only part of the role of an academic. 

Sharing and disseminating research is a fundamental aspect of clinical research, and 

indeed research more broadly [162,163], and on reflection this could have been 

enhanced through submitting work to regional and national meetings and conferences 

(e.g. Scottish British Geriatrics Society Annual Meeting or the RCGP Annual 

Conference). Subsequent research reported in Paper 5 [16] and Paper 6 [17] has been 

more collaborative which supported the development of research skills and improved 

dissemination of research findings. Indeed, I presented key findings from both Paper 5 

[16] and Paper [17] locally (within NHS Fife and NHS Tayside) and nationally (Royal 

Society of Medicine, London) and this was actively encouraged and supported as part 

of the overall research process.  This learning experience has fundamentally changed 

how I will approach future research endeavours. 

Considering the body of work which form this thesis and broader research I 

have performed to date, I have been aware of my own political, ideological and 

personal agendas. The impact these have upon individual research programmes may 

be very small, but active consideration of them is important. For example, in research 

published in Papers 3 and 4 [14,15] I considered how I would react and proceed if 

there were findings that would be challenging for colleagues to accept or 
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demonstrated sub-optimal practice. Given I was working within each of the single 

centres at the time of the studies with close working relationships with staff members, 

this needed to be considered at an early juncture and involved discussions with 

stakeholders.   

As a researcher I have often worked within the realm of traditional ethics, 

which may not fully address the subtleties of some larger datasets and challenges in 

obtaining informed consent from participants. However, at an early juncture the Good 

Clinical Practice training programme encouraged considering participant 

understanding of the rationale for data collection (particularly for those who cannot 

consent) and potential problems associated with data collection techniques even when 

formal ethical approval was not required. Good Clinical Practice is an international 

ethical and scientific quality standard for designing, conducting, recording, and 

reporting studies that involve human participants administered within NHS Scotland 

health boards with oversight from NHS Research Scotland. These considerations led to 

pre-registration of the formal approach for data collection in research published in 

Paper 3 [14] and Paper 4 [15]. Having the data collection operationalised at the outset 

was helpful from a practical level, but also encouraged active consideration of the 

ethics of decisions to adjust these processes (e.g. will the research still achieve its 

outcomes and provide benefit to the study population?). 

During formal statistical training delivered as part of funded studentships, the 

assumption that numerical data is entirely objective was challenged by exploring how 

datasets could be manipulated based upon the use of statistical methods and 

sampling. This led to the encouragement of recording and saving journal field note 

summaries of core analyses and justifications for exclusion or inclusion of certain 

groups, to mitigate any risk of unconscious bias influencing the analysis of the data. 

This was a useful process which also helped communication with others in the 

research team(s) regarding the analysis and interpretation of data.  

The challenges of confirmation bias, where researchers place more weight on 

findings during interpretation that support a hypothesis rather than those that 

challenge it [164], was something which was considered as I have started to publish 

papers and developed themes within my work. During the process of preparing this 
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PhD by Published Works, I have become aware of the value of positionality statements 

in supporting reflexivity in my work [165] but also some of the challenges with such 

approaches, and the degree to which they have utility [161]. Being clear about ones 

viewpoints, biases and agendas may aid the development of research proposals and 

publications through active awareness and recognition of relevant conflicts [161].  The 

development of steering groups is another approach to providing oversight for a 

programme of research.   

The research published in Papers 5 [16] and 6 [17], is based on larger datasets 

and broad reflexive questions were touched upon throughout the work but particularly 

for data analysis and interpretation. These included considering any silent assumptions 

in the dataset and whether analysis of the dataset could reproduce inequalities [160]. 

Significant time was spent understanding the datasets at the start of the project, 

characterising typical presentations, and the original purpose of the data collection. 

Some of these considerations were made as an individual but others within wider 

research team discussions about research progress.  

Alongside the individual research programmes, reflexivity has aided the 

development and writing of this thesis. Before, during and after the development of 

the thesis narrative, I considered my personal motivations, conflicts of interest, 

methods used in my published work and data collection and introspection in relation 

to the data analysis and interpretation. This process has been helpful in identifying and 

developing the narrative, noting that wide system change is needed to address 

patients with multimorbidity, but also that change is needed at the individual 

consultation level. The Ariadne principles [11] are a sensible construct to consider the 

macro and micro level changes that are needed to develop multimorbidity 

management and place my work in context of these principles.  

More broadly, these considerations have aided identification of important 

limitations of the body of work such as the fact that the published work is ‘top-down’ 

and involves interrogation of existing data with limited PPIE and patient perspectives 

(see Chapter 2.2) and stimulated development of future research questions (such as 

GP-decision making and risk management around patients with multimorbidity).   
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Reflexivity has provided a useful process for me personally as I have led, 

contributed to and published clinical research. Efforts to actively identify and address 

(where possible) researcher bias throughout the research process has been of real 

value.  

2.5 Chapter Conclusion 

This chapter has outlined the research methodologies which have been used in 

the research which form the basis of this PhD by Published Work, alongside 

consideration of the ethical considerations for the work which were briefly touched 

upon within the publications. Furthermore, it has considered how reflexivity has aided 

the author develop and guide his future research endeavours. In particular, I have 

become more collaborative in my approach to research and have been more aware of 

the wider remit of the role of a clinical academic. 

Chapter 3 outlines the broad clinical, research and policy challenges associated 

with multimorbidity. An important component of this PhD by Published Works is that it 

is original, and hence it is addressing gaps in the literature. In particular, the influence 

of an ageing population on multimorbidity, the need for strong primary care systems 

and the relevance of multimorbidity in the wider efforts to deliver sustainable and 

realistic medicine are considered.   
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3. Multimorbidity – Clinical, Research and Policy Challenges 

3.1. Introduction 

Multimorbidity is associated with a broad array of significant challenges to 

healthcare, and the increasing prevalence and incidence of multimorbidity have 

implications for clinical practice, clinical research and healthcare policy [7,52,54]. This 

chapter will consider each of these areas, alongside drawing on the contribution of my 

research towards the understanding of these areas. It will argue that a focus on 

sustainability and strong primary care systems remain a core component of the 

delivery of effective healthcare to patients with multimorbidity. The latter includes 

supporting and encouraging practioner level interventions alongside broader health 

policy initiatives.   

3.2. Clinical Challenges 

The importance of the subject area covered by my research is underlined by the 

implications of multimorbidity upon patients' lives, the increased prevalence of 

multimorbidity now evident internationally, and the resulting implications for primary 

care professionals. Multimorbidity is associated with worse health outcomes, including 

decreased quality of life [166], higher mortality [167], psychological distress [168] and 

longer hospital stays [169]. With the increase in the prevalence of multimorbidity, a 

significant part of GP consultations and workload relates to patients with 

multimorbidity. For example, in general practice consultations, one study reported 

that patients with multiple chronic conditions accounted for over 50% of all GP 

consults [170]. The current structure of primary care, often with short consult times, 

means that the interplay between different conditions and competing patient and 

clinician priorities may be challenging for GPs to manage [171]. The prevalence of 

mental health problems increases linearly with increasing numbers of physical 

conditions, with individuals with comorbid physical and mental health particularly 

poorly served by the current model of primary care [172,173].  

GP consultations involving the assessment and management of discordant 

conditions are increasingly common e.g. a 75-year-old man presenting with increasing 
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pain from hip osteoarthritis, high blood pressure requiring medication titration, poor 

glycaemic control in diabetes, and worsening symptoms associated with prostatic 

hyperplasia [173-175]. In such cases, unifying treatments are limited and treatments 

for some conditions may worsen symptoms of another condition. The study reported 

in Paper 3 demonstrated one example of these challenges, with GPs commonly being 

requested to manage patients residing in nursing homes [14]. This group of patients 

have a high level of frailty and managing symptoms of pain can be challenging due to 

limited history from patients with cognitive impairment alongside the high risk of 

adverse drug interactions due to polypharmacy. The Ariadne principles of developing 

realistic treatment goals, which enable individualised management which consider the 

interaction of competing medications and/or interventions and prioritise patient 

preferences are particularly useful conceptually for this group [11]. There are inherent 

risks with both over and under-treatment of patients in nursing homes and finding the 

optimal approach can be challenging for individual GPs. The impact of this research has 

been demonstrated by being referenced as part of the justification of a systematic 

review reporting temporal trends in analgesia use in nursing homes [43].  

The challenges for clinicians consulting and managing patients with multimorbidity 

are also associated with high healthcare costs [175,176]. Indeed, the annual costs of 

multimorbidity was reported in a 2022 systematic review and meta-analysis as 

between $800-$150,000, depending on disease combination, country and other study 

characteristics [175]. Despite some limitations regarding the standardisation of 

methods of data collection and cost prediction in different studies within the review, 

the study was timely reporting that certain diagnoses (such as mental health and 

cancer diagnoses) are associated with higher costs [175]. Efforts to identify 

combinations of conditions associated with higher costs alongside clinically relevant 

outcomes [e.g readmission, quality of life, treatment burden etc] may thus have dual 

benefit for health system sustainability and individual patients.  

Developing approaches to support clinicians provide PCC to patients with 

multimorbidity is likely to be complex. For example, the use of a coalition of healthcare 

providers within the Camden Core Model (a care transition program) to support 

patients with high healthcare utility reported no significant difference in readmission 
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between intervention and control groups [176]. The intervention, which involved 

intensive clinical and social components, excluded patients with cognitive impairment, 

those with complications of long-term disease with limited treatment options and 

uninsured patients which may have limited generalisability [176]. Furthermore, the 

RCT was also unable to discern whether there were improvements in other relevant 

measures such as patient satisfaction, engagement with care, treatment burden and 

prescribing measures. The nature of the challenges associated with delivery of clinical 

care for this group of patients makes designing, implementing and showing 

effectiveness of multi-factorial interventions difficult. 

 

           Recently health policy has influenced aspects of primary care with a particular 

impact on people with multiple long-term conditions. For example, continuity of care 

has long been identified as a fundamental component of general practice and has been 

crucial in the development of primary care systems over time [177]. Increased 

continuity of care is associated with improved quality of care, GP satisfaction, patient 

satisfaction, increased confidence in decision-making and the enablement of PCC 

[178,179]. These benefits can be of greater value for people with multiple long-term 

conditions, given the higher likelihood of healthcare contacts, polypharmacy, and 

hospitalisations [180]. Despite the benefits of continuity, government pressure to 

prioritise patient access to care arguably increases barriers to continuity of care [177]. 

A recent Modified Delphi stake-holder panel identified  eight priorities for improving 

primary care access, with two addressing organisational structure targets 

(interdisciplinary primary care site leadership; clearly identified group practice 

management structure); four addressing process improvements (patient telephone 

access management; contingency staffing; nurse management of demand through 

care coordination; proactive demand management by optimising provider visit 

schedules), and two addressing outcomes (quality of patients’ experiences of access; 

provider and staff morale) [181]. This paper was from the USA and did not address 

how improved access should be funded but did draw on key areas which have been 

the basis of European work to improve and prioritise access [177,182].  
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                   One approach to improve access, especially in a climate of a shortage of GPs 

[177,183,184], has been expanded primary care teams (including physiotherapists, 

mental health nurses, paramedic practitioners, physician associates and nurse 

practitioners) [182]. This approach aims to ensure ‘right person, right time’ based 

healthcare, but for those with multimorbidity can further exacerbate fragmentation of 

care, make navigation of care more difficult, reduce PCC with team members working 

within their silo of expertise, alongside reducing patient satisfaction. The 

implementation of expanded primary care teams should not be ‘one-size fits all’ and 

should account for practice and population needs [185]. Addressing the complex 

nature of current difficulties in primary care is challenging, and continued research and 

effort is required to support continuity (e.g. Health Foundation and Royal College of 

GPs collaboration [186]) and consider how other policy approaches to address 

problems within primary care may impact people with multimorbidity. 

Challenges associated with managing discordant multimorbidity are exacerbated 

in areas with higher rates of socioeconomic deprivation, with patients in these areas 

presenting with multimorbidity at an earlier age and more likely to have mental and 

physical health multimorbidity [187]. Socioeconomic inequality represents a significant 

public health challenge in the UK, with one in three premature deaths in the UK 

attributable to this inequality [187]. An early age of onset of multimorbidity is a clear 

indicator of the challenges facing preventative medicine and this is discussed in more 

detail in Chapter 4.3.   

Multimorbidity, despite work exploring disease clustering, is generally accepted to 

be a heterogenous condition [40,51]. This has significant implications for the 

interventions required to address the impact of multimorbidity on patients and 

healthcare providers, with a single disease or symptom-focused interventions unlikely 

to be particularly efficacious. The studies reported in Paper 1 and 2 demonstrate that 

focusing upon single disease guidelines to optimise therapeutics for patients with 

multimorbidity is associated with complex self-care and treatment regimens 

suggesting that a pragmatic balance is required for care delivery [12,13]. The 

challenges of clinical guidelines in their current form are that it makes aspirational 

approaches to care such as the Ariadne principles very hard to deliver. 
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There are parallels with interventions developed to promote healthy ageing and 

mitigate the impact of frailty. These interventions cannot be overly focused on single 

measures as geriatric syndromes are also commonly heterogenous in their 

presentation and manifestation [26]. The impact of the studies reported in Paper 1 and 

2 [12,13] on the broader literature is significant, with my contribution relevant to 

helping shape the development of clinical guidelines for patients with multimorbidity 

[40].  

It can be challenging for GPs within a busy clinical environment to find the 

terminology of multimorbidity particularly helpful presently. Indeed, many patients 

with multiple conditions are not complex particularly when concordant, and other 

patients with single diseases may be complex. The relationship between 

multimorbidity and complexity is not linear in terms of disease count, rather it reflects 

the challenges of delivering generalist care which is personalised to the patient 

alongside the interaction between individual conditions. The individual GP is often well 

placed to recognise this complexity [188]. GPs may be in a good position to place the 

diagnoses and medications in context, to support patients identification of realistic 

treatment goals, individualised management and patient preferences in the clinic.  

A guideline for patients with multimorbidity was published in 2016 [40], providing 

welcome advice for clinicians managing patients with multimorbidity. However, the 

guideline provides generic rather than specific advice due to the extensive 

heterogeneity that exists in this group of patients and, like the Ariadne principles, 

provide a framework to approach care delivery. An underlying challenge for clinicians 

remains that although there is evidence that clinical practice guidelines are associated 

with positive healthcare outcomes [189], they are generally developed within a single 

disease framework. Many disease guidelines do not consider the cumulative impact of 

treatment and therapeutic recommendations upon patients with multimorbidity or 

consider the availability of such interventions as demonstrated in the studies reported 

in Papers 1 and 2 [12,13]. For example, NICE guidelines recommended that a 75-year-

old man with type-2 diabetes uncontrolled by diet and chronic obstructive pulmonary 

disease, be prescribed five medications as a minimum, with up to eight other drugs 

routinely recommended depending on the intermediate outcome control, symptoms 
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and progression of the diseases [13]. He would be advised to routinely engage in six 

self-care and lifestyle alterations, with others recommended under some 

circumstances (e.g. complications associated with diabetes) [13]. The study reported in 

Paper 1 provided an example of a real-life clinical case that GPs will commonly 

encounter, with individual patient stories remaining an important part of the broader 

evidence base [12]. In this case, the fact that the patient came to the GP with 

frustration about clinical care decisions, was particularly important for onward 

discussion. The study reported in Paper 1 was often used as a basis for discussions 

around multimorbidity and GP decision-making in medical student teaching delivered 

as part of my teaching roles [12].  

Polypharmacy is common in multimorbidity as clinical guidelines are more 

focused on starting treatments and provide limited guidance on when and how to stop 

treatment. Polypharmacy in the context of multimorbidity itself is recognised as an 

area of difficulty for patients and clinicians alike [54]. Following guideline 

recommendations for patients with multimorbidity can be associated with a significant 

treatment burden [12,13,190], as patients can be advised to attend multiple 

uncoordinated hospital and primary care appointments for single diseases, adhere to 

often complex medication regimes (whilst being aware of important side effects) and 

perform self-care recommendations alongside living their normal lives. The study 

reported in Paper 5 highlighted that psychoactive drug prescribing has increased in 

prevalence in older patients within Tayside from 1995 to 2010, with a particular 

increase in antidepressant medications [RR=2.5 (95% CI 2.41–2.59) p<0.001] and 

opioid analgesia [RR=1.21 (1.19–1.24) p < 0.001]. Changes in prescribing patterns were 

potentially influenced by changes in clinical guidelines (recommendation of 

antidepressants for moderate depression; reduction and cessation of hypnotic 

medications), and safety concerns (the withdrawal of thioridazine from the market 

influenced the reduction in neuroleptic drug prescribing) [16]. The impact of the work 

is clear, highlighting that prescribing practice changes over time for a variety of 

reasons, but these changes are unequally distributed across population groups.  

PCC is valued by patients [69] and is increasingly an important component of 

healthcare employee practice [70]. However, the dimensions of PCC are broad and 
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include patients’ preferences, information and education, access to care, emotional 

support, family and friends, continuity and transition, physical comfort, and 

coordination of care. These are valued differently by different patients meaning the 

type and manner of care delivery will differ significantly between patients and there 

are challenges with the measurement of PCC [191]. Unfortunately, clinical research 

focusing on PCC to improve clinical care for patients with multimorbidity has not been 

particularly positive to date [192,193].  

More broadly, existing clinical guidelines are usually based on evidence from 

RCTs carried out in relatively narrow subsets of the population, which may not be 

representative of the patient population seen in general clinical practice [194]. There 

are broader challenges around the prioritisation of high internal validity at the expense 

of external validity, and limited follow-up times [194]. Given that the trial evidence is 

based upon a homogenous group of patients due to rigid inclusion and exclusion 

criteria, the drug/intervention may be useless for patients with multimorbidity with 

clinicians extrapolating that there ‘may’ be a benefit for this patient group.  

Shifting towards the use of routine data, as in the study reported in Paper 5 

[16], may help the future evidence base for patients not presently well served by RCTs. 

A systematic review of qualitative research highlighted that GPs reported three major 

challenges in delivering care to patients with multimorbidity [195]. These were (i) 

practicing without supporting evidence due to the limitations of the current evidence 

base, (ii) clinical uncertainty associated with the complexity associated with 

multimorbidity and (iii) working with a fragmented healthcare system designed around 

single medical specialities [195]. Addressing these issues would help address some of 

the challenges noted in the studies reported in Paper 1 and Paper 2 [12,13] in 

interpreting and implementing clinical guidelines for patients with multimorbidity in 

the community.  

3.3. Research Challenges 

The research reported in six original papers that meet the requirements for this 

PhD by Published Works contribute to the considerable research associated with 

multimorbidity, the response of GPs and wider health and social care policy. Over the 
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last 15 years, there has been extensive focus on the epidemiology of multimorbidity, 

its measurement and its impact on physical and psychiatric functioning [51,193]. It is 

understood that multimorbidity is common, with prevalence likely to increase to 67.8% 

by 2035 from 54% in 2015 [196], with significant implications for healthcare systems in 

high and lower-middle income countries alike [51,52]. The association between 

deprivation and a higher incidence of multimorbidity, alongside associations with a 

variety of negative health outcomes (functional impairment, hospital admission etc.) 

has also become clear [51].  

 

The widespread use and recording of chronic disease metrics in electronic 

systems within primary care across Europe and North America have aided the 

development of large datasets to answer pertinent research questions [197]. The 

studies reported in Papers 5 and 6 both interrogate large datasets to try and answer 

research questions surrounding psychoactive drug prescribing and the rate of hospital 

readmission together with the underlying causes [16,17]. The linkage and analysis of 

large representative datasets to develop actionable knowledge for clinicians remains 

the aim. These data can provide real-world real-time information about certain patient 

groups under-represented in clinical trials (e.g. patients with multimorbidity), with 

some data being monitored in real-time providing real potential for clinical research. 

There remain numerous methodological challenges to ensure high-quality complete 

data (missing or incorrect data), and some datasets require complex analyses with 

specialist expertise [198]. Some of these challenges have been experienced whilst 

developing for care home patient datasets in the UK [199].  

 

In the study reported in Paper 6 together with my team, I aimed to link social 

care data with the geriatric hospital dataset but this was not possible due to significant 

data gaps and input errors [17]. For example, it would be apparent from National 

Health Service [NHS] data that a patient was a nursing home resident but the social 

care data would report they were receiving a twice-daily package of care as it had not 

been updated for 18 months. This was disappointing, as being able to interrogate the 

relationship between important social care measures (package of care, recent respite 

care etc.) and hospital readmission would have been extremely useful. Given that 
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health and social care integration is becoming an increasing area of policy focus, it 

would be hoped that integration of health and social care datasets can be developed 

to help answer important research questions in this area alongside effective 

information sharing between health and social care. This was proposed as part of the 

2021 Nuffield Trust report on health and social care integration [10], but there remain 

significant barriers to overcome at the present time [200]. Greater use of 

administrative data may well be able to continue developing an understanding of 

hospital readmission for geriatric patients in the study reported in Paper 6 [17]. This 

could involve looking at targeted sub-groups such as those residing in long-term care 

and interrogating any benefit of multi-faceted mitigation strategies such as the use of 

Hospital @ Home service or Enhanced Care in Care Home teams which have been 

developed across Scotland. 

 

The Academy of Medical Sciences report [51] into multimorbidity 

recommended a standardised definition and classification system for multimorbidity. 

The definition of multimorbidity agreed by the report, was the co-existence of two or 

more chronic conditions, each one of which is either: 

 

• A physical non-communicable disease of long duration 

• A mental health condition of long duration or, 

• An infectious disease of long duration      

 

Data collection and the availability of certain data was an important limitation 

in some of my own work. For example, had the regional Scottish prescribing dataset, 

which forms the basis of research reported in Paper 5 [16], included detailed 

information on clinical diagnoses, social care use and hospital clinic attendance the 

scope of the questions posed could have been extended. The limitation of poor data 

collection and maintenance preventing effective integration of health and social care 

datasets in research reported in Paper 6 [17] has already been outlined. These 

challenges were identified as part of the Academy of Medical Sciences Report [51], 

recommending that multimorbidity research should have standardised data collection 

in order to standardise the evidence base and datasets [201]. Furthermore, combining 
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different sources of data, such as administrative and research datasets, may increase 

the capture of relevant clinical information in this area [202,203].  

 

The development of large datasets holds promise in interrogating relationships 

within the diverse group of patients with multimorbidity [204,205]. During the review 

of research for this PhD, the clear definition of aspects of the research projects and 

consideration of data integrity before analysis was very important and this remains so. 

For example, significant efforts were made deciding the definition of centrally active 

drug prescribing prior to data collection in the study reported in Paper 3 [14], 

definitions of psychoactive medications in studies reported in Paper 3 and 5 [15,16], 

selection of diagnoses for hypothetical patients in the study reported in Paper 2 [13] 

and the selection of appropriate and informative readmission time-points in the study 

reported in Paper 6 [17]. If some of the limitations of current administrative datasets 

are addressed, this may have significant implications in research areas such as 

readmissions, frailty and multimorbidity where interventions often need to be multi-

faceted.     

 

The Academy of Medical Sciences report was timely and hopefully will promote 

research which develops a better understanding of the challenge of multimorbidity, 

developing strategies that can enable clinicians and healthcare systems to improve 

clinical care for this heterogenous group of patients [51]. This complements the 

recommendations from the 2021 systematic review which suggested focusing upon 

the patient experience of care, optimising medications management and targeted 

support of health behaviours likely to benefit a variety of diseases [206].  

 

A 2021 expert consensus reported a patient-centred framework for 

multimorbidity research to identify gaps in the research literature, with one particular 

core finding being the need to focus upon universal outcomes (functional status, 

quality of life and mortality) [207]. Figure 2 demonstrates the framework incorporates 

the concept of concordant and discordant comorbidity, and includes potential causes, 

interactions, and outcomes. Further research focusing upon gaps in study design 

(longitudinal studies to examine onset of multimorbidity), patient inclusion (studies of 
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multimorbidity in rare diseases or under-served populations) and interventions were 

suggested as the priority moving forwards. There are inherent limitations to expert 

consensus publications but identifying universal outcomes as a way of focusing 

research outcomes on a heterogeneous population is a useful endeavour and may 

enable better comparison between studies and clinically relevant measurement for 

patients. Furthermore, universal outcomes are helpful to consider in relation to the 

Ariadne principles as patients may identify functional improvement or quality of life 

part of their treatment goals.  

 

 

Figure 2: Conceptual model and research framework for multimorbidity, depicting 

relationships among causal factors, disease conditions and interactions, and outcomes 

of multimorbidity. [207] 

Reproduced under Creative Commons Attribution License from Salive et al, 2021.  

 

The transition from multimorbidity research findings to real change in the clinic 

has been slow. The challenges identified by my research such as polypharmacy and 

prescribing decision making remain as relevant now as when I commenced my 

research. For example, the study reported in Paper 1 and 2 [12,13] called for changes 

in the way clinical guidelines were developed and applied to patients with 

multimorbidity and, although there has been some change towards this, it has not 

filtered down to many GP clinics yet.  In the context of these continued challenges, 

three core questions remain for clinicians:  
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1) What clusters of conditions should prompt prioritisation for clinical teams to 

target efforts to improve coordination of care? 

 

The narrative presented in this thesis has focused on multimorbidity as distinct 

from simply the additional effects and treatment needs of the separate conditions. 

Clearly, different clusters of conditions will have their own specific implications. 

Understanding how clusters of diseases affect people and populations is key to the 

ideas developed within my published work. 

 

Recent research in 2022 used sequence analysis to understand the sequencing 

of common chronic diseases that lead to multimorbidity [208]. There are limitations to 

this methodology as sequences were reconstructed from three diseases only (cancer, 

cardiovascular disease and diabetes), as more diseases would have produced more 

trajectory states and become more difficult to interpret [208]. Despite these 

limitations, the identification that patients who were older, less educated and lived in 

more deprived areas had accelerated trajectory of illness and higher admissions to 

hospital is pertinent. Thus, healthy ageing and policy targeting the social determinants 

of health and preventative medicine may need to be prioritised.  

 

The Spanish Chronic Care Program started in 2011 has been working to 

improve the identification and management of complex chronic and advanced chronic 

diseases and developed an approach to characterise groups of complex chronic 

patients (using physical and social domains), who have a greater usage of primary and 

secondary care [209].   

 

There is optimism that such work may be generalisable internationally, with 

work analysing UK, Canadian, American and Irish datasets reporting the presence of 

similar disease clusters and risk factors related to these conditions, albeit with 

different probabilities of occurrence [210]. Furthermore, there has been interesting 

work on English and Welsh NHS datasets, which has developed an understanding of 

the chronological development of multimorbidity [204,211]. Clustering and the 

temporal order of the cluster sequence are important, as rates of morbidity may vary 
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significantly [191]. For example, in real and hypothetical patients within studies 

reported in Papers 1 and 2 information indicating which conditions should be targeted 

first in terms of outcomes would be helpful [12,13]. Should clinicians focus on 

depressive symptoms before hypertension management? Are outcomes different 

between patients who develop hypertension after a diagnosis of depression or for 

those who develop depression after a diagnosis of hypertension?  

 

It is hoped that such work will be further refined and developed over time to 

enable GP practices to identify groups of patients who will benefit most from targeted 

interventions and make the most of finite primary care resources. 

 

2) What are the processes for making clinical decisions in the context of 

fragmentary evidence for patients with multimorbidity?  

  

Inevitably, the body of work presented by my research and associated six 

publications, and the wider academic work has considerable gaps which leaves 

clinicians with challenges in how to manage the complexities of multimorbidity. 

 

There has been exciting British research which aimed to improve the utility of 

clinical practice guidelines for patients with multimorbidity [212]. The authors used 

three conditions (type 2 diabetes, depression and heart failure) to attempt to cross-

link recommendations between guidelines to help identify potential interactions, 

making the guideline interface easier for clinicians to compare the effectiveness of 

recommended therapies and to note how long it takes treatment benefit to arise 

which may aid decision making for patients with limited life expectancy [212]. This 

work has taken forwards a key concept in research reported in Paper 2 [13], and 

similar work published in the United States [213]. This provides an example of the 

significance and impact of the published work. 

 

If this work can be extended to other common physical and mental health 

conditions, this could really impact the delivery of guideline-based care in general 

practice. For example, a GP reviews a 76-year-old patient on 8 medications, with a past 
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medical history of depression, hypertension, type 2 diabetes and osteoarthritis, in the 

clinic after an elevated blood pressure reading was noted in an annual review with the 

practice nurse. The GP feels increasing an anti-hypertensive agent may be indicated 

based on a case note review. An online reference providing guidance on interactions 

between different medications, and the time required for the patient to be on 

medication before benefit is experienced would be helpful for the GP to have a 

patient-centred discussion about management options.  

 

These approaches may provide possible solutions to some of the challenges 

identified by my research such as fragmentation of care and polypharmacy associated 

with delivering guideline recommendations [12,13]. By extension, these approaches 

may also improve the delivery of safe psychoactive drug prescribing for nursing home 

residents [14], and those with mental health diagnoses [15,16]. For example, 

determining the numbers needed to treat for secondary prevention may be very 

helpful when prescribing for nursing home patients or early identification of clinically 

relevant drug interactions for physical-mental health multimorbidity. With research 

being targeted toward high-yield and clinically pertinent targets around 

multimorbidity, it is anticipated that interventions for primary care providers in the 

coming years may be able to make a real impact for patients with multimorbidity.  

 

3) How do we helpfully distinguish multimorbidity from related concepts of frailty, 

and complexity? 

 

Multimorbidity has several associated concepts, such as frailty and 

polypharmacy. Work has shown simultaneous presence, and interaction between 

multimorbidity and frailty [214], with other research reporting interacting relationships 

between polypharmacy, frailty and multimorbidity [215-217]. Throughout the period 

of research and research projects which led to the publication of my six papers, these 

were common themes which were discussed and explored in the context of each 

research project.  
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A significant difficulty remains regarding how these terms can be utilised to 

drive forwards clinically useful developments. Further research investigating the 

relationships between them remains important but is also needed to shape these 

concepts into helpful definitions for use ‘in the clinic’. For example, does a diagnostic 

note stating ‘frailty – severe’ on a patient electronic record change the clinical care 

provided by a GP and, if so, how? How can these terms be used to modify and 

personalise the clinical care provided to these patients to ensure meaningful 

outcomes? Such outcomes may be varied and could include patient experience, drug 

effects, hospital (re)admission or physical symptoms. Significantly, in research 

reported in Paper 3 the majority if not all patients reviewed by the GPs in the nursing 

home in Dundee would be coded as ‘frail’, but this on its own does not impact the care 

delivered [14].  

 

The benefit of this approach can be considered through research reported in 

Paper 1 and 2 on guidelines [12,13] and Paper 6 regarding geriatric readmissions [17]. 

Providing evidence that for patients with multimorbidity, following guidelines per se 

may increase the treatment burden may prompt providers to adapt services to 

mitigate against this. For example, through the combination of congruent chronic 

disease clinics to reduce duplication of care or to arrange for more complex patients to 

be reviewed by clinicians rather than by other healthcare staff in chronic disease 

clinics. The studies reported in Papers 3, 4 and 5 all consider prescribing challenges in 

the context of multimorbidity [14-16], often driven as indicated by the author’s work 

by guideline recommendations [13]. Further work focusing on how the 

recommendations of the new multimorbidity guideline have been implemented and 

what barriers remain for the delivery of PCC may be opportunistic areas to extend the 

work discussed in this thesis. 

 

Reporting that patients readmitted to hospital after geriatric rehabilitation 

were frail is not practice changing [17]. However, understanding that frailty itself 

means that patients are more likely to be readmitted at 30 or 180 days for a condition 

unrelated to their initial presentation is useful for systems change [17]. For example, 
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developing responsive follow-up programmes and social care systems to support 

patients felt to be particularly vulnerable to readmission (e.g. patients with previous 

myocardial infarction, congestive cardiac failure, diagnosis of active cancer, and 

chronic obstructive pulmonary disease) may have a role in mitigating readmission rates 

after in-patient rehabilitation [17]. However, presently there seem to be no clear 

multimorbidity combinations for a cluster-targeted intervention approach which can 

reduce admissions and reduce associated secondary care costs [218].  

 

The progression of research, to clinical and policy change, is an exciting area of 

possible development.  

 

3.4. Policy Challenges 

Multimorbidity has significant implications for healthcare systems, and health 

policymakers alike. The increasingly specialised care and interventions for specific 

chronic conditions are becoming more expensive, and not providing patient-centred 

sustainable healthcare for patients [192,219]. The priority of policymakers engagement 

in the solutions to this challenge is vital for a number of reasons.  

 

3.4.1 Ageing Populations, Morbidity & Mortality 

There is considerable debate about the relationship between ageing 

populations and morbidity in the literature. These relationships may actually increase 

the significance of some of research findings. Firstly, Gruenberg [220] proposed that 

with increasing ageing will come increasing morbidity. He argued that better medical 

care will reduce mortality associated with chronic disease complications, and therefore 

increase life expectancy, rather than reducing the incidence or rate of progression of 

chronic disease thereby increasing the period of time spent with ill-health associated 

with these diseases before death (“expansion of morbidity scenario”). Secondly, in 

contrast, Fries [221] contended that the time patients spent with significant morbidity 

could be compressed into the later years of life by achieving better health into older 
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age (“relative compression of morbidity scenario”). This would involve significant and 

varied medical and biopsychosocial interventions to achieve a broader focus on 

healthy ageing [222].  

Manton proposed a “dynamic equilibrium”, viewing mortality reductions as, at 

least in part, the result of reductions in the rate of chronic disease progression [223]. 

This scenario argues that with declining rates of chronic disease progression there will 

be delays in the occurrence of severe disease states, but there will equally be a 

redistribution where the rates of milder chronic disease will increase. Therefore, the 

proportion of time spent with serious disability will be reduced but the time spent with 

mild to moderate disability will be increased at an individual level. These competing 

visions are relevant to multimorbidity, with the dynamic equilibrium [223] and 

expansion of morbidity scenarios [220] proposing significant increases in the presence 

of chronic disease. There are reported differences between ageing populations and the 

influence on morbidity patterns between different developed countries [224-228], but 

it is clear that multimorbidity as a healthcare issue and hence of ideas developed in 

this narrative, is going to be of increasing importance in future years.  

The impact of some of these theories of ageing, and predicted increasing rates 

of morbidity and chronic disease reinforces that multimorbidity is here to stay in the 

longer term. My work has indicated key issues with speciality guidelines [12,13], 

highlighted that recommendations aimed to be beneficial (e.g. to reduce 

benzodiazepine prescriptions) can have unintended consequences [15] and that 

patients with frailty and multimorbidity are vulnerable to readmission from multiple 

causes so clinical attention is required across all of their conditions to try and keep 

them in the community [17].  

There have been several policy efforts to try and mitigate these challenges. In 

Scotland, the 2021 'A Scotland for the future: opportunities and challenges of 

Scotland's changing population' prioritises healthy living, aiming to increase healthy 

life expectancy and drive innovation for an ageing society [229]. The leading cause of 

death in Scotland presently is ischaemic heart disease and as such targeted 

preventative health measures have the opportunity to reduce morbidity as people age 
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[229]. This is reflected in the Scottish plan which involves increasing exercise and 

activity programmes, diet and weight management schemes and remobilisation of 

services after Covid-19. In England, 'Ageing Well' is a theme within the NHS Long Term 

Plan [230]. The workstream aims to promote a multidisciplinary team approach to 

support older people living at home independently, provide NHS support to long-term 

care providers, and develop rapid community response teams to reduce hospital 

admissions [230]. 

In addition to understanding the impact of ageing and morbidity across 

countries, further details about the distribution of morbidity across different 

geographical areas are important for policy planning. For example, it is well 

documented that older patients are not evenly distributed across the UK with greater 

proportions in rural and coastal areas [231]. The study reported in Paper 4 [15] 

reported anxiolytic and hypnotic drug prescribing data in a relatively deprived practice 

population and it is likely that different results would have been reported in line with 

findings from research reported in Paper 5 if the work was performed in a different 

practice [16]. This may be extended to the study reported in Paper 3 [13] with the 

nursing home being located in a deprived area of Dundee. The relevance of the nursing 

home location on patient health (in the years prior to admission to the nursing home) 

may be mitigated as many people move significant distances to be admitted to a care 

home of their choice but the pressure on GP practices in these localities may influence 

the proactive nature of care provided. 

Consideration must be given to the social determinants of health with an 

appropriate focus on multimorbidity burden. The relationship between social 

disadvantage and multimorbidity is complex [232], but it is clear that 

socioeconomically disadvantaged individuals have earlier onset and more rapid 

accumulation of multimorbidity resulting in widening inequalities into old age [233]. 

Furthermore, general practice, which is not funded to match the clinical need of 

practices, may actually increase health inequalities [234] and perpetuate the inverse 

care law (the principle that the availability of good medical or social care tends to vary 

inversely with the need of the population served). Reducing socioeconomic 

inequalities and improving preventative medicine should be considered an important 
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feature of policies to address multimorbidity. Health inequality and multimorbidity is 

further discussed in Chapter 4 (4.3). 

3.4.2 Sustainable Healthcare & Finite Resources 

Patients with multimorbidity are responsible for more than half of all 

healthcare utilisation, with significant implications for Governments and policymakers 

[235]. Healthcare budgets are increasingly stretched, and there have been a variety of 

approaches across Europe to address this including service restructuring, centralisation 

and integration of health services, adjustments in salaries of clinicians and a focus on 

efficiency and quality within healthcare services [236]. Furthermore, there is rising 

awareness of the impact that an ageing population and the increasing prevalence of 

chronic disease may have on future expenditure due to reductions in the relative 

numbers of taxpayers and challenges upon the healthcare workforce in the years 

ahead [235,236]. These factors require mitigation and have led to sustainability 

becoming an important consideration for policymakers. Sustainability, defined as the 

capacity of a health service to deliver healthcare over time with consideration to 

future generations, is now considered a metric of quality in healthcare [237]. It 

incorporates a variety of important facets of health systems including quality 

improvement programmes, process and systems design, resource allocation and 

workforce planning issues across an integrated healthcare system [237-239]. As 

previously outlined, Realistic Medicine and other associated work-streams 

demonstrate that sustainability is an increasing part of the health policy landscape.  

In the context of multimorbidity, these approaches to care are particularly 

important. For example, research reported in Paper 2 highlighted polypharmacy 

associated with clinical practice guideline implementation, with limited information 

regarding the value of these additional medications at an individual patient level [13]. 

Using research reported in Paper 3 as an example, GPs delivering more effective pain 

management to patients with dementia may add significant personal value and 

allocative value compared to other medications recommended by guidelines for 

secondary prevention [13].   
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The broad concept of Realistic Medicine has included efforts to improve 

prescribing by reducing inappropriate polypharmacy, implementing clinical practice 

guidelines through the lens of PCC, and supporting patients to stay at home alongside 

environmental sustainability initiatives. The Kings Fund has linked sustainability with a 

recommended important cultural shift, towards ‘shared responsibility’ for health 

rather than ‘personal responsibility’ [240]. Shared decision-making enables patients’ 

own preferences to be considered and may lead to conservative options being taken 

by patients as the fundamental value of an investigation or test may be seen 

differently between a clinician and patient [240]. For example, patients with advancing 

chronic kidney disease may choose conservative care rather than renal replacement 

therapy (i.e. dialysis), which may shorten their life but may improve quality of life and 

reduce costs associated with haemodialysis. 

Reducing over-diagnosis and over-treatment is an important component of 

developing healthcare sustainability, and shared responsibility for health decision-

making may be part of the way to achieving this [241-243]. The approach can also be 

used to develop PCC through goal setting [244] and has been instrumental in the 

development of the Chronic Care Model [245]. This work has been developed from the 

now 20-year-old Institute of Medicine report which recommended a change from 

‘professionals controlling care’ to the ‘patient as the source of control’ with key 

components noted in Table 4 [246].  
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Table 4. Simple rules for the 21st-century health care system – Institute of Medicine 

[246]. 

Current Approach Recommended Approach 

Care is based primarily on visits 
Care based on continuous healing 
relationships 

Professional autonomy drives 
variability 

Customisation based on patient 
needs and values 

Professionals control care 
The patient as the source of 
control 

Information is a record 
Shared knowledge and free flow 
of information 

Decision-making is based on 
training and experience 

Evidence-based decision-making 

Do no harm is an individual 
responsibility 

Safety is a system property 

Secrecy is necessary The need for transparency 

The system reacts to needs Anticipation of needs 

Cost reduction is sought Continuous decrease in waste 

Preference is given to 
professional roles over the 
system 

Co-operation among clinicians 
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One important way to reduce future healthcare burdens, and thus improve 

sustainability, is to improve the management of chronic conditions and those with 

multimorbidity [236,237]. Clearly the body of literature discussed in this narrative 

contributes to the consideration of how managing these complex clinical situations can 

be done more effectively. 

Firstly, the development of clinical practice guidelines and protocols has had 

significant benefits in terms of standardising clinical care and improving outcomes 

[48,247,248]. Financial incentives have also been used to encourage practitioners to 

deliver an intervention or care standard, as has used data to provide an inter-practice 

comparison in target areas (e.g. antimicrobial prescribing rates) [249]. However, there 

are associated limitations when they are implemented without due consideration for 

multimorbidity [18,71]. Research reported in Paper 1 and 2 consider these challenges 

specifically [12,13]. Future guidelines should support shared decision-making between 

patient and provider [11] and improve the utility of clinical practice guidelines outlined 

previously [18,71]. Furthermore, clinicians should continue to have a crucial role in 

working with patients to deliver treatment through the lens of PCC. Agreeing and 

working towards realistic treatment goals is a salient part of this approach, in line with 

the Ariadne principles. 

Secondly, training for clinicians specifically for patients with multimorbidity is 

potentially an important area albeit with a limited evidence base at present [250]. The 

Royal College of GPs has made efficient management of multimorbidity a clinical 

priority and are funding research and targeting quality improvement to attempt to 

understand the barriers to providing holistic care to patients with multimorbidity in 

primary care, alongside showcasing best practice exemplars and highlighting the 

importance of effective multimorbidity management for GPs [250,251]. Future 

research extending findings from the author's current work may consider using 

financial incentivisation strategies to deliver sustainable healthcare and patient-

centred consultations. The role that financial payments for performance have upon 

prescribing were discussed in research reported in Paper 4 [15] and exploring their role 

further in delivering safe and sustainable multimorbidity care would be clinically 

helpful.  
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 Secondary prevention of multimorbidity, such as targeted management of 

diabetes to avoid chronic kidney disease, vascular disease or hypertension to reduce 

the risk of stroke has been proposed, with some evidence to suggest that this may be 

both clinically beneficial and cost-effective [252,253]. Although it is likely that 

particular combinations of concordant conditions will offer greater opportunities for 

cost-effective interventions for unifying risk factors, there remains a risk that focusing 

upon individual diseases in patients with multimorbidity may exacerbate some of the 

broader challenges already touched upon, including inappropriate polypharmacy, 

fragmentation of care alongside not being responsive to the increasing need to adopt a 

patient-centred [12,13].  

Alongside secondary prevention, primary prevention through interventions 

targeting health behaviours, such as exercise [254], has been shown to be effective 

and safe for patients with multimorbidity. A recent systematic review reported greater 

improvements in physical activity and weight loss when specific behaviour change 

techniques were utilised, which may have utility for policy makers [255]. However, it 

should be noted that the small number of studies matching the inclusion criteria did 

lead to inconsistency in estimates of the meta-analyses. Furthermore, the majority of 

the patients included in the meta-analyses were of white ethnicity, of higher 

socioeconomic status with a limited range of conditions and this reduces the 

generalisability of the systematic review findings [255]. 

Pain syndromes and mental health comorbidity in patients with moderate to 

severe dementia are often undertreated due to communication difficulties, 

highlighting that efficacious prescribing for patients with multimorbidity does not 

simply mean a reduction in medications but rather every medication must add genuine 

value to the patient in terms of risk reduction, symptom relief or patient safety. 

Research reported in Paper 3 contributed to the field, primarily by highlighting that 

within one unit patients may experience overtreatment of one symptom (behavioural 

and psychological symptoms of dementia) whilst also being undertreated for another 

symptom (pain) [14]. The concurrence of over and undertreatment is especially 

important in patients with dementia, with the literature being clear that pain 

syndromes are often under-recognised [110,256,257] and that neuropsychiatric 



Multimorbidity: A Key Influencer of Complexity and Care Integration within Primary Care  
Chapter 3: Multimorbidity – Clinical, Research & Policy Challenges  

Lloyd David Hughes 2024  78 

symptoms associated with dementia may be treated early and potentially 

inappropriately with psychotropic medications [18-19]. Building on this work to 

improve prescribing for this group of patients continues to be an area of research and 

policy focus [258] and an area that I continue to research as a GP.  

3.4.3 Financial Incentives, Socioeconomic Factors & Strong Primary Care 

The body of work on which this submission of work founded is a demonstration 

of my belief in the importance of primary care in the lives of people, especially so in 

the context of ageing populations and its implications for multimorbidity.  

To deliver effective healthcare to patients with multimorbidity, there are 

several areas of policy that should be considered. These include the role of financial 

incentives, which has been a core policy to drive forward health improvement for 

some time, alongside the implications of socioeconomic factors upon care delivery and 

outcomes. A well-resourced multi-disciplinary primary care system continues to be 

important for the delivery of coordinated care for patients, linking into secondary care 

systems, whilst preventing negative healthcare outcomes such as hospital 

readmissions [259].  

Using community-based prescribing data in research reported in Papers 4 and 

5, the author highlighted challenges with utilising financial incentives to improve 

prescribing practice [15], and that older patients in more deprived socioeconomic 

groups were more likely to experience increased rates of psychoactive drug prescribing 

over time [16].  

Financial incentives to improve prescribing and reduce costs have significant 

limitations [260,261], and for heterogenous patients with multimorbidity, careful 

consideration is required prior to implementation to avoid perverse outcomes for 

certain patient groups [262]. There has not been enough evidence generated to 

suggest that financial incentives have improved primary care as a whole [262]. The 

research extended previous data that clinicians prioritise targets if financially 

incentivised by commissioners, which may come at a cost (such as reduced continuity 
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of care) [262,263]. It would be challenging to see how financial incentives could be 

used to promote more qualitative measures, such as the Ariadne principles.  

In work published following the publication of this work, researchers reported 

that the Quality and Outcomes Framework (the payment framework for UK-based 

general practice, Scotland opted out in 2016) (QOF) is associated with difficulties for 

patients with multimorbidity including multiple payments, with sums paid not 

reflecting the actual workload of practices managing these patients [264]. 

In a population data analysis, research presented in Paper 5 [16] reported an 

increase in psychoactive drug prescribing in Tayside over 15 years, and a 

disproportionate increase experienced by patients in lower socioeconomic groups 

reflecting the importance of social determinants of health. Indeed, one of the leading 

drivers of multimorbidity [265] and polypharmacy [266] is socioeconomic disadvantage 

alongside increasing age. However, although poverty can be considered a risk factor 

for mental health disorders [267,268], the relationship is far from simple as it is not 

causal and can be bidirectional [269]. Higher prescribing rates may reflect limited 

access to non-pharmacological therapies which may be addressed with concerted 

efforts [269], alongside GPs working in deprived areas seeing depression in the context 

of challenging life circumstances as a problem which is insolvable leading to an inverse 

care law in the management of depression [270]. Integrating services within areas of 

high deprivation such as mental health counselling services, social advice services and 

broader healthcare support may reduce some of the variation in healthcare provision 

and outcomes for patients with multimorbidity and improve sustainability.   

Finally, supporting patients at home through local and national initiatives (e.g., 

hospital at home [271], rapid response social care services [272]) and preventing 

avoidable hospital admissions and readmission is another crucial facet of the 

promotion of sustainable healthcare for patients with multimorbidity and a key policy 

aim of UK governments. This requires robust primary care systems, with the four core 

primary care functions (first contact, comprehensiveness, coordination & continuity) 

being strongly associated with better quality services, lower costs, less inequality in 

healthcare and better population health [273-275].  
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There have been a variety of disease management and care coordination 

programmes to improve the quality and delivery of care and the management of 

patients at home. Indeed, team-based care (in particular, teams including pharmacists 

and mental health specialists) and smoothing the transitional points between primary 

and secondary care have been identified as areas that can reduce unwanted hospital 

admissions [276] although the effectiveness of these approaches is mixed [277]. There 

is evidence that integration of healthcare may enable patient access to services and 

improve patient satisfaction with services [278]. 

The author’s research presented in Paper 6, reviewed hospital readmissions in 

a geriatric patient population after a period of in-patient rehabilitation [17]. The paper 

concluded that with an increasing prevalence of multimorbidity, particularly among 

those at increased risk of readmission, it is essential to step away from a single disease 

focus in the design of both hospital avoidance and chronic disease management 

programmes. It was significant that older patients undergoing in-patient rehabilitation 

have a generalised susceptibility to illness meaning that readmission rates were high 

and more commonly were due to a different reason than the initial admission to 

hospital. The current challenge remains that the delivery of uniform interventions is 

unlikely to yield significant reductions in readmission for older adults with 

multimorbidity due to their heterogeneity and may in fact lead to perverse outcomes 

due to disease-disease or disease-treatment interactions [279]. The impact of research 

into readmission after geriatric rehabilitation [17] is that multi-faceted interventions, 

which include the Hospital @ Home model of care, are important to develop and 

assess to see whether hospital readmissions can be mitigated. Hospital @ Home 

programmes can be considered a ‘step-up’ service (patients admitted to the service 

from the community) and/or ‘step-down’ service (patients discharged from hospital 

setting to community under Hospital @ Home care) with the latter having potential for 

multifactorial discharge assessment in a patient’s home environment [280]. These 

community-based interventions will require well-staffed and funded primary care 

services for them to connect to the wider healthcare ecosystem.  The author is 

involved in developing a Hospital @ Home service in Perth City to try and deliver these 

exact improvements. 



Multimorbidity: A Key Influencer of Complexity and Care Integration within Primary Care  
Chapter 3: Multimorbidity – Clinical, Research & Policy Challenges  

Lloyd David Hughes 2024  81 

 A series of systematic reviews published in 2016 reported that there are data 

that education/self-management, exercise/rehabilitation and telemedicine may help 

to reduce unplanned hospital admission in selected patient populations [281]. 

However, in a similar vein to multimorbidity, clear strategies for reducing unplanned 

hospital admission [281], readmissions [282] and healthcare utilisation [283] remain 

elusive for complex patients with multimorbidity. This is despite the patient group 

being at particularly high risk of both [281-286]. For patients with multimorbidity and 

frailty syndromes, there is a greater likelihood of decompensation of individual disease 

processes, interactions between prescribed treatments (e.g. acute kidney injury and 

dehydration secondary to increased doses of diuretics for a patient with heart failure) 

and a higher risk of developing a post-hospitalisation syndrome, defined as an acquired 

transient period of vulnerability following in-patient admission [287]. 

 

There is no doubt that multimorbidity places significant challenges on both 

primary care and secondary care systems. My work has focused on several specific 

areas, including prescribing practice, financial incentivisation and hospital 

readmissions. Future work looking at multi-faceted interventions to enhance judicious 

prescribing practice, appropriately incentivisation and support for primary care 

providers to deliver preventative care and minimise hospital readmission is vital to 

explore broader health system change to improve care delivery for patients with 

multimorbidity. Healthy and sustainable general practice and primary care systems 

remain a core component of the delivery of healthcare to patients with multimorbidity 

[249,272], with practitioner-level interventions (delivery of patient-centred 

consultations) and larger policy interventions (implementation of primary care 

networks) being part of this vision. Continuous and real-time assessment of such 

interventions, where feasible, should be subject to regular review and research to 

target interventions which provide value to the healthcare ecosystem.  

 

3.5. Chapter Conclusion 

 

This chapter has reflected on the issues with which the body of literature used 

towards this submission for PhD by Published Works has contributed to understanding 
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potential ways forward for primary care. It has demonstrated the originality of that 

work in tackling key gaps in knowledge. Given the implications of ageing populations 

for primary care, addressing those gaps is key to ensuring a sustainable primary care 

system. The likelihood is that these issues will only become more pertinent in the 

future, and hence the multimorbidity literature is going to become increasingly 

pertinent. My work is of course not the last word, and this chapter has also reflected 

on contemporary initiatives that have developed over the time since my research has 

been published, to which my work contributes, and that future work will build on. 

Chapter 4 will explore multimorbidity through a primary care lens, consider 

how the Ariadne principles relate to the author’s published work and consider health 

inequality and its relationship with multimorbidity. 
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4 Multimorbidity in Primary Care 

4.1 Introduction 

 

Over the last few decades, there has been a steady increase in prevalence of a 

variety of chronic diseases and multimorbidity with the majority of these patients 

being managed primarily within primary care [288,289]. Many health services, models 

of care and clinical practice guidelines are not designed to take into account competing 

diseases and treatment interactions for patients with multimorbidity as they navigate 

their longitudinal care [7,11,36]. Reorientation of the health system towards patient 

centred frameworks, such as the Ariadne principles [11], alongside greater 

consideration of other measures such as functional status or quality of life are vital 

[264].  

Achieving this will be challenging and require change at a microscopic level (e.g. 

patient – clinician interactions in a consultation towards realistic treatment goals) 

alongside broader macroscopic level change (e.g.  embedding patient centred care 

within primary care led chronic disease clinics).  

This chapter explores the context in which my work sits, specifically 

multimorbidity, the Ariadne principles and health inequalities. Firstly, the chapter will 

outline PCC and value-based healthcare in the context of the Ariadne principles, whilst 

indicating how my work is aligned to the Ariadne principles. Secondly, the chapter will 

discuss the relationship between multimorbidity and healthcare inequalities and how 

my work considers this relationship. 

 

4.2 Multimorbidity: through a primary care lens 

Many GP consultations involve patients with multiple long-term conditions 

[170], and patients with multimorbidity have increased mortality and morbidity [166-

169]. This can be seen as a challenge or an opportunity, whereby a reorientation of 

current clinical practice may lead to improvement of clinically relevant measures for 

patients. Indeed, supporting decision-making for patients with multimorbidity was the 
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core purpose of developing the Ariadne principles in 2014 [11]. The need for an 

individualised, patient-centred approach to care means that a single multimorbidity 

pathway will be elusive, with treatment and interventions ranging for curative to 

palliative in their scope. Within primary care, the consultation between clinician and 

patient may have a therapeutic dimension in addition to any referral or prescription 

[290,291]. It is for this reason that a framework which supports clinician 

multimorbidity decision-making has potential value at a consultation level as 

demonstrated in Table 5.  

Table 5 summarises how work published by the author relates to the core 

components of the Ariadne principles published by Muth et al in 2014 [11]. As shown, 

the Ariadne principles provide a supportive framework that puts into context the 

commonalities across the body of my work that links to multimorbidity and the role of 

primary care. 
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Table 5: The Ariadne Principles and Relationship to my Work 

Ariadne 
Principles  

[11] 

Relationship to my Work 

Realistic  
Treatment  
Goals 

 
Paper 2 [13]: demonstrated that UK clinical practice guidelines do not clearly support clinicians in the identification of realistic treatment goals 
or PCC outside generic statements. 
 
Paper 3 [14]: described the undertreatment of pain within a nursing home. Potentially identifying key realistic treatment goals for patients 
would help GPs prioritise clinical assessment and treatment. 
 
Paper 6 [17]: identified readmission after discharge from hospital is common even after in-patient rehabilitation. Proactive frailty care 
identifying realistic treatment goals may optimise medical treatments and support mitigation of readmission risk.   
 

Interaction  
Assessment 

 
Paper 1 [12]: described the impact and interaction of clinical guideline recommendations for an individual patient.   
 
Paper 2 [13]: demonstrated that UK clinical practice guidelines do not clearly consider the interactions between different conditions or 
treatments when making recommendations. 
 
Paper 6 [17]: reported that some clinical characteristics are associated with 30-day and 180-day readmission. These characteristics may be 
used to prioritise consideration of patients at high risk of disease-disease and disease-treatment interactions. 
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Table 5 (Continued): The Ariadne Principles and Relationship to my Work 

Prioritisation  
and  
Patient  
Preferences 

 
Paper 4 [15]: demonstrated of the limitations of using financial incentives to improve prescribing. Incentivising clinician action to prioritise PCC 
may be hard to achieve, and broader policy change would likely be needed.  
 
Paper 5 [16]: described an increase in psychoactive drug prescribing in Tayside that was more significantly seen in lower socioeconomic 
groups. Understanding patient preference, in part through understanding their concerns, is crucial to supporting judicious prescribing.  
 
Patient 6 [17]: demonstrated that hospital readmission is common and can be challenging to predict in older patients with multimorbidity with 
competing interactions. Supporting patients in the community requires identification of their priorities and preferences, to enable anticipatory 
care plans and clinician decision-making to take these into account.  
 

Individualised 
management 

 
Paper 1 [12]: described how the delivery of individualised management for long-term conditions was of benefit for the individual.  
 
Paper 3 [14]: reported the importance of identifying the undertreatment of pain syndromes in older patients with dementia. Individualised 
management of dementia care may help support the identification of symptoms of key importance, recognising that some patients may be at a 
much higher risk of iatrogenic harm than others. 
 
 Patient 6 [17]: demonstrated that hospital readmission is common and difficult to reduce. Discussing the risk of hospital readmission with 
patients in a proactive way may support make individualised management plans. For example, does a patient wish to be admitted again 
acutely or could other options be explored? 
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The Ariadne principles represent an approach to refocus and align primary care 

management of patients with multimorbidity to one which is more patient-centred 

[11]. Such approaches should be considered in the context of increasing limitations 

associated with the biomedical model of care for patients with frailty [292] and 

multimorbidity [293].  

For such a patient-centred approach to be implemented in the truest sense, 

high-value and team-based care will be needed given the multifactorial challenges 

facing healthcare systems for patients with multimorbidity [294]. Firstly, value-based 

healthcare aims to increase the value that is derived from the resources available from 

the population reducing overdiagnosis, overtreatment and undertreatment [72]. This 

concept has particular relevance for patients with multimorbidity, as a 

recommendation for an intervention based on a clinical guideline may have no value to 

the individual patient’s experience. A challenge in the assessment of value-based 

healthcare remains that is the discriminatory ability to differentiate between high-

value care and low-value care for individuals. Presently to measure the outcomes of 

value-based healthcare providers measure population-specific outcomes [295], 

efficiency data [296], and clinician experience of providing care [297]. Further work is 

required to support the ability to differentiate between high-value and low-value care 

at a service, process and individual level. 

Secondly, team-based care is needed to integrate and coordinate the 

management of long-term chronic disease for patients with multimorbidity (especially 

when concordant). Team-based care has been shown to improve chronic disease 

management for hypertension, diabetes and dyslipidaemia in a US retrospective 

observational electronic health record study [298]. This study had several weaknesses, 

such as a narrow definition of team-based care and the database not being nationally 

representative [298]. However, the demonstration that team-based care was 

associated with improved performance in terms of disease diagnosis, prescriptions, 

monitoring and disease control is an important finding and has been extended by 

other studies [298,299]. Primary care is well suited to team-based care, but it remains 
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uncertain to date how these approaches deliver in terms of clinically relevant 

multimorbidity patient outcomes.  

The four components of the principles will be discussed, in relation to my work 

[12-17] and recently published data. Placing my published work into the framework of 

the Ariadne principles has been a useful way of placing my work in context, alongside 

considering new avenues for future research.   

Realistic Treatment Goals 

GPs managing patients with multimorbidity commonly find that newly 

presented problems may be complicated by the existence of other conditions or 

prescribed medications. Early identification of what is important to the patient is a 

useful framing tool for this, which may influence management directly (by not 

prescribing a certain medication) or indirectly (focused counselling around certain side-

effects the patient is worried about).  

One of the inherent limitations of the Ariadne principles is that it remains 

challenging to demonstrate that the frameworks implementation improves clinically 

relevant outcomes. The implementation of the framework would also likely be varied 

depending upon the setting and nature of the research. The flexibility of a framework 

may have clinical utility but does lead to challenges within research domains. For 

example, there could be several ways that realistic treatment goals could be 

established with a patient (within normal clinical practice; as part of a multimorbidity 

or chronic disease clinic; using patient information forms). Furthermore, different 

members of the healthcare team could be involved in this process.  

There has been recent work reporting an integrated model of goal-orientated 

shared decision-making which supports realistic treatment goals [300]. The 

framework, using three steps, proposes a way to identify patient goals alongside 

supporting them to be achieved through using a goal board to visualise the result 

[300]. Embedding goal setting into a model of shared-decision making may provide an 

operational approach to address the challenges associated for patients with 

multimorbidity, although further testing of the model is required [300]. Goal setting 
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should be considered a prerequisite for decision-making for many people with 

multimorbidity [301], but clear evidence that the approach leads to improvements in 

outcomes is lacking presently. Overall, the approach has intuitive sense but limited 

data to showed improved clinical outcomes. For example, a 2022 scoping review and 

concept analysis reported that future research on goal-orientated care for patients 

with multimorbidity should focus on how and what goals are set by patients, how this 

knowledge is translated into work processes by healthcare teams alongside 

establishing the process of evaluation of goal-orientated processes of care [302].  A 

concept analysis does not provide a quality assessment of included papers, but the 

paper delivered an appropriate approach to outline the key components of goal-

orientated care for patients with multimorbidity [302]. 

The author’s work in 2012 [13] demonstrated the limitations in clinical practice 

guidelines in relation to PCC and realistic treatment goals. Other research published in 

Paper 3 [14] and Paper 6 [17], outline potential opportunities for the identification of 

realistic treatment goals. Proactive frailty programmes which support the identification 

of key goals of care, may improve pain management for patients with dementia 

(perhaps by adding as part of annual reviews). In relation to hospital readmission, if a 

patient prioritises home-based care over all else after a recent admission with 

hypotension and falls, then GPs may reduce the tightness of hypertensive control and 

glycaemic control thereby reducing the risk of hypotension and hypoglycaemia 

respectively. Realistic treatment goals are therefore relevant and are actively 

considered within the research which forms the basis of this thesis [13,14,17].  

Shared decision-making is a joint process in which a healthcare professional 

works together with a person to reach decisions about care [303]. With advanced 

multimorbidity, the uncertainty of specific management decisions increases and 

shared-decision making is a way of working through this [304].  ‘Total Uncertainty’ was 

identified as a shared experience in a thematic synthesis across five domains which 

affected patients, carers and health professionals. The themes of 'appraising and 

managing multiple illnesses'; 'fragmented care and communication'; 'feeling 

overwhelmed'; 'uncertainty of others' and 'continual change’ may be useful to 
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consider in the context of identifying realistic treatment goals and subsequent action 

plans to achieve or maintain it [304]. As identified in the author’s work published in 

Paper 1 [12] and Paper 2 [13], clinically useful recommendations for shared decision 

making with a strong evidence base are limited. Furthermore, a recent thematic 

analysis of 4 focus groups (2 with patients ≥65 years old and 2 with GPs) questioned 

the current use of shared decision-making in current general practice [305]. The 

authors reported an incorrect perception that most clinicians are already effectively 

implementing shared decision-making needed to be addressed, and that training in the 

communication of uncertainty and recent multimorbidity guidelines should be a 

priority [305]. NICE have developed various patient decision aids and tools to support 

clinicians deliver shared decision-making since the publication of my previous work 

[303], and the Royal College of General Practitioners is also developing training 

programmes in shared decision-making [306]. 

There are of course multiple barriers to deliver PCC [69,93], with recent work 

identifying the greatest perceived barrier being individual physician-patient 

interactions within consultations [307]. This work extends other data [288,290,291], 

which suggests potential value in considering the consultation as a means to address 

aspects of shared decision making and PCC for patients with multimorbidity.  

Interaction Assessment 

A variety of interactions are important to consider with regards to patients with 

multimorbidity. These include disease-disease interactions [e.g. poorly controlled 

diabetes leading to accelerating chronic kidney disease], disease-treatment 

interactions [e.g. anti-muscarinic medication for urinary symptoms are associated with 

cognitive dysfunction] and treatment-treatment interactions [anticoagulation for atrial 

fibrillation and antiplatelet treatment for ischemic heart disease] [288]. The agreed 

response to these interactions will differ between different patients, their level of 

function, frailty status and social context.  

The Ariadne principles propose consideration of these interactions as part of a 

comprehensive assessment, prioritising review of complex medication regimes 

(through deprescribing and polypharmacy reviews), symptom burden and 
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consideration of their direct impact on the patient and active monitoring for 

psychiatric symptoms such as depression and anxiety [11].  

Interactions in the context of patients with multimorbidity has been considered 

in the context of the author’s work. Research reported in Paper 1 [12] describes the 

impact that individual recommendations had upon the individual patient, whilst 

research published in Paper 2 [13] demonstrated the limitations of clinical practice 

guidelines in providing clinicians with useful information about interactions which 

could likely be anticipated.  

The latter is essential, as drug-drug interactions between recommended drugs 

for different conditions are common and of clinical relevance [308]. There has been 

work using epidemiological data, which has demonstrated the ability of guideline 

recommendations to compare absolute benefit of long-term preventative treatments, 

inform decision-making around interactions alongside cost-effectiveness [212]. Despite 

the importance of some of these findings, the usability of guidelines in their current 

form to support rapid consideration of interactions remains very limited.  

The authors work on hospital readmission published in Paper 6 [17], reported 

that some clinical characteristics are associated with 30-day and 180-day readmission, 

which will likely include different clinically relevant interactions. These characteristics 

may be used to prioritise patients at higher risk of readmission, and active 

consideration of interactions which may be associated with hospital readmission. 

Indeed, the MoPIM (Morbidity, Potentially Inappropriate Medication) multicentre 

prospective cohort study reported that different clusters of conditions (osteoarticular, 

psychogeriatrics, minor chronic disease and cardiorespiratory) had differing 

relationships between potentially inappropriate prescribing and adverse drug 

reactions [79,309]. There may be challenges in the reporting of potentially 

inappropriate prescribing and adverse drug reactions due to reporting differences 

between clinicians [310] but determining relationships between multimorbidity 

clusters and clinically relevant interactions (such as primary care consultations [311] or 

clinical trajectories [312]) may support targeted improvements in healthcare 

processes.    
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GPs use management reasoning in the context of multimorbidity [313], 

demonstrating that GPs keep their patients in mind throughout the consultation 

process [314]. The wide variety of treatment options available to clinicians can be 

perceived as challenging alongside the interactions between different conditions and 

treatment, meaning that the focus of consultations moves towards maintaining 

balance between evidence-based care, patient priorities and quality of life [313]. 

However, a recent qualitative review reported limited information is available 

regarding GPs clinical reasoning processes for patients with multimorbidity whilst 

commenting that GPs often underestimate their clinical reasoning skills [315]. It is 

likely that clinical reasoning will be key for patients with multimorbidity, due to the 

variety of interactions and heterogeneity of patients. Contextual considerations are a  

key area of future work and might profitably focus on GPs clinical reasoning and its 

potential relationship with other parameters such as PCC and deprescribing.  

Prioritisation and Patient Preferences 

Patients with multimorbidity can have competing symptoms and conditions to 

manage, and this requires prioritisation by the patient and healthcare provider 

alongside consideration of the patient preferences. The Ariadne principles outline that 

patient prognosis and currently active medical conditions should be taken into 

consideration, given that patients may swing between disease-specific symptoms (e.g. 

breathlessness in asthma) to generic (e.g. tired all the time) and the aim of treatment 

may change from curative, preventative to palliative over time. Furthermore, 

treatment goals should not be considered fixed, and should be regularly reviewed in a 

timely fashion to review progress and response to medications or interventions. The 

nature and duration of this review of progress and response remains undefined, given 

the individual context of each patient. Clinical guidelines are not well placed to deliver 

this nuance [12,13,18], and therefore interpretation and implementation of 

recommendations requires careful clinical judgement.  

The Ariadne principles recommend taking time to clarify patient preferences by 

understanding their concerns, but this can be very hard to do in short consultations 

placing more importance on relational continuity. However, there is evidence from a 



Multimorbidity: A Key Influencer of Complexity and Care Integration within Primary Care  
Chapter 4: Multimorbidity in Primary Care 

Lloyd David Hughes 2024  94 

systematic review that tools used in clinical care could improve identification of 

patient priorities and needs, and support partnership working between patients and 

practitioners [316].  The variety of tools identified, may form part of broader multi-

disciplinary patient care, and could be collected by others in the team [317]. It remains 

important to note that clinical decision tools should be considered to support decision-

making rather than replace it. Research published in Paper 6 [17], may demonstrate a 

useful example of where these tools could be used. Upon preparation for discharge 

after in-patient readmission, identification of important preferences for treatment 

would support GPs deliver important interventions such as deprescribing and reducing 

treatment burden. Furthermore, it may support the implementation of anticipatory 

care planning which is designed to anticipate, avert, or delay future functional decline 

through early identification of at-risk individuals [318,319]. 

Research published in Paper 5 [16] describing increased psychoactive 

prescribing for patients over 65 demonstrates that mental health, alongside physical 

health, social functionality and preventative care are all important domains for 

patients. Patients with mental health conditions may find that their psychiatric 

symptom burden changes over time, and this burden may impact their physical health 

significantly. Addressing hypertension may be harder when a patient is clinically 

depressed for example. Regular refocusing of patient priorities as new diseases 

develop or social context changes will be important in this context.  

The call for primary care systems to be realigned to better reflect the 

experiences and perspectives of patients with multimorbidity by the Ariadne principles 

[11] has been reinforced by a recent integrative review of the qualitative literature 

[320]. The review focused upon literature that reported the perspective of people with 

multimorbidity, identifying 29 studies for inclusion [320]. The review reported five 

categories of experience and perspectives important for patients with multimorbidity: 

(i) care that is tailored to my unique situation; (ii) meaningful inclusion in the team; (ii) 

a healthcare team that is ready and able to address my complex needs; (iv) supportive 

relationships and (v) access when and where I need it. Furthermore, the review 

outlined the important role that patients have as partners in the design and evaluation 
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of primary care services strengthening the case for PPIE in multimorbidity related 

research. 

The patient voice is important when considering prioritisation in healthcare, 

primarily as there is a well documented disparity between clinician and patient 

prioritisation [18], with research on this area requiring PPIE. As discussed in Chapter 2, 

the lack of patient involvement in the papers submitted in this thesis and analysis of 

top-down data is a limitation of the body of work. PPIE will be a key component of 

future work focusing upon prioritisation and preferences of patients with 

multimorbidity.  

Individualised Management 

The Ariadne principles propose that an individualised management plan can 

arise after the identification of patient preferences and prioritisation and interaction 

assessment, which takes into account realistic treatment goals. The balance between 

the proposed benefits of treatment / interventions and the risks, and how these fit the 

individual patients biopsychosocial context needs careful planning and can support 

implementation of PCC. With a variety of modifying factors, interactions and limited 

evidence to support decision-making, the balance between benefits and risks will likely 

change over time. Clinical reasoning and patient prioritisation will therefore play a 

crucial role in the agreed management. Other domains such as patient resilience [321], 

and frailty [25,214] may be relevant to include as part of this process. 

It should be stressed that for many patients with multimorbidity, the 

complexity of this decision may be limited. A robust 80-year-old with atrial fibrillation 

may clearly benefit from being started on anticoagulation, and the time taken to 

compute these competing domains may be brief. The degree of flexibility offered by 

the Ariadne principle framework is a strength from an operational perspective.  

Work on prescribing in nursing homes [14], identifying undertreatment of pain 

syndromes in patients in dementia, highlights the risk of undertreatment in this patient 

group. The Ariadne principles may be applied to support individualised management 

for older patients with dementia in nursing homes, particularly around important 
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symptoms, to support judicious prescribing. Such prescribing may involve medications 

being commenced (e.g. analgesia or bone protection) and being stopped (e.g. 

medications for secondary prevention of cardiovascular disease) depending on the 

individual context.  

Similarly, the Ariadne principles may be applied to support patients at risk of 

hospital readmission. Preventing hospital readmission is challenging due to it being 

associated with a wide variety of variables [17]. However, the individualised 

management around hospital admission, preferred place of care and priorities of 

treatment may help prioritisation of care needs for an individual. It may be that 

supporting closer collaboration between primary and secondary care for complex 

patients when agreeing individualised management plans, may be an important area 

of potential benefit [322]. 

There has been interest in developing clinical tools which may support 

clinicians track and manage patient with multimorbidity symptoms, which often form 

the basis of individualised management. Such tools offer a way for review 

appointments to provide some data points to be discussed, and reflected upon, with 

reprioritisation of symptoms to be performed as required. The SymTrak-23 [Symptom 

Tracker] program, has been demonstrated to be a feasible way to monitor symptoms 

of older adults with multimorbidity in primary care [323] with a shorter version (Sym-

Trak-8) demonstrated to be reliable in older adults where treatment response is felt to 

be a concern [324]. SymTrak-23 was developed to target the most prevalent and 

disabling symptoms and functional impairments experienced by older adults, including 

SPADE symptoms (sleep disturbance, pain, anxiety, depression, [low] energy/fatigue) 

as well as impairments related to mobility, cognition, and vision or hearing. However, 

there remains no evidence that these tools have been integrated into clinical practice 

or improved patient outcomes. Future work which explores the role that such tools 

may have to support individualised management is required.  

4.3 Health Inequality & Multimorbidity  

Health inequalities refer to the systemic, avoidable and unfair differences in 

health outcomes which can be observed between populations, between social groups 
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within the same population or as a gradient across a population ranked by social 

position [325]. The factors which make up the root causes of health inequality are a 

complex balance of social, environmental, economic and cultural determinants of 

health. Health policy in Scotland aims to address the fundamental causes (such as 

poverty, marginalisation and discrimination), prevent the wider environmental 

influences (equity in access to services and opportunities for work) and mitigate the 

individual experience and effects of inequality [326]. Indeed, improvements in health 

life expectancy, well-being, morbidity and mortality are all part of broader Scottish 

Government strategy [326].   

There is considerable evidence that socioeconomic, psychosocial and 

behavioural determinants of health are associated with the development of 

multimorbidity [327,328]. Lower education level [329,330] and socioeconomic 

deprivation (measured by household income, total household wealth or household 

area [331]) is associated with increased prevalence of multimorbidity [329-331] and 

the development of multimorbidity at an earlier age [200]. These factors may also 

influence the associated challenges of polypharmacy [332-333]. My cross-sectional 

work highlighted a greater likelihood of older patients in more deprived socioeconomic 

groups being prescribed psychoactive medications [16]. More recent work supports 

these findings, demonstrating that excessive polypharmacy [defined as 9-20 

medicines] is associated with living in a deprived neighbourhood [332] and that 

patients with lower levels of education had greater polypharmacy, even when 

controlling for disease burden [333]. This is important because primary care in areas of 

higher deprivation is not well placed to address the impact of extreme polypharmacy, 

mental-physical health multimorbidity and challenging psychosocial dynamics on 

health [334,335]. The disproportionate impact of the GP workforce shortage on 

deprived areas remains a major policy challenge [336].  

The relationship between lifestyle factors, such as smoking and alcohol 

consumption, and many chronic diseases are well documented [336]. Such 

relationships often exacerbate health inequalities [326,336]. The development of 

multimorbidity has been associated with a suite of lifestyle factors such as smoking 

status, decreased physical activity, high alcohol consumption, obesity and a poor 
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quality diet [337,338]. Supporting patients to make healthy choices with regards to 

lifestyle factors, in particular factors associated with a multitude of individual chronic 

diseases such as obesity and smoking, are likely to be of benefit for patients with 

multimorbidity [328]. Future research investigating approaches to support the delivery 

of preventative and public health interventions for patients with multimorbidity will be 

important.  

Other psychosocial factors, such as adverse childhood experiences [339,340] 

and a feeling of lack of control over an individual’s life (the extent to which people 

believe what happens in their life is determined by factors outside their control) [330] 

have also been associated with the development of multimorbidity and mental-

physical multimorbidity. These factors are more commonly experienced by individuals 

in lower socioeconomic quintiles and may be associated with challenging 

multimorbidity clusters [341] and lower levels of patient engagement in their care 

[336]. Improvements in patient engagement in healthcare decisions, and indeed in 

clinical research, is a clinical area which has potential to improve outcomes and 

relevance of research as discussed in Chapter 3. 

Health inequality is of very significant importance when considering patients 

with multimorbidity at the individual level. Reflecting on my work on clinical practice 

guideline recommendations [12,13], different patients within different contexts will 

likely benefit from different approaches to managing their chronic disease. For 

example, an older patient with carer responsibilities for a spouse may not wish to 

travel far for rehabilitation after a heart attack or may be very averse to taking 

medications where sedation is a side effect. The development of an individualised plan 

for patients with chronic disease, in line with the Ariadne principles, that considers 

their clinical conditions and treatments and social context may be helpful for GPs in 

supporting patient-centred decision-making but is challenging to deliver in daily 

general practice.    

The Cambridge Multimorbidity Score (CMS) is a validated score which assigns a 

‘score’ to 20 conditions based upon the impact of a patient being diagnosed with a 

condition on their healthcare usage [342]. The CMS may enable the identification of 

patients who may benefit from prioritisation of an individualised management plan, in 
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keeping with the Ariadne principles. Chronic pain, COPD, alcohol problems, anxiety and 

depression, cardiovascular disease and diabetes contribute to 64% of the burden of 

disease in the most deprived decile, compared with 49% in the least deprived decile 

[343], further extending the potential impact of GP workforce challenges in areas with 

high deprivation [344]. The identified conditions which form the basis of the CMS are 

chronic in their nature, and it is likely that there will be periods where one or more of 

these conditions will take precedence for the patient at the individual level (e.g. 

harmful alcohol consumption after a bereavement or after recent hospitalisation with 

a heart attack). Taking time to recognise and identify this is likely to be helpful in 

improving health outcomes [78,345]. 

 For individual clinicians, a patient with chronic pain, significant anxiety, poor 

diabetes control and ischaemic heart disease is challenging to manage in 10-minutes 

unless there is a very narrow consultation focus. Attempting to identify realistic goals 

for the patient, prioritise patient preference (What symptoms/condition impact her 

the most at the time of the consultation?) in order to develop an individual 

management plan whilst considering interactions between treatments or social 

context remains harder still. Future research may consider how to best operationalise 

the implementation of the Ariadne principles and how their impact is measured.  

Healthcare inequality remains a key aspect of focus for health policy makers 

and is known to be associated with significant harm for patient populations [325,326]. 

The 2023 Health Foundation Report ‘Leave no one behind: The state of health and 

health inequalities in Scotland’ identified numerous barriers to policy implementation 

[345]. The report identified that health inequality continues to increase across 

Scotland, and there is a significant risk that tight fiscal decisions may further 

exacerbate all these challenges [345]. The prevalence of drug-related deaths, 

inequalities in the health and developmental experiences of infants and children, and 

health and socioeconomic outcomes of young and middle-aged men were all identified 

as particular groups of concern [345]. Policy and governmental efforts to address and 

improve care for patients with multimorbidity must include preventative healthcare 

and broader societal factors to deliver improvements in clinical and social outcomes. 

Furthermore, health and social care needs to be easier to access for high-risk groups 



Multimorbidity: A Key Influencer of Complexity and Care Integration within Primary Care  
Chapter 4: Multimorbidity in Primary Care 

Lloyd David Hughes 2024  100 

with a move away from the concept of ‘hard to reach patients’ to ‘easy to access 

healthcare’ [346-348].  

4.4 Chapter Conclusions 

This chapter has considered multimorbidity, the Ariadne principles and health 

inequalities. It has been demonstrated how my work sits in relation to the Ariadne 

principles, alongside critiquing the framework and identifying some broad research 

gaps. Furthermore, the importance of health inequalities in relation to multimorbidity 

has been established and how the body of work on which this thesis is based has 

engaged with this relationship. Finally, future research and policy efforts focused 

towards preventative and public health measures has been isolated as an area of 

future research to improve outcomes for patients with multimorbidity and reduce 

health inequality.  

Integration of health and social care has been an approach across health 

systems to try and improve access and effectiveness of primary care services, improve 

chronic disease prevention and management, and population health and health 

promotion. Chapter 5 show how my papers have and are contributing to this key 

element and will explore health and social care integration in relation to 

multimorbidity and consider the broad challenges of implementing health policy 

reform within primary care systems which are commonly complex and poorly 

understood [349].
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5. Integration of Health & Social Care – Attempting to Address Care Fragmentation 

5.1 Introduction  

The increasing prevalence of multimorbidity has led to a variety of healthcare 

challenges for primary and secondary care systems. Some of these challenges include 

fragmentation of care provision and poor coordination of care [64,350]. As a result, 

health systems across the world over the last few decades have made efforts to 

integrate health and social care systems which have taken a variety of forms (e.g. 

primary care networks, integrated care systems) [10].  Over the last decade, health and 

social care integration has become a major component of health policy focus, primarily 

driven by an ageing population and increasing prevalence of multimorbidity [10,170]. 

This chapter aims to draw on themes identified within my published work 

whilst placing this in the context of the health and social care integration agenda and 

considering what this means for practitioners. An element of the thesis linking my 

research argues that although integration of care may provide some opportunities for 

enhancing care provision, it will not be a panacea for complex patients (i.e. patients 

with complex multimorbidity, frailty etc). Indeed, GPs even as part of longstanding 

integrated care systems still require a range of responses to deliver high-quality care 

for the extensive varied health and social needs of their primary care patients 

[351,352]. 

5.2 Integration of Health & Social Care 

Integrated health systems have the opportunity to improve access to 

healthcare, quality and continuity of clinical and healthcare services, alongside 

improving efficiency [353]. Integrated care has been defined by Leutz as, “the search to 

connect the healthcare system (acute, primary and skilled) with other human service 

systems (long-term care, education and vocational and housing services) to improve 

outcomes (clinical, satisfaction and efficiency)” [354]. Although this is a commonly 

used definition, a review of the literature in 2009 isolated nearly 175 definitions and 

concepts relating to the integration of care [355]. Integration of care can arise in 

different ways, including organisational integration (e.g. coordination of structures and 
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governance across organisations), functional integration (e.g. alignment of non-clinical 

support and back-office functions), service integration (e.g. coordination of services at 

the organisational level) and clinical integration (e.g. coordination of care into 

coherent processes) [10,356,357]. Indeed, different healthcare systems may target 

integration at different system levels depending upon clinical and social needs within 

the locality. 

5.2.1 Integration of Health and Social Care in Primary Care  

Primary care is a key component of a health system which is patient-centred 

and more integrated [247,358], as these systems can provide a degree of care 

coordination (through referrals to public sector secondary care systems), long-term 

‘cradle to grave’ healthcare, free at the point of access of care and capitated budgets 

for specific practice populations [272,359]. However, there are numerous barriers 

which limit the ability of primary health care systems to deliver integrated care 

including differing health priorities between different clinical areas and providers, 

conflicting organisational objectives and activity-based incentivisation schemes [360]. 

Experience to date shows that while integrated care has significant support, 

implementation in the complex sphere of healthcare is challenging and clear evidence 

of benefit is limited at best [10,361,362]. The manner in which integration service 

changes are implemented and reviewed to establish clinical effectiveness, 

sustainability and efficacy are also limited [10].  

In Scotland subsequent to the majority of my publications, geographical 

groupings of GP practices (referred to as clusters) were introduced to replace the QOF 

alongside developing a whole new way of working for primary care in 2016 [363]. As 

the National Framework for Quality and GP Clusters in Scotland 2017 made clear [364], 

the programme involves the implementation of values-driven quality improvement 

and learning, within and across practices, alongside the broader role of integrating and 

developing primary care within the wider health service. Work assessing their progress 

2 years after their formation reported that although the cluster model was functioning, 

there was a feeling it was too early in terms of perceived impact [362].  
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The body of work which forms the basis of this PhD by Published Works, relates 

to aspects of care integration and together forms a coherent voice in relation to this 

important aspect of health and social care development. Indeed, the promotion of PCC 

[12,13] and independence in the community [17], and reducing care fragmentation 

[13] are all relevant to integrating health systems and multimorbidity.  

Within the author's work locality, there are a variety of quality-related work 

streams, some of which look at the integration of health and social care teams for 

patients at high risk of hospital admission, such as Enhanced Care Support in Angus, 

Enhanced Care Home Team in Dundee and Local Integrated Care Service in Perth. 

These work-streams bring together social care providers from the respective Health & 

Social Care Partnerships, and clinical providers (GPs / district nursing / allied health 

professionals) within the NHS Board to deliver targeted intervention. Such 

programmes may help address some of the challenges identified in my six publications 

including causes of hospital readmission [17], disproportionate increases in 

psychoactive drug prescribing rates [16], and nursing home prescribing [14].  

Although such programmes have not been delivered without challenges, 

collaborative working between GP clusters and the wider healthcare ecosystem has 

facilitated some of this change. Focused research within GP cluster groups on these 

programmes may identify the efficacy of such work upon patients with complex 

multimorbidity or frailty. This data may help drive forward appropriate and effective 

local approaches to supporting patients in the community. The author is currently 

planning future work with the University of St Andrews and the local GP Cluster on 

these areas. 

5.2.2 Integration and Person-Centred Care  

Firstly, the promotion of PCC and independence in the community for older 

patients was explored in work which analysed hospital readmission in the study 

reported in Paper 6 [17]. The originality of the work, focusing upon geriatric 

rehabilitation units where theoretically there has been more time to optimise 

discharge planning compared to acute hospital discharge, contributes to the literature 
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by indicating that time alone in a rehabilitation setting is not associated with significant 

reductions in hospital readmission rates.   

People should be a partner in their care alongside healthcare professionals 

[357], and by understanding the causes and correlates of hospital readmission for 

older patients we can more accurately develop mitigation strategies to promote 

patient independence. Such efforts may enable interventions to reduce hospital 

readmission and improve sustainability within the hospital system. Frailty syndromes 

and multimorbidity involve diverse symptoms and lived experiences for patients, and 

developing communities with resilience with responsive primary care systems is 

important as part of the broader patient journey [365,366]. Collaboration between 

social care providers, secondary care healthcare providers and community healthcare 

teams to enhance the patient experience at the interfaces of care (e.g. admission to 

hospital, transfer to the rehabilitation unit, discharge) remains an admirable ambition. 

Integration of social care remains a particular challenge [10], and intensive focus on 

integration processes will be unable to overcome inadequacies in staffing, funding or 

inequality within the healthcare ecosystem [361,367].  

Subsequent to the publication of the study reviewing geriatric readmissions 

[17], within the geriatric rehabilitation centre, multi-disciplinary teams now regularly 

include the attendance of social work team members. This has anecdotally improved 

patient discharge planning, identification of patient-centred outcomes, communication 

of delays of care to in-patient teams, and aided the prioritisation of care for in-patients 

by social work teams. More broadly, there is research specifically looking at care 

transitions from hospitals to the community in order to reduce hospital readmission 

[368], and work published in 2023 which reported lower hospital readmission, greater 

use of primary care and improved continuity with a GP-led service (MidMed) for 

patients with moderate to severe frailty identified by electronic frailty index [369]. The 

latter Scottish study reported lower risk of hospital readmission/A&E reattendance, 

greater use of primary care and improved continuity of care for patients managed by a 

full-time GP with a special interest in frailty and multimorbidity [369]. The intervention 

involved this individual providing primary care modified CGA and direct patient care to 

patients with frailty and multimorbidity only. Although the study was a pilot 
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programme in Midlothian, Scotland [369], it provides a very useful framework for 

considering primary care approaches to manage patients with frailty and 

multimorbidity. Such approaches may support identification of realistic patient 

treatment goals, delivery of coordinated multi-disciplinary care alongside mitigating 

treatment burden and supporting deprescribing.  

Research presented in Paper 1 through a single-case report [12], demonstrated 

integrating guideline recommendations and clinical care provision whereby a GP 

enabled the patient [John Smith] to experience PCC which recognised his own personal 

priorities. The paper noted that at a micro-level some of the broader policy change is 

achievable to implement and can benefit individual patients in a significant way. 

Increasing the integration of community services through the Scottish GP contract will 

ideally make the implementation of various community services easier.  

5.2.3 Care Fragmentation  

Secondly, the studies reported in Paper 1 and 2 demonstrate the potential risks 

of care fragmentation, the very antithesis of integrated care, that clinical practice 

guidelines can have upon healthcare [12,13]. This is a crucial concept to understand in 

the context of ageing populations and increasing multimorbidity.  

Being able to integrate guideline recommendations, and coordinate care 

recommendations would go some way to recognising people as partners in care and 

enable GPs to support patient decision-making, but achieving this will require 

investment in primary care digital systems [40,212]. Digital healthcare solutions may 

provide an opportunity to integrate care for patients with multimorbidity, and provide 

choice for patients about the manner in which their care is delivered but require more 

focused studies on outcomes for patients with multimorbidity [370,371]. 

More broadly, financial incentives for GPs that are indexed to various measures 

of performance have been used for years to achieve disease-focused targets, and have 

been associated with improvements in quality of care [372] and implementation of 

quality improvement programmes [373]. However, they may have unintended 

consequences, particularly for those with multimorbidity as indicated in the study 
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reported in Paper 4 [15]. The potential impact of implementing financial incentives for 

patients with multimorbidity is increasingly recognised, with the author being involved 

with discussions within Fife about the incentivisation of safe psychoactive drug 

prescribing practice through the GP cluster model. These discussions included outlining 

the findings of the study reported in Paper 5 regarding the disproportionate increase in 

psychoactive drug prescribing, demonstrating the local impact of the work [16].   

For patients with multimorbidity, nuanced patient-centred discussions are 

needed regarding what chronic disease target is appropriate for them in the 

knowledge that targeting one chronic disease metric may worsen another – this does 

not fit well with the financial incentive model [374]. GPs have reported a decrease in 

person-centred care and reduced continuity of care since the QOF was introduced to 

incentivise GPs to achieve nationally agreed targets [375]. Other research from the 

same group highlighted that financial incentives linked to specific treatments can 

negatively change the nature of the clinic visit, and lead to clinician resentment of the 

programmes and the lack of engagement in service reforms [374,376]. There has been 

recent work looking at financial incentives in relation to encouraging the provision of 

person-centred integrated care [377]. A Dutch expert consensus group has proposed a 

payment model combining person-centred bundled payments with shared savings 

payment model and pay-for-performance components [377]. The paper provides a 

hypothetical funding model, with such work providing the basis for targeted work to 

adapt, develop and research financial incentives to maximise their benefits and 

mitgate risks. Furthermore, the implementation of the Ariadne principles may be a 

useful avenue to explore as part of this broader interface between health policy and 

primary care delivery. 

Other sections in this thesis have highlighted some of the efforts to integrate 

guidelines for different chronic diseases [212], alongside efforts to make the evidence 

base more reflective of patients commonly seen by GPs with multiple chronic diseases.  

5.2.4 Care Collaboration  

Thirdly, the study presented in Paper 3 highlighting the presence of significant 

psychoactive drug prescribing within a nursing home whilst undertreating patients for 
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pain was a significant finding with relevance for the primary care system [14]. 

Presently the vast majority of care home residents are managed primarily by GPs, with 

the British Medical Association highlighting concerns about the sustainability of some 

of these arrangements due to workforce capacity and capability concerns [377]. 

Indeed, there are concerns that although GPs are well placed to deliver care home 

initiatives as they are well connected to the broader healthcare commissioning system, 

limited capacity may limit meaningful engagement to deliver quality improvement in 

care homes [377].  

Some of the benefits of integration of GP care delivery and GP commissioning 

of care may be limited by further reorganisation of the healthcare system with the 

move towards integrated care systems from clinical commissioning groups in England. 

However, the role of the GP remains important for this patient group. GP interactions 

with nursing home residents, staff and family members have been identified as crucial 

in how the quality of healthcare is interpreted, particularly around medication 

management [378-380].  

Integrating efforts to improve aspects of nursing home care have been shown 

to be better when NHS staff are provided with time to develop relationships with care 

home providers and are integrated with other specialists relevant for the management 

of this patient group (e.g. old age psychiatry, geriatric medicine) and have nursing 

home medicine recognised by commissioning organisations [378-380]. The author has 

been working in Perth (as a GP with Special Interest in Geriatrics) developing closer 

working relationships between old age psychiatry, GPs and community geriatrics. One 

of the aims of the approach is to deliver safe and appropriate prescribing for nursing 

home patients building upon the study findings [14]. 

System-wide governance will be required to drive forward systems change in 

this area and will require collaboration between private and public care providers as 

performance frameworks and agreed ways of working are developed. However, rather 

than focusing upon further organisational and systems reform, a concerted effort is 

needed to shift the focus to staff behaviours/values, incentives, training, skills and 

resources alongside digital solutions to care delivery to actually move towards an 
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integrated health ecosystem [10]. Furthermore, health systems must be better at 

measuring integration and system change, agreeing on standardised measures to 

enable this and communicating the current evidence base [372]. This will enable an 

accurate evidence base to be developed and best practice shared. Such an approach 

will avoid repeated pilots of small-scale studies, avoid investment in approaches 

known to be ineffective and ensure focus upon aspects of change that actually lead to 

improvements in care. 

Finally, regional prescribing research reported in Paper 5 demonstrated 

increases in psychoactive drug prescribing, disproportionately affecting patients within 

lower socioeconomic groups [16]. These prescribing rates were considered reflective 

of higher mental health diagnoses rates, alongside higher prevalence of pain 

syndromes (e.g. osteoarthritis) in patients within lower socioeconomic groups. Clearly, 

prescriptions may form part of a patient management plan for these conditions, but 

the embedding of poverty-aware practice into healthcare systems [381] and improving 

access to mental health services [382] are all pertinent to addressing this health 

inequality. Integration of social care is being seen as a way to address the inequity of 

health and social care outcomes, and specific programmes such as pharmacy and 

mental health service integration into primary care teams may help access to mental 

health care and pharmacotherapy [383].  

There is a relationship between multimorbidity and polypharmacy partly driven 

by guidelines [12,13,18], and the integration of healthcare systems may provide an 

approach to support prescribers deliver appropriate prescribing. Furthermore, 

integration may improve access to evidenced-based non-pharmacological options for 

chronic disease management and support patients in self-care. Such integration can be 

on a macro-level (e.g. broad regional commissioning for multi-disciplinary obesity 

management programmes) or micro-level (e.g. community pharmacy collaborating 

with GP clusters to deliver focused polypharmacy reviews). The GP Cluster Model of 

care introduced in Scotland has prescribing as a core part of quality improvement 

through collaborative working.  However, there are concerns that limited access and 

availability of data analytics, clinician capacity and quality improvement expertise may 

limit the potential of GP clusters to deliver desired change in the context of integration 
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and prescribing [384]. Investment in developing capacity for quality cluster leads, and 

further research looking at specific areas such as polypharmacy, high-risk prescribing 

or long-term care prescribing [385] is required.  

The author is keen to explore through further research, management and 

clinical work whether broader systems changes have been noted to have an impact on 

clinically relevant outcomes.  

5.3 Chapter Conclusion  

Ageing populations, increasing multimorbidity, and biopsychosocial complexity 

are increasing the pressure on healthcare systems [10,51,228,361]. Integration of 

health and social care systems has been proposed as an avenue to explore 

improvements in care for many years, but evidence of improvement in patient 

outcomes is limited across different healthcare systems [10,355,360]. In Scotland, the 

GP cluster model of care may provide an opportunity for primary care-based research 

looking at the quality of care provision and integration of care components for patients 

with complex multimorbidity, mental and physical health multimorbidity and 

prescribing for high-risk patient groups. 

The body of published work that forms this thesis has outlined that 

development of PCC through optimisation of clinical guidelines [12,13], and identifying 

causes and correlates for geriatric readmission [17] may provide important insights 

into the increasingly integrated healthcare ecosystem.   

There have been considerable changes to the health policy landscape since this 

work was published such as the GP Cluster model of primary care delivery, and this is 

something which is pertinent to consider in future research.  

Chapter 6 considers how the field of multimorbidity has changed since my work 

has been published, alongside some of the limitations of the work. That will provide an 

opportunity to consider what the next steps are in moving forward and expanding that 

body of work. The chapter will also consider my own personal learning throughout the 

period of research.
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6 Multimorbidity – A Changing Landscape 

6.1 Introduction 

Knowledge never stands still. Since my first published paper in 2012, the 

research and clinical field in multimorbidity has evolved extensively. For example, the 

studies reported in Papers 1 and 2 discussing the challenges of managing patients with 

multimorbidity with clinical practice guidelines in their current form [12,13] predated 

the NICE multimorbidity guideline in 2016 [40] and the publication of the Academy of 

Medical Sciences report on multimorbidity [51]. Understanding is always moving on 

whether building on what has gone previously or shifting understanding of what was 

previously accepted.  

Despite the time-period which has elapsed since initial publication, the six 

research studies which form the basis of this thesis still have clear clinical implications 

for individuals with multimorbidity, healthcare systems and for prescribing practice. 

Key clinical implications of the studies will be identified in the subsequent sections, 

with figure 3 summarising key clinical implications of my published work. The 

significance of the studies has been discussed in section 1.4.  

 

The shifting landscape of multimorbidity and primary care has implications for 

considering the limitations of the work that underpins this PhD by Published Works. In 

considering the changing context within which that work sits, this chapter will also 

reflect on the limitations of the work and key areas for future research. 
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6.2 Guidelines for Multimorbidity 

The 2016 NICE multimorbidity guideline [40] provided important 

recommendations for clinical practice including suggesting pragmatic assessment for 

frailty alongside formal assessment of treatment burden and a patient-focused 

management plan for their long-term conditions. This built upon the foundations of 

some of the findings of the studies reported in Paper 1 and 2 [12,13]. These studies 

highlighted fundamental challenges for clinicians when using clinical practice 

guidelines to deliver chronic disease care, including the limited ability to be patient 

centred alongside implications for individual patients [12,13].  Guideline based care 

may drive increasing complexity of drug and non-drug treatment recommendations, 

referrals and treatment burden for people with multiple long-term conditions. These 

implications are more pertinent in the context of the use of financial incentives to 

drive forward improvements in chronic disease management. The NICE multimorbidity 

guideline was an approach to address some of these challenges together.  

 

It can be argued that the NICE multimorbidity guideline primarily offers 

pragmatic and patient-centred advice rather than specific ‘what to do’ statements but 

this reflects the limitations of the available evidence base [386]. That said, the 

guideline has highlighted the importance of multimorbidity as a distinct and important 

clinical entity to address, alongside the salience of communication between healthcare 

providers and associated care coordination [386-388]. Shifting towards integrating 

guideline recommendations where possible and considering the impact of a patient's 

conditions on their quality of life are now considered best practice [40,386,389]. This 

may support GPs, in line with Ariadne principles, to agree realistic treatment goals and 

individualised management with patients.  

The publication of the NICE multimorbidity guideline has provided the impetus 

for further research within the field by identifying areas with limited clinical data upon 

which to base practice [390,391]. Such areas include improving our understanding of 

clusters of diseases which have the worst prognoses [392] and ascertaining the 

benefits and risks of starting and stopping long-term medications in patients with 
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multimorbidity [212]. Furthermore, establishing how can we measure and research 

treatment burden for patients with multimorbidity remains important to develop and 

assess interventions to improve patient experience and quality of life [393,394]. These 

areas hopefully will enable GPs to target groups of patients most likely to benefit from 

interventions (such as polypharmacy review, and frailty screening) alongside 

supporting prescribing decisions for patients with multimorbidity or frailty.  

A Spanish 2022 retrospective observational study, using the EpiChron cohort 

(1.3 million people), reported that the clinical profile of multimorbidity clusters in the 

oldest adults varied significantly by age and gender [395]. In particular, clusters in 

octogenarians exhibited conditions that were associated with high morbidity and 

importantly a degree of preventability [such as dyslipidaemia and diabetes] [395]. This 

may be of relevance for GPs as they see octogenarians in clinic, with the Ariadne 

principles helpful in identifying realistic treatment goals and patient preferences to 

support a pragmatic approach to the implementation of preventative primary care. 

The limitations of observational studies have been outlined in Chapter 2, but they do 

provide important insights into the prevalence of multimorbidity clusters. 

 As indicated in the Ariadne Principles, establishing patient preferences and 

priorities for care and treatment remains a crucial part of the delivery of PCC and was 

reported as an area of challenge in initial studies considering the limitations of 

guideline-driven clinical practice [12,13,18]. However, a recent systematic review 

reported scant evidence of tools that clinicians can use to identify patient preferences 

and priorities. There have been efforts to develop this area, including an evidence map 

of health-related preferences for older patients with multimorbidity from 152 studies 

(57,093 total patients) [396]. The evidence map was developed using an iterative 

approach, to develop and identify the clusters alongside a sensitive approach to the 

search to identify relevant studies (including unpublished studies). Addressing some of 

the limitations surrounding patient preferences to enhance the ability of PCC provision 

is ripe for future research and development.    

Recent work has also used individual-level participant data (IPD) from industry-

sponsored clinical trials to highlight that this approach may be able to provide a means 
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to investigate treatment effects on patients with multimorbidity [397]. IPD reviews are 

a specific type of systematic review that involves the collection, checking and re-

analysis of the original data for each participant in each study.  

The IPD review authors concluded that although patients included in these 

trials had lower rates of multimorbidity than people in the community (approximately 

half the rate), a substantial number of trial participants had a high level of 

multimorbidity [397]. This IPD data may provide a useful resource to be able to clarify 

whether trial conclusions can be extrapolated to patients with multimorbidity. The 

authors called for future trials to become more representative of multimorbidity, 

alongside calling for trialists to report the prevalence of multimorbidity and the range 

of comorbidities among trial participants [397]. This is an important area for 

recognition given the diversity of the Scottish population. Such approaches could 

complement efforts to improve the implementation of guideline recommendations, by 

improving the generalisability of the evidence which forms the basis of these 

guidelines. The limitations of industry-sponsored clinical trials, such as susceptibility to 

reporting bias, must be considered in such IPD research [397]. 

6.3 Polypharmacy & Multimorbidity 

 There have been considerable changes in the research surrounding 

polypharmacy and psychoactive drug prescribing in the context of multimorbidity 

subsequent to the publication of studies reported in Papers 3, 4 and 5 [14,15,16].  

 These three studies have important clinical implications regarding drug 

prescribing and multimorbidity. Firstly, individuals with multimorbidity associated with 

complexity (such as those living in nursing homes) are associated with both the harms 

of over-prescribing and under-prescribing [14]. In addition, communication and 

cognitive difficulties make SDM and PCC harder to implement regarding prescribing. 

Secondly, financial incentives and targeted programmes of work to address single 

areas within prescribing may be well meaning but can be associated with unintended 

consequences [15]. Well planned and implemented programmes of work are required 

to target certain high-risk prescribing areas, with active consideration of what 

consequences may be. Thirdly, changes in prescribing rates are associated with a 
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multitude of different factors but socioeconomic determinants of health remain 

relevant not only for patients developing multimorbidity at an earlier age [9] but also 

for the associated negative sequelae of multimorbidity such as higher rates of mental 

health diagnoses [46,155] and psychoactive drug prescribing [16]. 

A 2019 systematic guideline review and expert consensus reported the current 

evidence in relation to the best clinical management for patients with multimorbidity 

and polypharmacy using the Ariadne principles for managing multimorbidity as a 

framework [398]. The authors reported guiding principles alongside specific 

recommendations and tools providing actionable support for clinicians [398]. A major 

challenge in implementing the review recommendations was reported to be single 

disease-focused healthcare models, and speciality structured health services [398], 

similar to the themes identified by the author’s earlier work on clinical practice 

guidelines [12,13].  

More broadly, existing guidelines on multimorbidity (diagnosis-based) and 

polypharmacy (treatment-based) were produced separately, despite reporting similar 

themes and the authors suggested the future integration of these ure [398,399]. The 

lack of evidence for real world patients in some areas led to several of the included 

guidelines being based upon expert consensus with their associated limitations [399]. 

Real-world trial evidence may help to provide much needed data about what 

primary care providers can do to improve the delivery of judicious prescribing [400]. 

This evidence gap is particularly important to address given the author's work 

reporting increasing rates of psychoactive drug prescribing for older patients, 

particularly in deprived areas [16]. This patient group is likely to have mental-physical 

health multimorbidity with associated prescribing and chronic disease management 

challenges [40,401].  

Efforts to use computer software to enhance prescribing and reduce adverse 

drug reactions for hospitalised older patients were disappointing in recent trial data 

[402]. The trial under-recruited its target by almost 300 patients and it is likely that 

human factors (e.g. busy clinical environments, limited knowledge that junior doctors 

have over specific patients they are completing paperwork for, perception of the 
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relevance and importance of the adverse drug reactions etc) played a significant role in 

the intervention reporting no reduction in adverse drug reactions [402]. Future trials 

will be needed that do recruit to target and incorporate emergent developments in 

artificial intelligence and new drugs. 

Further work combining clinical decision support decision tools with a clinician-

led intervention is underway [403] which may reduce the risk of alert fatigue 

associated with computer systems and improve clinician engagement [404]. Primary 

care trials using clinical decision support systems targeting multimorbidity and 

polypharmacy remain limited, with recent qualitative work identifying important 

factors associated with the implementation, engagement and sustainability of such 

systems in general practice providing useful data for future research [405].  

Shared decision making with patients remains important with prescribing 

decisions, with the role that GPs play in this especially valued by patients [406]. 

Deprescribing can be effectively implemented by GPs, using the Ariadne principles to 

frame discussions in a patient-centred manner.  A multicentre mixed-methods study, 

performed as part of the European OPERAM trial, reported that although patients 

generally displayed positive attitudes towards medication reviews, they lacked 

information and communication about their medication changes after a period of 

hospitalisation [406]. Furthermore, there was a disconnect between how shared the 

decisions were felt to be from doctors (who felt the decisions were more shared) and 

patients (who felt the decisions were less shared) [406]. The OPERAM trial did not 

involve GPs directly in medication reviews, which was a limitation especially given how 

patients seemed to value GP input into this process [406].   

 Understanding the prescribing decision-making process of GPs remains 

important as interventions to improve prescribing in primary care are developed. GP 

recognition of the limitations of the evidence base for patients with multimorbidity, 

alongside making compromises or relaxing guideline-based targets depending on 

patient-led factors has been reported [407]. A further important finding was that in 

patients with stable chronic disease, GPs preferred the ‘status quo’ of continuing 

presently prescribed treatments [407]. Maintaining the status quo may be an easier 
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path to take in a busy clinical context, but continuing certain medications such as 

antipsychotics for older people with dementia may be associated with significant 

potential future harm [19]. In the nursing home environment, prescribing reviews may 

be more effective if delivered proactively rather than reactively, mitigating the risk of 

iatrogenic harm and targeting important symptoms that affect quality of life 

[13,408,409]. 

Prescribing was an important component of the multi-component 3D trial 

which included a community pharmacist as part of the trial to simplify drug regimens 

and improve patient safety and support patient concordance [97]. Although the 3D 

trial did not report significant differences between the control and intervention group, 

in relation to prescribing [97], a systematic review and meta-analysis looking at 

pharmacist-led polypharmacy reviews reported a significant association with reduced 

emergency department visits [410]. Other research has reported that pharmacist-led 

reviews for polypharmacy are associated with reductions in medication discrepancies 

[411], potentially inappropriate medication prescriptions [412] and improved quality of 

prescribing [413,414].  

There are now numerous different interventions proposed for polypharmacy in 

older adults, with a scoping review reporting both implicit and explicit criteria for 

medication review [415]. Given the broad range of potentially inappropriate 

medications, a focused polypharmacy review using explicit criteria (such as the 

Medication Appropriateness Index) with a drug sub-group focus may be a way to 

increase the effectiveness of medication reviews [415-417]. Challenges associated with 

interventions aiming to reduce the number of potentially inappropriate medications, 

include reluctance to interfere in medications started by a colleague or specialist, 

increased specialisation of care leading to disease-focused recommendations, poor 

coordination of prescribing practice and fragmentation of care [415-418]. These data 

extend themes identified in the author's work looking at disease rather than person-

focused clinical guidelines [12,13], and the study presented in Paper 5 which 

demonstrated increasing psychoactive drug prescribing alongside considering the 

drivers of this change [16].   
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Judicious prescribing is particularly important in nursing homes. This group of 

patients are commonly dependent, cognitively impaired, and experience frequent 

behavioural and psychological symptoms, multimorbidity, and polypharmacy alongside 

being frequent users of NHS resources [419]. The author's work on centrally active 

drug prescribing in nursing homes [14], amongst other papers [419-422], reported high 

levels of potentially inappropriate medications, particularly psychoactive drug 

prescribing. This has been part of the focus of the implementation of the Care Home 

Charter for Medications [423], and the recent publication of the British Geriatrics 

Society Ambitions for Change: Improving Healthcare In Care Homes which seeks to 

address some of the challenges facing home nursing home residents [258].  

As reported by the author in the study presented in Paper 3 [14], it is not a case 

that less prescribing is always better for care home residents with under-prescription 

associated with patient harm [424-426]. Patient-centred discussions with patients (or 

with caregivers/family in event of incapacity), use of polypharmacy tools, and 

communication of the risk and benefits of continued treatment may be a way to 

improve judicious prescribing. Research from Switzerland suggested that most older 

patients with polypharmacy are willing to deprescribe [427]. A 2021 systematic review 

and meta-analysis reported that almost 9 out of 10 patients were willing to stop some 

of their medications, with almost three-quarters of caregivers willing to stop 

medications of those in their care [428]. The heterogeneity of the included studies 

meant that the authors could not report whether patient or care-giver willingness to 

deprescribe varies by drug-class or by clinician type but has provided the first 

systematic review into this important component of deprescribing [428].   

Research reporting GPs deprescribing decisions from 31 countries using a case 

vignette reported that GPs themselves were engaged in improving the appropriateness 

of prescribing, with deprescribing reported more often in cases of extreme age and 

increasing dependency [429]. Interestingly, the paper commented that GPs were more 

reluctant to adjust prescriptions in patients with higher rates of cardiovascular disease, 

possibly as the risk of cessation was deemed higher [429]. Understanding barriers to 

addressing judicious prescribing is important, as this may provide some useful 
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approaches for targeted work that is feasible for busy practices to undertake or even 

for GP Cluster-based work.  

There remain areas within polypharmacy and multimorbidity that require 

further research. From a clinical perspective, enabling user-friendly information 

regarding risks, benefits and drug interactions provided to GPs would be helpful. This 

may aid decision-making in areas such as medication cessation, adding new agents to 

patients on multiple medications and complex polypharmacy. Work in this area is in its 

infancy but hopefully may become part of mainstream primary care in the coming 

years. In a similar vein to the challenges of making multimorbidity a clinically useful 

term, there remains a similar need to make polypharmacy a clinically useful term. 

Simply being on five medications does not necessarily make it challenging to deliver 

care to a patient. Identification of types of polypharmacy most associated with harm 

remains crucial, with a RCT in 2016 reporting that feedback on prescribing safety data 

to GPs was associated with a reduction in particularly high-risk prescribing [430].    

6.4 Financial Incentives & Prescribing 

Following the author’s published work [15] that investigated changes in 

hypnotic and anxiolytic drug prescribing over time, there has been work suggesting 

that the evidence base for pay-for-performance (P4P) schemes are limited with an 

association with unintended consequences such as reduced access to non-incentivised 

treatments [431,432]. Furthermore, financial incentivisation may influence prescribing 

in negative [433] and positive ways [434]. For example, a recent analysis from Austria 

reported higher antibiotic prescribing rate for practices with on-site pharmacy 

(dispensing pharmacies), with the authors suggesting that the difference may be 

explained by prescriber behaviour, which have the potential to significantly impact GP 

income [433]. However, the study was unable to make comment on the 

appropriateness of the antibiotic prescriptions and could not fully exclude a dispensing 

effect (where patients do not take their prescription to a pharmacy so they remain 

unfulfilled). 

A Cochrane analysis of P4P schemes for hospitals reported that it is unclear 

whether these programmes improve outcomes for patients’ quality of care, safety or 
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equity [435]. This resonates with the finding from the author's study reported in Paper 

4 that, alongside the pharmaceuticalisation [436] and medicalisation [437] of insomnia, 

financial incentives focusing upon certain targeted outcomes may not lead to the 

improvement in clinical practice that they aim for. However, in contrast to this there 

has been recent work identifying that the QOF scheme for primary care in Scotland 

may have had a role in recorded quality of care [438]. The 2023 controlled interrupted 

time series analysis that compared Scotland (which removed the QOF in 2016) to 

England (where QOF still is part of primary care), identified reductions in recorded 

mental health care planning, diabetic foot screening, blood pressure control in 

Scotland in comparison to England [438]. Aspects of this care are likely to be delivered 

but is not recorded in the same way (and thus would not have been picked up by the 

researchers). Nonetheless all three of these areas have the potential for significant 

patient harm especially when preventative healthcare and mental-physical 

multimorbidity management are key for improvements in multimorbidity outcomes.  

The most recent Cochrane review on the effectiveness of financial 

incentivisation to improve prescribing practice reported that despite the importance 

and weight given to the policy across high-income countries, limited evidence of their 

effectiveness was found [439]. Financial incentivisation strategies to reward GPs for 

primary care provision have increased significantly, but the evidence base remains 

patchy with methodological limitations [440]. The sustainability of P4P programs is an 

additional concern. There have been assumptions that care standards will continue 

after removal of P4P incentives, having been embedded into routine clinical practice. 

These assumptions have been tested by Scottish [438] and English research [441]. 

Indeed, data from 2,819 English primary care practices reported an immediate decline 

in performance in line with performance quality measures following the removal of 

P4P payment to practices [441]. Such work extends the importance of behavioural 

change in a more general sense if policymakers are to use P4P to change long-term 

practice without having to continue payment programmes indefinitely. Careful 

consideration around how P4P and financial incentivisation programmes are designed 

and implemented more broadly is becoming increasingly recognised [438-442]. 
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Developing financial incentive schemes and P4P may be more difficult when 

dealing with patients with multimorbidity [263,443] or promoting health and social 

care integration [444,445] due to the inherent complexity and heterogeneity of the 

patient group and interventions. The challenge presently is to generate robust 

evidence on what type of P4P or financial incentive may work, under what 

circumstances, for whom and what the intended and unintended consequences are 

[446]. However, it is likely that patient-centred approaches, such as the Ariadne 

principles, will remain important to identify what is important to the patient to help 

shape and agree treatment and interventions.  

6.5 Mental Health, Deprivation & Multimorbidity 

The relationship between physical and mental health multimorbidity and the 

broader interplay with social deprivation is an area of increasing focus since the study 

reported in Paper 5 was published [16]. As discussed in Chapter 4, there are several 

negative consequences associated with the combination of mental and physical health 

[447-452], and indeed between multimorbidity and social deprivation [172,350]. Data 

has also reported the interplay between all three of these factors, with research 

reporting an increased risk of hospital admission when patients with physical-mental 

health multimorbidity experience social deprivation [450].  

Both polypharmacy [236] and physical and mental health multimorbidity [190, 

264,451] are closely related to the social determinants of health with the current 

funding of primary care not reflective of the current morbidity burden on patients and 

providers [452]. Interrogation of the relationship between physical and mental health 

has developed recently, with research reporting that certain patterns of physical 

multimorbidity are associated with poor prognosis alongside depression and anxiety 

syndromes [453]. Such work will hopefully enable targeted integrated interventions for 

care providers, which may complement other work looking at temporal disease 

clustering [203,211]. It further builds on work using UK Biobank data reporting 

different clusters of physical health diseases to develop our understanding of the 

interplay between different conditions [group 1: myocardial infarction and angina; 
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group 2: 26 conditions centring on diabetes; group 3: large number of associations 

centring around asthma, depression and cancer] [454].  

Prescribing in a variety of mental health medications occurs with greater 

frequency in more deprived areas, including antidepressant [455], hypnotic and 

anxiolytic [456] and antipsychotic drugs [457]. Recent NHS England data reported that 

between 2015/16 and 2019/20 all five psychoactive medication groups assessed were 

prescribed more commonly in deprived communities [458]. The relationship between 

social deprivation and psychiatric diagnoses is complex [218,459] and varies 

considerably by psychiatric diagnosis [460,461]. Broader aspects of community health 

are important as well, with local crime rates being associated with higher rates of 

antidepressant and antipsychotic drug prescribing based on a Scottish longitudinal 

data-linkage study [462]. There are several caveats to the work, such as the fact that 

the outcome measure was derived from the use of local services with access and 

funding differing between areas studied alongside differences in prescriber behaviour.  

Extending the work around disease clustering discussed in Chapter 3, there has 

been research reporting multimorbidity-polypharmacy patterns (respiratory, mental 

health, cardiometabolic, endocrinological, osteometabolic, and mechanical pain) [463] 

which may be pertinent given physical-mental health morbidity is associated with 

particularly poor outcomes [448-450]. The author's work on regional prescribing [16] 

provided an original contribution to the literature by reporting that older patients are 

being prescribed psychoactive medications more often than previously thought and 

that the impact of this change is not proportionately felt across the socioeconomic 

gradient. Subsequent work has extended the broader challenges associated with 

understanding and addressing the challenges of multimorbidity, given its complexity 

and interacting components [40]. Overall, alongside broad policy change to reduce 

healthcare inequalities, patient centred GP consultations using frameworks such as the 

Ariadne principles that focus upon patient goals and preferences remains fundamental 

to support patients on an individual basis. Macro and micro level changes will be 

required throughout the healthcare system to improve care for patients with 

multimorbidity.  
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6.6 Readmission & Multimorbidity  

Work reported in Paper 6 regarding causes and correlates associated with 

hospital readmission rates after in-patient rehabilitation has two core clinical 

implications [17]. Firstly, readmission rates remain significant even after a period of in-

patient rehabilitation, with the mitigation of readmission rates remaining challenging 

[17]. Risk stratification tools to identify patients at the highest risk of readmission 

continues to be limited, and work in this area remains a priority. Such work will 

support efforts to deliver targeted interventions, likely integrated health and social 

care responses, to the right people and make use of limited resources. Secondly, 

readmission to hospital is often associated with a reason unrelated to the first 

admission [17]. This highlights the interplay between multimorbidity and frailty states, 

alongside interactions between prescribed medications, and different underlying 

health conditions. Thus, interventions will require to be multi-factorial in nature rather 

than disease or symptom focused alone.  

Alongside the importance of hospital readmission to individual patients, 

readmission to hospital after a period of acute illness remains an important marker of 

judging success within health systems [464]. As such, interventions to reduce 

readmissions have been a significant focus of health policymakers. For example, in the 

US the Hospital Readmissions Reduction Program was introduced in 2010 to reduce 

preventable hospital readmissions by imposing financial penalties upon hospitals with 

higher than expected 30-day readmission rates initially focusing on pneumonia, heart 

failure and acute myocardial infarction [465]. Recent data have reported significant 

reductions in readmission rates [466,467] and that the programme has been 

associated with reduced costs, and improved patient experience [468]. Specialities 

such as cardiology and orthopaedics have reported other more nuanced findings in 

relation to index conditions of their interest [469,470]. The US health care system is 

clearly very different from Scotland or the UK. However, the extent to which similar 

approaches may be generalised to this side of the Atlantic raise policy questions.  

My own work reporting that hospital readmission for older patients after a 

period of rehabilitation is more commonly related to conditions unrelated to the 
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reason for the initial admission is pertinent in this context [17]. Patients with 

multimorbidity are more likely to be readmitted to hospital [51], which may reflect an 

increased risk of decompensation in different body systems, increased risk of drug 

interactions due to polypharmacy, and other related syndromes such as frailty. The 

complexity of this means that single disease-focused interventions or programmes 

may not prove overly successful in readmission reduction, a similar theme when 

compared to guideline-based care delivery [12,13]. The originality of examining 

readmission following in-patient rehabilitation in the UK was important as it provided 

evidence that readmission rates are high even when a patient has undergone a 

focused rehabilitation programme. The research extended US data reporting simply 

mitigating debility does not reduce readmission rates or indeed lead to long-term 

sustained improvements in function [470]. A lack of a control group when looking at 

readmissions was an important limitation, although the importance of a control group 

increases when developing and testing interventions to reduce readmissions. A 2022 

Cochrane review looking at discharge planning (33 included studies), reported a small 

reduction in initial hospital length of stay and hospital readmission risk with a 

structured discharge plan [464]. However, the vast majority of studies within this 

systematic review focused on discharge from acute hospitals to the community rather 

than in-patient rehabilitation ward settings, which was the setting of my published 

work [17].  

There are broader challenges associated with using readmission rates as a 

metric of quality in healthcare systems [471], with many hospital readmissions being 

deemed unavoidable [471], no globally agreed method to adjust for confounders [472] 

and globally high readmission rates [473]. Furthermore, a simple metric may overlook 

more complex healthcare or social factors [473]. For example, Norwegian research 

looking at readmission for older patients (≥75 years old) with multimorbidity reported 

surprising results that lower age and higher cognitive function were associated with 

higher readmission [474]. The authors were concerned that these results may reflect 

ageism within the healthcare system, leading to reduced access to hospitals for older 

cognitively impaired patients who may benefit from admission [474]. It may be that 

focusing on discharge planning which actively considers important syndromes of 
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frailty, polypharmacy and multimorbidity [475] alongside investment in primary care 

[258] may be more effective in enhancing patient transitions from secondary to 

primary care systems. Such transitions are particularly important for patients with 

multimorbidity and may be one way that integrated health and social care may be able 

to target to improve outcomes for certain patient groups. Patient centred discharge 

planning, such as through the identification of patient treatment goals, may support 

early identification of ceilings of care, whether hospitalisation is wished in future and 

patient priorities in relation to their treatments.  

Future work is required to further interrogate the relationship between 

readmission and multimorbidity. This may arise through disease cluster-based analyses 

to see whether there are particular aspects of multimorbidity associated with 

readmission (polypharmacy; social deprivation; mental-physical health multimorbidity) 

in order to shape multi-dimensional interventions. Qualitative work looking at PCC and 

identification of treatment goals after in-patient rehabilitation and how this may 

influence readmission in mixed-methods work would also provide useful insights.    

6.7 Limitations of Papers forming this PhD by Published Works 

In general, the methods used in the studies which form this PhD by Published 

Works are widely accepted and robust. The specific strengths and limitations of each 

paper have been outlined in the publications themselves [12-17] and in Chapter 2. 

However, there are general limitations to the publications when considered as a body 

of work which should be considered. This is key to considering future research. 

Firstly, in relation to the complex group of patients with multimorbidity who 

formed the focus of this PhD, there are some challenges in relation to generalising 

findings from my research. Indeed, when defined by a simple disease count patients 

with multimorbidity are extremely diverse and as such will have varying clinical and 

healthcare needs. Therefore, attempting to extrapolate results from my studies can be 

challenging. This is mitigated slightly by the variety of different methodologies used, 

and some work has focused on certain patient groups such as patients recently 

admitted to geriatric rehabilitation [17] and residing in nursing homes [14]. Indeed, 

some of the conclusions of these studies are more focused on sub-groups of patients 
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with multimorbidity. Further work is required to develop more generalisable results, 

possibly through analyses of certain clusters of conditions or sub-groups of patients 

with multimorbidity. Linked health and social care datasets may provide an avenue to 

interrogate further relationships and assist in the stratification of patient groups [476], 

which was something I was unable to achieve in the presented work.  

Secondly, the studies that have been published primarily describe and 

investigate some of the challenges associated with multimorbidity and helped inform 

the current understanding of the issues. None of the research studies involved 

developing and testing interventions for multimorbidity. The only exception to this was 

work on readmission [17], where we attempted to use data to form a set of predictors 

to help discriminate between those who were or were not readmitted for both the 30-

day and 180-readmission cohorts. However, the discriminatory ability of identified 

readmission risk factors to predict readmission was modest and unlikely to be useful 

clinically, despite including a measure of functional ability (Barthel score). As the thesis 

eludes to, the development of multi-faceted interventions and indeed therapeutic 

approaches for multimorbidity, and their associated performance clinically has become 

an increasing area of focus for researchers. More broadly, research to improve the 

utility of the current clinical guidelines [212] and identify groups of patients most likely 

to gain from such interventions [203,209-211,449] are areas which have significantly 

expanded since my initial publications.  

Thirdly, none of the research and associated six publications which form the 

basis of this thesis specifically explore and interrogate the health policy changes. This 

has become an increasing area of focus in relation to the mitigation of the negative 

sequelae associated with multimorbidity. Indeed, the major structural healthcare 

change within Scotland through the Public Bodies (Joint Working) (Scotland) Act 2014 

was only fully implemented by 2016 [477], and many countries have incorporated 

multimorbidity into their healthcare strategies and strengthened efforts to develop 

health and social care integration [478]. The role of health and social care integration, 

and wider structural change upon important health outcomes relating to 

multimorbidity is ripe for future studies. 
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Finally, PPIE is key to all health service research, and this was lacking in the 

work that forms the basis of the PhD. There are a variety of reasons for this, including 

using pre-existing datasets and limitations of time, but certainly as discussed in 

Chapter 2.2 in future research, I will develop targeted PPIE to enhance the relevance 

and impact of clinical programmes of work.  

Indeed, since the publication of my initial work the research culture and 

context has driven PPIE into centre stage. Figure 4 demonstrates how I may have 

approached designing, performing, and disseminating the clinical research reported in 

Paper 3 [14] in the current PPIE climate. This process would use aspects of the MRC 

framework [147], European work on PPIE [European Patients’ Academy on Therapeutic 

Innovation] [479,480] and publications reporting a greater ability to engage nursing 

home residents in clinical research [149,150]. Greater PPIE and stakeholder 

engagement may develop research that improves understanding of the perspectives of 

patients with multimorbidity and healthcare professionals managing these patients, 

which has not been explored in the research which forms the basis of this thesis. 
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6.8 Future Research Directions 

In many regards, the field of multimorbidity, of which my work forms a part, is 

still in its early stages, with the recent development of a standardised approach to 

defining multimorbidity [51,481]. This has implications for my work both as a clinician 

and as a researcher moving forward. The Academy of Medical Sciences report on 

multimorbidity [51] has identified six research area priorities, with associated increases 

for research funding. Within the last six years there have been several RCTs testing 

interventions for patients with multimorbidity in areas of care coordination, support 

for self-management [87,482-484], and medicines management [485]. However, 

systematic reviews to date have not been able to report strongly evidenced 

intervention recommendations for clinical practice [191,206,398,399]. In this context 

there are several areas where further research is required.  

Firstly, current approaches in measuring and clustering multimorbidity are 

helping to inform researchers, but further work is required to make this clinical useful.  

Research aims to answer important pending questions such as:  

(i) How does the treatment of single diseases impact morbidity and mortality for 

patients with certain clusters of multimorbidity? 

(ii) How do different diseases interact with each other to impact clinically relevant 

outcomes? 

(iii) How does guideline adherence impact survival for patients with different 

clusters of diseases? 

Identification of common clusters is a crucial starting point, and this process is 

well underway [203,209-211,454].   

Secondly, further research is needed in relation to mental-physical health 

multimorbidity. This includes whether primary care interventions targeting 

multimorbidity, particularly for patients in the most socioeconomically deprived areas, 

can improve quality of life, reduce hospital use and help address widening health 
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inequalities. Furthermore, developing an understanding of the interplay between 

mental and physical health multimorbidity is another crucial area, with the hope that 

this will enable interventions to be developed and tested in clinical trials.  

Thirdly, integrated care requires investment and collaboration to agree on a 

measurement of health and social care integration, alongside improving data 

collection within social and community services. This will enable the standardisation of 

comparisons between regions and areas, alongside improving the ability of datasets to 

answer important research and policy questions. Further research will ideally enable 

clarity of whether integration works, and in what form. 

Fourthly, further research on shared decision making and personalised 

strategies to care for patients with multimorbidity is important. These interventions 

may provide individual GPs an opportunity to influence patient outcomes at an 

individual consultation level. Furthermore, research outlining how shared decision 

making influences patient experience, clinically relevant outcomes and healthcare 

costs is required. If this research demonstrates effectiveness then the practice will 

need to be integrated into clinical care. The Ariadne principles, which by definition 

encourage shared decision making, may be a good fit for clinical consultations for 

patients with multimorbidity and the basis of further research. It may be useful to 

explore the perspectives of healthcare professionals and patients on the framework. 

 

Finally, there is a need to provide and communicate practical advice for 

clinicians in relation to managing patients with multimorbidity. There is evidence that 

relational continuity [486] and interventions targeting PCC [97,193] may be helpful but 

clear guidance, possibly in the manner of clinical case vignettes or worked examples 

are lacking at an operational level.  

 

6.9 Learning through Research 

Over the course of several years, I have been working within the field of 

multimorbidity, developing my understanding of different research methodologies to 
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answer relevant research questions. This process has been associated with extensive 

learning and development on a personal and professional level.  

Firstly, I have developed a wide array of research skills throughout the period of 

clinical research the result of which can be seen within the papers themselves and 

narrative thesis. I have been able to handle increasingly complex datasets over time 

and have developed my knowledge of commonly used statistical methods. I have 

continued to be actively involved in clinical research publishing several papers since 

the commencement of this PhD by Published Works [94, 122, 123, 352]. Recently I 

completed the Scottish Improvement Leader Programme, transferring my knowledge 

and understanding of research concepts into quality improvement work-streams.  

 

Secondly, the transferability of my research and clinical understanding of issues 

surrounding multimorbidity has influenced my own practice, local policies and 

guidelines, alongside teaching and training. Table 6 summarises the clinical 

implications of my published work, in relation to clinical practice, policy and medical 

education. 
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Table 6: Clinical Implications of Published Work on Personal Practice  

 Reference for the Paper Clinical Implications 
 

Paper 1 Hughes LD. Utilizing Clinical Practice 
Guidelines in Multimorbid Older 
Patients – A Challenging Clinical 
Dilemma. Journal American 
Academy of Geriatrics 2012. 
60:2180-1 [12] 

Medical Education 
* This paper forms the basis of regular teaching I deliver to undergraduate MBChB students, trainee nurse 
practitioners, and Foundation Year doctors.  

Paper 2 Hughes LD, McMurdo MET, Guthrie 
B. Guidelines for people not for 
diseases: the challenges of applying 
UK clinical guidelines to older 
people with multiple co-morbidities. 
Age Ageing 2013; 42:62-69 [13] 
 

Clinical Practice 
* Tayview Medical Practice has been developing a ‘complex care clinic’ where longer appointments are 
made available for patients with multiple long-term health conditions and frequent practice attendance. 
This will be the basis for a formal service development review and patient outcomes monitoring in 
summer 2024.  
 
Policy 
* There are discussions around a GP Cluster Complexity Clinic, potentially involving secondary care 
clinicians for focused virtual discussions with GPs about complex patients. My work has supported this 
process by identifying the challenges of guideline-based case for generalists.   
 
Medical Education 
* This paper forms the basis of regular teaching I deliver to undergraduate MBChB students, trainee nurse 
practitioners, and Foundation Years Doctors. 

Paper 3 Hughes LD, Hanslip J & Witham MD. 
Centrally Active Prescribing for 
Nursing Home Residents-how are 
we doing? European Geriatric 
Medicine 2012 3 (5) p. 304–307 [14] 

Clinical Practice 
* This research was used as a driver for implementing a nursing home prescribing programme in my 
previous practice (where I worked as nursing home clinical lead) with support from pharmacy team. 
Identification of under-treatment of pain was targeted alongside other prescribing indicators. 
 
Medical Education 
* This paper has led to a role where I deliver annual regional teaching for GPs in Angus on nursing home 
prescribing and pain assessment for patients with advanced dementia. 
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Table 6 (continued): Clinical Implications of Published Work on Personal Practice 

 Reference for the Paper Clinical Implications 

Paper 4 Hughes LD, Raitt N, Riaz MA, Baldwin 
SJ, Erskine K, Graham G. Primary 
Care Hypnotic and Anxiolytic 
Prescription – Reviewing Prescribing 
Practice Over Eight Years. Journal of 
Family Medicine and Primary Care. 
2016 5(3): p.652-657 [15] 

Policy 
* This work has provided the background and justification to GP Cluster locality work within my previous 
practice in Arbroath. This work-stream justified and developed a pilot programme to improve mental 
health access to social prescribers, psychology / counselling services and mental health nurse provision 
within a small number of practices.  
 
Medical Education 
* The paper forms the basis of educational sessions delivered to junior doctors around quality 
improvement and potential for unexpected change in the context of incentivising certain outcomes.  

Paper 5 Hughes LD, Cochrane L, McMurdo 
MET & Guthrie B. Psychoactive 
Prescribing for Older People – What 
difference does 15 years make? 
International Journal of Geriatric 
Psychiatry. 2016;31(1):49-57 [16] 

Policy 
* This work has provided the background and justification to GP Cluster locality work within my previous 
practice in Arbroath. This work-stream justified and developed a pilot programme to improve mental 
health access to social prescribers, psychology / counselling services and mental health nurse provision 
within a small number of practices.  

Paper 6 Hughes LD & Witham MD. Causes 
and correlates of 30 day and 180-
day readmission following discharge 
from a Medicine for the Elderly 
Rehabilitation unit. BMC Geriatrics 
2018. 18:197 [17] 

Clinical Practice 
* Has supported development of a ’30-day hospital readmission virtual clinic’ within my previous practice 
in Arbroath and current practice at Tayview. This GP-led review identifies whether there are any 
particular areas where targeted input may support patients after discharge. 
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Within my current practice and the broader multi-disciplinary team, we have 

been developing a ‘complex care clinic’ where more time is made available for patients 

with multimorbidity with multiple (3 or more) recent attendances (within 3 months) to 

the practice or hospital. The practice is also actively reviewing patients readmitted 

within 30 days and 180 days in a proactive manner, which includes practice pharmacist 

time for polypharmacy reviews and deprescribing. Work published in the form of 

Paper 1 [12] and Paper 2 [13] are commonly used to stimulate discussions for 

undergraduate students on placement at our practice about the challenges associated 

with the management of long-term conditions on patients with multimorbidity. 

Extending this, I frequently deliver teaching on multimorbidity and frailty to junior 

doctors and trainee advanced nurse practitioners within daytime and out of hours 

general practice. The aim of such teaching is to increase awareness of the challenges 

but being positive about potential approaches which can support patients receive 

appropriate PCC and treatment. Expanding this into GP cluster, regional, and national 

change will require a continued variety of approaches (integrating research, teaching 

and engagement programmes) to promote and influence policy and clinical change. 

  

Local policy work to improve anxiolytic and hypnotic drug prescribing in Angus 

(a rural area in the north-east of Scotland) used work published in Paper 4 [15] and 

Paper 5 [16] to adjust the overall approaches towards prescribing of these medications 

and increased awareness towards potential overuse of these medications. This 

included a broader range of resources and to support GPs make better prescribing 

choices through investment in community mental health nurses and social prescribers 

alongside a small number of rapid access psychology / counselling services (albeit on 

pilot basis). Clearly, I cannot fully attribute this change my work, but the process of 

placing research into context, and influencing policy was really exciting and is certainly 

something I wish to continue moving forwards. Scaling up this process to larger 

programmes of work will require further supported development. 

 

 The process of completing the PhD by Published Works has provided an 

opportunity to reflect on my previous work, and place it in a current context. Over my 
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period of registration, focused consideration of research methodologies has been 

helpful in developing me as a researcher and planning my next steps towards academic 

development. I have become increasingly interested in qualitative methods, as I feel 

this would be a useful approach for exploring GP and patient experience of 

multimorbidity. Furthermore, as outlined in the section above (6.9), supporting shared 

decision making and exploring its impact for patients with multimorbidity is another 

area of clinical interest. The lens of the Ariadne principles may be a good place to 

develop research questions as this develops.  

 

With hindsight if my research journey was commencing again, there are several 

areas I would consider: 

Firstly, PPIE in clinical research was not actively considered throughout the 

programme of work which forms the basis of this thesis. There were a variety of 

reasons for this (e.g. focus upon ethical approval and logistics), but PPIE has 

undoubtedly developed into a crucial aspect of clinical research over the course of my 

studies. PPIE within nursing home research published in Paper 3 [14] may have 

influenced aspects of the data collection or different research focus secondary to 

expertise based on experience. It is clearly important given the imperative of 

inclusiveness and the potential to better understand both effective study design and 

findings. PPIE is clearly of importance to work moving forward.  

Secondly, greater collaboration and networking would be beneficial as research 

is a team and collegiate endeavour, and all six publications [12-17] are testament to 

this, but at times I found research isolating especially as other non-research 

commitments increased. Upon reflection, developing more relationships with junior 

researchers and medical student research groups may have supported this process. 

Certainly, I feel that I have addressed this now and have working relationships with 

researchers at different stages and levels of seniority. It would also enable me to 

develop my own and others research capacity in this important area of investigation. 

Those networks would also strengthen the research through drawing on diverse 

methodological and research expertise.  
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Thirdly, throughout my undergraduate MBChB I regularly took on additional 

audit work, projects, and research programmes which led to a significant workload. It 

was a discussion with Professor Miles Witham who advised considering more focused 

endeavour on higher yield projects, as the volume of work I was doing was simply not 

sustainable. For example, completing several clinical audits in one locality may have 

been at the expense of spending time developing skills in systematic reviews. It was his 

conversation about all my work being robust and of high-quality, but perhaps not of 

high-value that actually drove some of my interest in value in healthcare alongside 

personal reflection. These are ongoing reflections as to how to prioritise work, 

ascertain best value projects and enable goals to be achieved effectively alongside 

considering opportunity costs. 

Finally, there are some specific areas within a couple of studies which with 

hindsight I would have enhanced.  I could have made more of an opportunity in both 

single-centre studies [14,15] to have expanded the datasets to include more nursing 

homes and GP practices which may have increased the external validity of the work. 

Similarly, I had an opportunity to revisit the nursing home for further data collection 1 

year after the initial work but I was unable to deliver this to other work commitments 

at that time. A larger research team may have been able to have provide support for 

more longitudinal data collection.  

 

6.10 Chapter Conclusion 

Given that five years have elapsed since the publication of the most recent 

work which forms the body of the thesis, there have clearly been developments in the 

literature in the areas surrounding multimorbidity. There are several examples 

outlined within the chapter. Firstly, shared decision making and interventions to 

support prescribing and mitigate the challenges of polypharmacy are starting to enter 

the clinic although the process is at an early stage. Secondly, there is increasing 

evidence regarding the limitations of P4P programmes, alongside how their design 

implementation can maximise their benefits.  Thirdly, the aim of PCC has continued to 
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be a core focus of health policy, especially as a way to support the management of 

patients with multimorbidity.  

There remain significant gaps in the literature, such as around how the 

identification of common multimorbidity clusters can be used to influence clinical care 

decisions and commissioning or how integrated care can improve healthcare outcomes 

for patients with multimorbidity. The case for preventative healthcare and social 

investment to reduce the impact of multimorbidity on communities, particularly those 

with higher rates of deprivation, remains strong but evidence for specific interventions 

continues to be limited. The Ariadne principles, which has shared decision making at its 

centre, remains a framework for patients with multimorbidity which would benefit 

from further research around how it can be operationalised.  

There is no doubt that wide system changes are needed to improve healthcare 

outcomes for patients with multimorbidity, but change is also needed at the individual 

consultation level in order to realise these improvements. 
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7. Thesis Conclusions 

This thesis has brought together research reported in six papers published 

between 2012 and 2018 that explore important themes in relation to multimorbidity 

with an associated narrative. The connecting narrative has provided an opportunity to 

reflect on the body of work and discuss the challenges of the management of people 

with multimorbidity.  

 

Many health services, models of care and clinical practice guidelines are not 

designed for patients with multimorbidity. Reorientation of the health system towards 

patient centred frameworks, such as the Ariadne principles [11], may be an approach 

to support this. The thesis has considered how my published work relates to the 

Ariadne principles and has discussed important themes closely associated with 

multimorbidity including deprescribing, treatment burden and PCC. 

 

The studies reported in six publications which form the basis of this connecting 

narrative, provide evidence that I have published original and significant work 

contributing to the broader literature in relation to multimorbidity. These papers have 

been well cited (see Table 3), with the study presented in Paper 2 particularly well 

cited [13]. Furthermore, they have provided the basis for local and regional 

programmes to address some of the isolated difficulties such as prescribing practice, 

polypharmacy and readmission rates alongside medical education teaching 

programmes. Whilst the research associated with these papers have been the result of 

independent endeavour from the original ideas and design of the research to first 

author publication, I have been supported throughout this time by academics who 

have been inspirational and invaluable from both an academic and clinical perspective. 

Developing these research connections is a crucial part of my broader academic 

journey. 

 

Multimorbidity provides both clinical and research challenges, with no panacea or 

unifying intervention to improve clinical outcomes for patients with multimorbidity. 
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The future will likely involve nuance, pragmatism and strong primary care systems to 

coordinate and deliver care to an ageing society. 

 

There are several areas of future work within multimorbidity which are important.  

This includes understanding the clinical characteristics through disease clustering and 

developing and evaluating new models of care for different groups of people with 

multimorbidity. Integrated care continues to be an area with promise, but challenges 

remain across the UK and within Scotland it will be particularly closely watched with 

upcoming change in policies. It will be important from a clinical and research 

perspective to assess how the implementation of the National Care Service and next 

stage of the GP contract impact and influence the care and services provided by the 

health service for people with multimorbidity. 

 

From my own perspective, I will be starting work through the University of St 

Andrews, looking at the GP cluster model of care with areas such as care continuity, 

how progress towards care integration is viewed by GPs, what GPs see as the ideal 

approach for multimorbidity care and what outcomes should be targeted. Qualitative 

work around shared decision making and PCC is an area I wish to research, using the 

Ariadne principles as a basis for future work. 

 

Our ageing population ensures that delivering high-quality sustainable 

healthcare for patients with multimorbidity will remain a primary concern and area of 

research importance for many years to come. This will require significant time, 

expertise and investment from clinicians, academics, policymakers and politicians 

alike. On an individual level, this is an area that I relish the opportunity to continue 

working within.
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Appendix C: Experience and Career Aspirations 

 

I have undertaken a research orientated path during and following medical school. I 

completed my undergraduate MBChB with distinction at the University of Dundee and 

undertook an intercalated BSc in Care of Older People at Napier University (Distinction 

and University Medal). I started my research journey early in undergraduate training, 

and I attended several research conferences in the first 2 years of my degree and 

developed some basic understanding of research and was inspired by several leading 

academics from Tayside and Lothian.  

 

I subsequently started completing components of the Good Clinical Practice programme 

at the Tayside Medical Science Centre, which provided extremely useful foundations in 

research principles and ethical considerations. Following this, I was awarded summer 

scholarships in consecutive years in 2011 (Population Science Clinical Summer 

Scholarship) and 2012 (Carnegie Vacation Undergraduate Scholarship & Muir Russell 

Studentship) which enabled funded time working with academics in primary care and 

geriatric medicine. These programmes were complemented by formal research training 

in quantitative research and medical statistics which I have subsequently been able to 

develop and hone over time. There was ad-hoc training on other methodologies such as 

case reports, and narrative reviews delivered by academics during these programmes as 

well. Both funded scholarships led to peer-reviewed academic publications.  

 

During this time, I was also developing research presentation skills, with oral 

presentations at the Peninsula Trauma and Emergency Care Conference (2011) and the 

17th International Network for Psychiatric Nursing Research (2011), alongside poster 

presentations at the British Geriatrics Society (2011) and the Academic Training in 

Research in Undergraduate Medicine (2011). During my undergraduate training, I was 

awarded various prizes including the Royal Society of Medicine John Fry Prize in 2012 

for clinical research performed in a Dundee nursing home as an undergraduate student2.  

 

2 Hughes, LD & Adams L. Maximising sensory awareness for patients with dementia. British Journal of 
Mental Health Nursing. 2012. 1(4):239-245. 
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I strongly believe that research requires rigorous peer review and publication so that the 

academic community can read, assess and consider implementation of new findings, 

and was aware of this early on in my training. I took an opportunity to develop editorial 

skills and experience by becoming the inaugural Editor of the Scottish Universities 

Medical Journal in 2011-12 and continued as an associate editor for 2 years. This was a 

steep-learning curve, as I developed a peer-review process, contributed material 

regularly, developed a website and formatting system to develop the journal. This, 

alongside my own personal research experience and training, improved my 

understanding of editorial processes and the journey of publication from developing a 

research question to peer-reviewed publication. As a postgraduate, I regularly review 

manuscripts for multiple journals which has been an invaluable way to develop critical 

appraisal skills for different methodologies alongside broadening my research interests. 

Currently, I am an Associate Editor for the journal BMC Family Practice (and Joint-Editor 

for Multimorbidity Special Issue) and continue to utilise training resources provided by 

Springer (in particular around critical appraisal).  

 

I completed my postgraduate training in general practice in Fife obtaining MRCGP in 

April 2020, becoming increasing involved in clinical audit and quality improvement 

programmes. I have furthered my interests in medicine for the elderly and healthcare 

management obtaining a post graduate clinical diploma in geriatric medicine (2017) and 

a postgraduate diploma in advanced primary care management (2020).  The latter 

programme was extremely useful as I improved my understanding of relational 

approaches to change and innovation and adapted my critical appraisal skills to assess 

different options for development of primary care systems. As part of the programme, I 

completed projects looking at areas I had previously not investigated, such as leadership 

and management domains and considered commissioning in relation to service re-

design. This was complemented further last year 2021 I completed the Edward Jenner 

programme run by the NHS Leadership Academy. 

 

During my time as a registered PhD by Published Works student at Napier, I have 

completed several of the post-graduate teaching programmes about PhD viva process, 

placing research in context and using library resources fully. I have also thoroughly 
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utilised the book by Susan Smith, PhD by Published Work: A Practical Guide for Success, 

as the way of writing the PhD is somewhat different from my previous endeavours. I had 

1-day a week funded by National Education Scotland for 1-year, where I worked as a NES 

Academic GP Fellow at the University of St Andrews. As part of this I attended weekly 

meetings organised by the Population Science Division, which delivered training in 

several research methodologies alongside broader discussions about epidemiology and 

policy analyses.  

 

My career aspiration is to become a senior clinical leader in primary care and contribute 

to improving the quality and impact of primary care provision for the community 

especially the elderly and vulnerable in society. I feel that my academic experience to 

date, and this PhD process has been invaluable in driving this aspiration towards reality. 

I aim to successfully apply for an NRS Career Research Fellowship at the end of the year 

to drive forwards further research around multimorbidity.  
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Appendix D: Research Training & Research Dissemination  

 

Over the course of my registration as a PhD by Published Works candidate at Edinburgh 

Napier University, I have continued to train in research methods and have disseminated 

core messages from my PhD by Published Works. 

 

Firstly, I have had several supervisory sessions with Iain Atherton (Director of Studies) 

discussing research methods and in particular the merits of certain methodologies in 

answering research questions. In relation to my PhD, we considered the strengths and 

limitations of the methods used, alongside what approaches may be more appropriate 

for future research questions of interest. This provided the basis for revisions to my 

thesis, with more discussion around research methodologies and ethical considerations 

(see Chapter 2). Exploratory discussions, and signposting to textbooks providing 

introductory analysis and background qualitative research has been really helpful as I 

shape my future research agenda. These supervisory meetings have built upon online 

training completed as an Editorial Board member for BMC Primary Care, Focus on Peer 

Review Online Masterclass. This programme reinforced points we considered in 

supervisory meetings around the appropriateness of certain research methods in 

relation to heterogeneous research topics, and the challenges of single-centre studies 

and case studies. 

 

Secondly, I have completed the National Education Scotland, Scottish Improvement 

Leader (ScIL) Programme alongside other roles which have been placing my PhD findings 

into a real-work context. The ScIL Programme is a quality improvement course which 

has supported me in my role as a Clinical Lead for the Perth City Hospital @ Home 

service. Over the 9-month programme, I have been supported and been provided with 

useful training around the design, development and delivery of a quality improvement 

project. I have implemented the pilot project phase and evaluated the Perth City 

Hospital @ Home programme, with multimorbidity and themes from my PhD being a 

key part of this programme and indeed engagement work. The ScIL programme has 

provided an excellent foundation for practical clinical and managerial leadership and 

training within quality improvement methodology. Reflecting upon the similarities and 
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differences between quality improvement and research methodologies have been 

beneficial as both will play an important aspect of my career development.  

 

The ScIL programme complemented my active interest in the broader aspects of primary 

care delivery. Indeed, I am a member of the Fife Local Medicine Committee and this 

experience has been invaluable. I have seen the design and implementation of policies 

during the current pandemic and now have a deeper understanding of the structure and 

delivery of primary care services in a regional context. Themes identified within the 

thesis, particular around health inequality, patient centred care and de-prescribing have 

been really important as part of broader NHS Fife work-streams within the Fife Health 

& Social Care Partnership. On a national level, I serve on the British Geriatrics Society GP 

Working Group, with frailty and multimorbidity being a fundamental aspect of health 

policy discussions.  

 

Thirdly, I have made efforts to disseminate aspects of my clinical research findings and 

PhD by Published Works narrative findings. This has included presenting conclusions 

from my guideline work to GP practice colleagues, alongside exploring how targeted 

adjustment of our chronic disease management annual reviews can address some of 

these challenges. This is the basis of practice quality improvement work and will be fed 

to the GP cluster quality improvement forum. I have presented overall summary of the 

PhD by Published Works to the University of St Andrews School of Medicine department 

and received some very helpful feedback regarding the development of further work. 

Indeed, I have been involved in some recent academic submissions around 

multimorbidity clustering.  

 

Overall, I have developed a wide array of research skills during the near decade where I 

have been involved in clinical research the result of which can be seen within the papers 

themselves and narrative thesis. The process of completing the PhD by Published Works 

has provided an opportunity to reflect on my previous work and place it in a current 

context alongside considering the changes which have arisen over the period of time the 

work was published. Over my period of registration, this process alongside focused 
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consideration of research methodologies have been helpful in developing me as a 

researcher and planning my next steps towards academic development.  

 

I aim to successfully apply for an NRS Career Research Fellowship at the end of the year 

to drive forwards further research around multimorbidity. Research ideas include 

exploring the perceived challenges by GPs of managing patients with multimorbidity and 

performing de-prescribing within 10-minute consultation, out of hours interactions for 

patients with complex multimorbidity by analysing free-text consultations notes and 

using patient vignette to explore GP (de)-prescribing decisions and referral decisions for 

patients with multimorbidity.  
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Appendix E: Curriculum Vitae  

Name   Lloyd D Hughes    

Date of Birth  14th August 1989 

Job Title        General Practitioner       

GMC Number:  7451823 

Email   Lloyd.Hughes@nhs.scot   

 

Personal Profile 

I am a primary care physician who is committed to a career that encompasses research 

focused upon improving the delivery of high-quality care to all but especially the elderly 

in society. My current goals are to complete a PhD by Published Works and undergo 

further research training in qualitative research methodology, with the aim of moving 

into medical leadership and management.  

 

Current Employment  

1) General Practitioner (Partner): Tayview Medical Practice, NHS Fife [April 2022- 

Present] 

2) Clinical Lead for Primary Care & Preventative Healthcare in Forensic & 

Rehabilitation Psychiatry: Stratheden Psychiatric Hospital, NHS Fife [February 2024 – 

Present] 

3) Communication Skills Clinical Tutor & Honorary Clinical Lecturer: University of 

Dundee (May 2020 – Present) 

4) Honorary Clinical Lecturer: University of St Andrews (August 2022 – Present) 

 

Professional Membership 

• Membership of Royal College of General Practitioners, UK - 2020  
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Previous Posts (most recent first) 

- GP with Special Interest in Geriatric Medicine & Clinical Lead for Perth City Hospital @ 

Home, NHS Tayside [April 2022 – May 2023] 

- Salaried General Practitioner: Primary Care Emergency Service, NHS Tayside [May 2020 

– February 2023] 

- National Education Scotland Academic GP Fellow, University of St Andrews (August 

2021 – July 2022) 

- Salaried GP, East Practice Arbroath, NHS Tayside (May 2020 - December 2021) 

- Locum General Practitioner, multiple sites across NHS Tayside & NHS Fife. (May 2020 

to March 2022) 

- General Practice Specialty Trainee. NHS Fife (Feb 2017 – April 2020) 

- Medical Practitioner, Care of the Elderly. NHS Fife (Feb 2019 – April 2020) 

In my GPST3 year, I worked 4 days in general practice and 1 day as a medical practitioner 

in care of the elderly after arranging this post with geriatric medicine team in the locality. 

This extended my training my 3 months, but provided an excellent exposure to 

psychogeriatrics, Hospital @ Home care, liaison nursing home work, front door frailty 

teams and geriatric day hospital work. 

- Clinical Fellow in Geriatric Medicine & Stroke, NHS Lothian (August 2016 – Feb 2017) 

- Academic Foundation Doctor 1+2, NHS Tayside (Aug 2014 – Aug 2016) 

 

Education & Qualifications 

• Scottish Improvement Leader Programme – National Education Scotland. 2023. 

• Certificate in Commissioning and Purchasing for Public Care – Institute of Public 

Care. 2023. 

• The Edward Jenner programme – NHS Leadership Academy. 2021. 

• Diploma in Advanced Primary Care Management – Healthcare Financial 

Management Association. 2020.  
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• Diploma in Geriatric Medicine – Royal College of Physicians London. 2017.  

• University of Dundee Medical School (2008-2014) MBChB Distinction  

• Edinburgh Napier University (2011/2012) - Intercalated BSc degree BSc Care of 

Older People Distinction and University Medal  

• Diploma in Advanced Primary Care Management – Healthcare Financial 

Management Association. 2020.  

 

Awards and prizes 

• 2019 Royal Society of Medicine General Practice with Primary Healthcare Section 

John Fry Prize - Runner-Up for work entitled, ‘Characterising Nursing Home 

Residents & Reviewing GP In-Hour Unscheduled Visits To Nursing Homes in a 

Scottish GP Practice’.  

• 2015 Royal Society of Medicine Geriatrics & Gerontology Section - Shortlisted for 

the Clinical Governance and Audit Prize and awarded oral presentation.  

• 2013 Ethicon Trophy, University of Dundee - Runner-Up for work entitled ‘Non-

Pharmaceutical management of challenging behaviour in patients with dementia in 

a nursing home setting’.  

• 2012 Royal Society of Medicine General Practice with Primary Healthcare Section 

John Fry Prize - Winner for work entitled: ‘Non-Pharmaceutical management of 

challenging behaviour in patients with dementia in a nursing home setting’. Invited 

oral presentation. 

• 2012 Peninsula Trauma and Emergency Care Conference Undergraduate Essay 

Competition – Winner for essay entitled ‘Recognising the challenges of providing 

quality emergency care to an ageing population’. Invited oral presentation at 

conference. 

• 2012 Substance Misuse Management in General Practice Undergraduate UK Essay 

Prize - Runner-Up for essay entitled ‘How should healthcare students view 

addiction?’ 

• 2011 Academic Training in Research in Undergraduate Medicine (Edinburgh) - 

Awarded the ‘Best Medical Poster’ prize  
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Scholarships & Studentships 

• 2012 Carnegie Vacation Undergraduate Scholarship and the Muir Russell 

Studentship to study cumulative drug prescribing in older patients in NHS Tayside. 

2011 ‘Population Science Clinical Summer Scholarship’ (University of Dundee) - 

Awarded after competitive process. This enabled me to carry out a 6-week 

research project entitled: ‘Guidelines for people not for diseases: the challenges of 

applying UK clinical guidelines to older people with multiple co-morbidities.’  

 

Committee Roles 

• GP Co-Lead for the Community and Primary Care Group (CPCG) within the British 

Geriatrics Society. October 2022 - Present 

• Member of the GP with Special Interest in Geriatric Medicine Group (British 

Geriatrics Society) 2018 – Present 

• Elected Associate in Training Committee Member. RCGP Scotland AiT / First5 

Committee. Dec 2019 – Dec 2020 

• Member of the Fife Local Medicine Committee Ltd. Dec 2019 - Present 

 

Editorships & Journal Reviewer  

• Associate Editor for BMC Primary Care (June 2020 – October 2023) 

 

Selected Peer reviewed Publications  

1. Hughes LD (2024). Commentary on: Are multimorbidity patterns associated with 

fear of falling in community-dwelling older adults? Journal of Frailty, Sarcopenia 

and Falls. Accepted In-Press 

2. Fagbamigbe AF, Agrawal U, Azcoaga-Lorenzo A, MacKerron B, Özyiğit EB, Alexander 

DC, Akbari A, Owen RK, Lyons J, Lyons RA, Denaxas S, Kirk P, Miller AC, Harper G, 

Dezateux C, Brookes A, Richardson S, Nirantharakumar K, Guthrie B, Hughes LD, 

Kadam UT, Khunti K, Abrams KR, McCowan C (2023). Clustering long-term health 

conditions among 67728 people with multimorbidity using electronic health records 

in Scotland. PLoS One. 18(11):e0294666. PMID: 38019832 
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3. Hughes LD (2022). Exploring the Relationship between Falls in Long Term Care and 

Psychoactive Prescribing. J Frailty Aging. 11(4):416-419. PMID: 36346728 

4. Hughes LD (2022). Understanding the processes behind the decisions – GPs and 

complex multimorbidity decision making. BMC Primary Care. 23:162. PMID: 

35761167 

5. Hughes LD (2021). Changes in clinical manifestation of fibromyalgia syndromes after 

Alzheimer’s disease diagnosis. Proc (Bayl Univ Med Cent), 34:4, 523-526. PMID: 

34219947 

6. Hughes LD & Keeble M (2019). Investing in Social Care to Reduce Healthcare 

Utilization: Important Considerations for Policy Makers. Br J Gen Pract. 70(690):4-

5. PMID: 31879287 

7. Hughes LD, Murphy F & Findlay D (2019). Assessment and Treatment of Depression 

for Patients with Dementia. Br J Hosp Med (Lond). 80 (3): 151-156. PMID: 30860908 

8. Hughes LD & Witham MD (2018). Causes and correlates of 30 day and 180-day 

readmission following discharge from a Medicine for the Elderly Rehabilitation unit. 

BMC Geriatrics. 18:197 PMID: 30153802 
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10. Hughes LD & Love G (2018). Incidental Hip Fracture in Out-Patient Clinic – The 

Importance of Patient Centred Assessment. Journal of Primary Health Care 

Medicine. 2018;10(2):176–178. PMID: 30068474 

11. Goodbrand JA, Hughes LD, Cochrane L, Donnan PT, McGilchrist M, Frost H, 

McMurdo ME & Witham MD (2017). Association between bisphosphonate therapy 

and outcomes from rehabilitation in older people. Arch Gerontol Geriatr. 70:195-

200. PMID: 28214400 

12. Hughes LD, Raitt N, Riaz MA, Baldwin SJ, Erskine K, Graham G. Primary Care 

Hypnotic and Anxiolytic Prescription - Reviewing Prescribing Practice Over Eight 

Years (2016). Journal of Family Medicine and Primary Care. 5(3): p.652-657. PMID: 

28217600 

13. Hughes LD, Cochrane L, McMurdo MET & Guthrie B (2016). Psychoactive Prescribing 
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