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Abstract 

Oral health conditions affect a significant proportion of the population, with many 

patients not engaging with dental services or prioritising oral healthcare. There is 

increasing evidence of associations between oral and general health, including a 

bidirectional link between type 2 diabetes and periodontal disease, and a number of 

prescribed medications also have oral health-related adverse effects. Medication-related 

osteonecrosis of the jaw (MRONJ) is an adverse effect of a range of medications used 

to treat osteoporosis and cancer. It has significant implications for patients and is 

challenging to treat, therefore the prioritisation of preventive measures through effective 

interprofessional collaboration is recommended for this patient group. 

This thesis represents the cumulation of 5 individual peer reviewed publications that 

explore the role of the pharmacist in the promotion of oral health and in the prevention of 

MRONJ. 

A grounded theory approach was adopted in this work, with a range of semi-structured 

interviews and focus groups undertaken with a total of 82 healthcare professionals and 

patients. Constant comparative analysis enabled the enrichment of data through an 

iterative process of data collection and analysis, with Ritchie and Spencer’s framework 

analysis facilitating the identification and prioritisation of salient themes. In the final 

paper forming this thesis, a community pharmacy-based oral health intervention was 

developed and piloted on over 1,000 patients in County Durham.  

Each of the studies has produced independent results and they are presented 

individually in this thesis. This is followed by the exploration of the work as a whole 

through the Rainbow Model of Integrated Care. 
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This work has highlighted that MRONJ has significant detrimental implications for quality 

of life, causing a range of significant physical, psychological and social complications. 

However, it has also shown that there is limited knowledge of the condition amongst 

healthcare professionals and patients, and that the recommended preventive care is not 

prioritised in practice. Dental professionals are isolated from other professional groups, 

with my research demonstrating that a lack of integration and collaboration between 

dental and general healthcare services limits the quality of patient care. An increased 

focus on preventive dental care and interprofessional education on oral health could 

help to reduce the risk of MRONJ and to improve both the oral and general health of the 

population. 

This work has identified that pharmacists are able to play a greater role in the provision 

of oral healthcare and in preventing MRONJ. This research has identified that 

pharmacists are able to provide oral health interventions which are acceptable to 

patients and can result in positive intentions to change oral health behaviours. This 

includes engaging with patients who have a poor history of accessing dental services. I 

have added to the existing literature and provided evidence for commissioners and 

policy makers, demonstrating a key role for pharmacists in oral healthcare. 
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Lay summary 

Many people in the UK have poor oral health, this includes problems with the mouth, 

teeth and gums. We also know that poor oral health can negatively affect a person’s 

general health and wellbeing. A number of medications can also cause oral health 

problems. In many cases these can be quite mild, but some medications have very 

serious side effects. An example of this is called osteonecrosis of the jaw; this is a rare 

condition where the jaw bone does not heal after having a tooth taken out, causing a 

part of the jaw bone to die and become painful. Some medications which we use to treat 

certain cancers and bone conditions such as osteoporosis can cause this problem. This 

condition is, however, preventable, as patients should be educated on the importance of 

looking after their teeth when taking these medications and they should be seen by their 

dentist before starting the medication and again regularly whilst taking them. 

However, we know that this preventive advice is not always provided by healthcare 

professionals and many patients do not know about the risk with these medications. In 

this research, a wide range of people (healthcare professionals and patients) have been 

interviewed to explore why this preventive advice is not being followed and how 

healthcare professionals could better work together to prevent this condition. I found that 

this condition has a very big impact on patients, causing pain, anxiety and problems 

such as eating and drinking in public. The patients reported that this causes a much 

bigger impact on their life than what we previously thought, which makes it more 

important than ever to prevent this condition from occurring. I found that most doctors 

and pharmacists did not know enough about this condition, which tells us we need to do 

more education on this topic to improve their knowledge and awareness. I also found 

that dentists and medical/pharmacy teams do not communicate well with each other and 
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that ways of improving team work and communication are needed to better help this 

patient group. 

I also wanted to find out how pharmacists could generally improve the oral health of their 

patients. In this research, a community pharmacy-based oral health service was 

designed and over 1,000 patients were given information and practical demonstrations 

on how to look after their mouth, teeth and gums. This study found that many of these 

patients planned to change how they look after their mouth and teeth after they received 

the intervention and that pharmacies were a good place to receive information on oral 

health. 

The work described above is a collection of 5 separate research papers which I have 

produced and published in academic journals. In this thesis I have presented all 5 of 

these papers and discussed how they together form a joined-up piece of research. 
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Chapter 1: Introduction 

1.1 The links between oral and systemic health 

Oral health conditions are thought to affect a significant proportion of the world’s 

population, approximately 3.9 billion people worldwide and cost the National Health 

Service (NHS) in England £3.4 billion per year (Marcenes et al., 2013, NHS England, 

2014).  Dental treatment in the UK is provided through a combination of both NHS 

and private dental practices. The most recent statistics show that only 50.4% of the 

adult population in England were seen by an NHS dentist in the last 24 months (NHS 

Digital, 2019) and the most recent Adult Dental Health Survey (2009) stated that 

23% of the UK population do not attend a dentist (O’Sullivan et al., 2011).  

Oral health is, however, important for general health and wellbeing, and, for 

example, there is increasing evidence of a bidirectional relationship between 

periodontitis and some systemic conditions, most notably type 2 diabetes (Tonetti 

and Van Dyke, 2013, Chapple and Genco, 2013). Periodontitis affects approximately 

half of all adults in the UK (O’Sullivan et al., 2011); it is a chronic inflammatory 

disease that is caused by a persistent and dysregulated immune-inflammatory 

response to the presence of dysbiotic bacterial biofilm accumulation in the 

subgingival environment. It results in destruction of the supporting tissues 

surrounding the teeth, which is often painless, going unnoticed and untreated until 

reaching a more advanced stage, resulting in tooth mobility and early tooth loss 

(Bissett et al. 2013).  

Poor glycaemic control in patients with type 2 diabetes is associated with elevated 

levels of systemic inflammatory markers, which increases inflammation in the tissues 

which surround the teeth. Patients with poorly controlled diabetes therefore have a 
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three-fold increased risk of developing periodontitis. In turn, the systemic 

inflammation associated with periodontal diseases is thought to also enhance the 

diabetic state and is associated with higher HbA1c levels and diabetes complications 

(Preshaw et al., 2011, Mealey and Oates, 2006, Preshaw and Bissett, 2019).  

The importance of tight control of HbA1c is well established in the management of 

diabetes, with small reductions in HbA1c translating into improved patient outcomes 

for patients with type 2 diabetes; a 1% reduction in HbA1c has been associated with 

a 21% reduction in diabetes-related deaths, 14% reduction in myocardial infarctions 

and a 37% reduction in microvascular complications (Stratton et al., 2000). A 

Cochrane Systematic Review published in 2015 highlighted that randomised 

controlled trials have demonstrated that periodontal therapy is associated with a 3-4 

mmol/mol (0.3-0.4%) reduction in HbA1c levels after 3 months (Simpson et al., 

2015).  This reduction is similar to that expected from the addition of second line 

diabetes medications (Bissett et al., 2013). There is also evidence of an association 

between atherosclerotic cardiovascular disease and poor oral health (Dietrich et al., 

2017). 

Cancer of the ‘mouth’ or oral cavity and ‘throat’ oropharyngeal cancer rank as the 

seventh most common cancers globally, with the highest incidence rates in males 

over the age of 60 years and patients living in deprived areas (International Agency 

for Research on Cancer, 2014, Purkayastha et al., 2016). Oral cancer is frequently 

preceded by a visually detectable pre-malignant condition (leukoplakia), therefore 

potentially making early detection through screening programmes feasible (Yusof et 

al., 2006). However, a recent study in Scotland found that in the majority of 

diagnosed oral cancer cases, patients had made no contact with a dentist in the 2 
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years preceding the diagnosis. This study concluded that the exploration of early 

detection strategies in alternative settings should be explored (Purkayastha et al., 

2018). This potentially presents an opportunity for pharmacists to get involved with 

screening programmes and educational campaigns. 

Many medications have the potential to impact negatively on a patient’s oral health. 

Medication-related osteonecrosis of the jaw (MRONJ) is a rare, yet significant 

complication of anti-resorptive and anti-angiogenic drugs and is discussed further in 

Section 1.2 of this thesis. Other examples of medications impacting on oral health 

include: calcium channel blockers such as nifedipine, ciclosporin and phenytoin 

which are associated with drug-induced gingival overgrowth; inhaled corticosteroids 

with oropharyngeal adverse events, such as oral candidiasis; and medications with 

anticholinergic adverse effects resulting in xerostomia. 

Oral health promotion has traditionally been the preserve of dental health 

professionals, but with the increasing recognition of the link between oral and 

general health, there is an increased importance in other health professionals 

promoting oral health. Wilson and Soni, the former presidents of the British Dental 

Association (BDA) and Royal Pharmaceutical Society (RPS), respectively, recently 

published an opinion piece in the British Dental Journal; emphasising the 

opportunities for pharmacy and dentistry to spearhead a new era of interprofessional 

healthcare (Wilson and Soni, 2016). The role of the pharmacist in the promotion of 

oral health and in the prevention of MRONJ is explored in this commentary and the 

individual papers which form this thesis.  
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 1.2 Medication-related Osteonecrosis of the Jaw (MRONJ) 

MRONJ is a complex phenomenon that has a significant negative impact on patients’ 

quality of life; it is associated with a range of anti-resorptive and anti-angiogenic 

drugs. The official definition provided by the American Association of Oral and 

Maxillofacial Surgeons is as follows (Ruggiero et al., 2014): 

“Exposed bone, or bone that can be probed through an intraoral or extraoral 

fistula, in the maxillofacial region that has persisted for more than eight weeks 

in patients with a history of treatment with anti-resorptive or anti-angiogenic 

drugs, and where there has been no history of radiation therapy to the jaw or 

no obvious metastatic disease to the jaws”.  

The first case reports of osteonecrosis of the jaw date back to the early 2000s and 

linked bisphosphonate therapy to the presentation of the condition; this led to the 

initial definition of bisphosphonate-related osteonecrosis of the jaw (BRONJ) and the 

production of prescribing safety alerts by both the Medicines and Healthcare 

products Regulatory Agency (MHRA, 2009) and European Medicines Agency (EMA, 

2009). The term BRONJ has subsequently been replaced with MRONJ due to the 

emergence of other implicated medications, as listed in (Table 1) below. 
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Table 1.  Drugs with MHRA Safety Updates for MRONJ – as of April 2017 

Drug Name Trade name (s) Indication 

Bisphosphonates 

Alendronic acid BinostoÒ  

FosamaxÒ 

FosavanceÒ 

Osteoporosis 

Sodium risedronate ActonelÒ 
Actonel CombiÒ 

Osteoporosis 
Paget’s Disease 

Zolendronic acid AclastaÒ 
ZometaÒ 

Osteoporosis 
Paget’s Disease 
Cancer 

Ibandronic acid BondronatÒ 
BonvivaÒ 

IasibonÒ 

QuodixorÒ 

Osteoporosis 
Cancer 

Sodium pamidronate ArediaÒ Paget’s Disease 
Bone pain 
Cancer 

Sodium clodronate BonefocÒ 

ClasteonÒ 

LoronÒ 

Bone pain 
Cancer 

RANKL Inhibitors 

Denosumab ProliaÒ  
XgevaÒ 

Osteoporosis 
Cancer 

Anti-angiogenic drugs 

Bevacizumab AvastinÒ Cancer 

Sunitinib SutentÒ Cancer 

Aflibercept ZaltrapÒ Cancer 

Table adapted from SDCEP (SDCEP, 2017) 
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The pathogenesis of MRONJ is still not particularly well understood; it is likely 

multifactorial and thought to be related to the unique nature of the structure, function 

and blood supply of the jaw bones, and the microbiology of oral plaque biofilm 

(Otomo-Corgel, 2012).  Both the mandible and maxilla have a high blood supply, 

which may result in an increased concentration of implicated medicines in the jaw. 

Remodelling also occurs at a much higher rate in alveolar bone (that part of the jaw 

bone which supports the teeth) than elsewhere in the body; this is likely due to the 

forces related to chewing and the presence of teeth, and therefore there is a higher 

uptake of implicated medications in the alveolar bone compared to elsewhere in the 

skeleton (Otomo-Corgel, 2012). Other proposed mechanisms of MRONJ 

development include the inhibition of angiogenesis, inflammation or infection, 

immune dysfunction, soft tissue toxicity and vitamin D deficiency (Ruggiero et al., 

2014). 

Invasive dentoalveolar surgery, such as a tooth extraction, in patients prescribed 

implicated medications is the major risk factor for the development of MRONJ; with a 

tooth extraction identified as a precipitating event in approximately 50-60% of 

patients with MRONJ (Ruggiero et al., 2014). 

The diagnosis of MRONJ is complex and therefore requires specialist input; patients 

with suspected MRONJ lesions should be referred for general dental assessment 

and treatment interventions where necessary (SDCEP, 2017). However healthcare 

professionals should be aware of the key signs and symptoms of MRONJ in at-risk 

patients, these include: exposed necrotic bone in the oral cavity; pain; signs of 

infection, such as fistula, swelling, cellulitis and pus exudation; tingling and 

numbness / pins and needles (hypoesthesia or paraesthesia) in the chin or lower lip; 
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loosening of teeth (mobility); bad breath (halitosis) (Otto et al., 2018). Figure.1 shows 

the intra-oral appearance of a patient with MRONJ. 

 

Figure.1 The intra-oral appearance of a patient with MRONJ. 

Legend Exposed necrotic bone is evident in the lower right region of the 

mandible, following extraction of the posterior teeth. Image courtesy of 

Dr F. Graziani and Dr Nisi 

 

The reported incidence rates of MRONJ vary in the published literature. The general 

consensus is that the incidence of MRONJ in osteoporosis patients treated with anti-

resorptive drugs is 0.01-0.1%, with cancer patients treated with anti-resorptive or 

anti-angiogenic drugs at much greater risk, with an estimated incidence of 1% 

(SDCEP, 2017). 



 8 

The management of MRONJ is challenging and the condition can cause significant 

morbidity; a small study of 34 patients with MRONJ utilised the Oral Health Impact 

Profile (OHIP-14) to find that the condition significantly affects patient’s quality of life 

(p<0.001) (Miksad et al., 2011). Due to the significant morbidity associated with 

MRONJ and the limited treatment options available, the elimination or stabilisation of 

oral disease before initiating antiresorptive agents is recommended as a preventive 

strategy for MRONJ (SDCEP, 2017). Therefore, current clinical guidelines 

recommend that preventive measures are implemented with the elimination or 

stabilisation of oral diseases before the initiation of implicated medications. In 

particular, preventive measures should be prioritised in patients receiving treatment 

for cancer and with bone metastases.  The aim is to prioritise care that will reduce 

mucosal trauma and/or act prophylactically to help avoid the need for future dental 

extractions or development of conditions which may result in a need for oral surgery 

or dental procedures that impact on the osseous structures of the jaw. 

There is evidence to support the implementation of preventive strategies to reduce 

the risk of MRONJ. Vandone et al (2012) investigated the implementation of 

screening and pre-treatment preventive dental care in patients prescribed 

intravenous (IV) bisphosphonates for bone metastases from solid tumours. They 

reported a 50% reduction in the incidence rate with screening and pre-treatment; 

osteonecrosis of the jaw was observed in 5.5% of patients (n=11/200) not receiving 

preventive dental measures and 2.8% (n=6/211) in those receiving preventive dental 

care before and during treatment with bisphosphonates. 

Dimopoulous et al (2009), reported a statistically significant reduction in the 

incidence of MRONJ amongst multiple myeloma patients prescribed zoledronic acid 



 9 

following the implementation of preventive measures; the incidence rate before the 

implementation of preventive measures was 0.671/100 person-months and 

0.230/100 person-months afterwards [IR ratio 2.92, P=0.029, 95% confidence 

interval 1.06-8.03].  

Mucke et al., (2016) reported a statistically significant reduction in the incidence of 

MRONJ amongst prostate cancer patients treated with zolendronic acid; patients in 

group A were assigned to either standard treatment by the patient’s general dental 

practitioner (GDP) and patients in group B were reviewed at 12 week intervals, 

receiving a dental assessment and any required treatment interventions before the 

administration of IV zolendronic acid. The incidence rate in group A was 0.073 

cases/year, and there was a significant reduction (p<0.001) of 82% in the incidence 

rate reported in group B  (0.0131 cases/year). 

It is therefore important that patients are fully informed about the risk of MRONJ, the 

appropriate preventive strategies available, and patients are signposted to dental 

services, preferably before implicated medications are commenced. Current clinical 

guidelines recommend a multidisciplinary approach to the prevention of MRONJ; this 

clearly represents an opportunity for pharmacists, in all settings, to become involved 

with this patient group and provide both patient and healthcare professional 

education on the risk of the development of MRONJ and appropriate preventive 

measures.  
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Chapter 2: Literature Review 

Literature reviews were performed as an integral part of each of the individual papers 

which contribute to this thesis. A comprehensive overview of the literature was 

required to establish the existing evidence base and the gaps in knowledge that my 

own research could address. 

The purpose of this chapter is therefore to provide a summary of the key literature in 

relation to both the role of the pharmacist in the provision of oral health promotion 

and in the prevention of MRONJ. 

2.1 The role of the pharmacist in the provision of oral health promotion 

The role of the pharmacist in the provision of oral healthcare has been explored in 

the literature; the majority of these studies have been performed in the UK or 

Australia and New Zealand. 

The existing literature has identified that patients routinely attend community 

pharmacies for advice in relation to oral health concerns; this evidence has been 

produced through several relatively small-scale survey-based studies. The study by 

Mauder and Landes (2005) is of particular relevance to my work. Their research 

surveyed community pharmacies located in the County Durham Dales Primary Care 

Trust; a geographical area similar to that in which my research has been undertaken. 

Their findings identified that patients were frequently visiting pharmacies for oral 

health advice, with 67.4% of pharmacies reporting more than 11 requests per week. 

This demonstrates that there is a potential pool of patients already engaging with 

pharmacies for oral health-related advice. A national survey in Australia, with a larger 

sample size of 644 pharmacists and 280 pharmacy assistants, explored oral health 
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service provision in community pharmacies; their participants also reported frequent 

consultations with patients requiring oral health advice. However, a survey of 

pharmacy counter assistants across parts of Northern England found that advice is 

usually only provided in response to patient requests as opposed to through health 

promotions activities (Steel and Wharton, 2011). This represents a key finding in 

relation to my research, as I have sought to focus the provision of oral health advice 

through the more proactive recruitment of potential patients (oral health promotion in 

the pharmacy) as opposed to reactive consultations in response to patient requests. 

This approach potentially facilitates engagement of a wider group of patients with 

oral health than the reactive provision of advice described previously in the existing 

literature.  

The literature has shown that pharmacists and pharmacy support staff have 

demonstrated agreement that the provision of oral health advice is part of their role. 

The vast majority of both pharmacy counter assistant (89%) and pharmacists 

(99.4%) agreed that the provision of oral health education was part of their role 

(Steel and Wharton, 2011, Mann et all., 2015 ). Pharmacists have also expressed an 

interest in further expanding their current roles in relation to oral health, with 86% of 

participants keen to expand this role further in the future (Steel and Wharton, 2011). 

Pharmacists have a clear role in providing advice to specific patient requests, 

however, targeted oral health interventions or specifically designed oral health 

promotion services have not been explored fully in the existing literature. In New 

Zealand, a large qualitative study identified both poor awareness of oral health and 

systemic health links, and a lack of additional provision of oral health advice to 

patients with cardiovascular disease and/or diabetes (Buxcey et al. 2012). 
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Missing from the literature is evidence to support how these activities should be 

delivered in practice and whether these services can positively influence patient’s 

oral health behaviours. In particular, my study (oral health promotion in the 

pharmacy) will address this gap in the literature and provide evidence supporting the 

provision of proactive oral health promotion activities in a pharmacy setting. 

There is also little evidence exploring the relationship between pharmacy and dental 

service providers, with integration between care settings being required to further 

develop roles and effective communication. The existing literature has identified poor 

collaborative relationships and a lack of communication between pharmacy and 

dental service providers (Hoang et al., 2019, Hajj et al., 2019). Although pharmacists 

reported awareness of the location of local dental practices, few had actually met 

each other and had no knowledge of opening times and emergency arrangements 

(Mauder and Landes, 2004). This is despite the vast majority of pharmacists 

expressing an interest in working collaboratively with other healthcare professionals 

in the local area (Freeman et al., 2017, Hoang et al., 2019). Across this whole body 

of work I have explored the attitudes and perceptions of a range of primary care staff 

and patients to delivering oral healthcare and integrating practices across 

professional boundaries; this is a particular focus of my paper (lack of 

interprofessional working). This addresses key gaps in the literature, providing 

evidence to support better integration of oral and general health services and 

barriers/facilitators to improving collaboration and patient care.  

Pharmacists and pharmacy staff have reported confidence in managing common 

oral health problems (Mauder and Landes, 2004, Steel and Wharton, 2011), 

however, there is evidence of sub-optimal practices in the literature. A study utilising 



 13 

a series of case vignettes identified that pharmacist’s confidence was not associated 

with the provision of best oral health practice recommendations (Taing et al., 2019) 

and the presentation of simulated patients requesting mouth ulcer treatment 

demonstrated a lack of adherence to practice guidelines (Janse Van Rensburg, 

2019). 

Other studies have also identified a lack of knowledge/training in oral healthcare as a 

significant barrier to furthering the role of pharmacists in this field (Freeman et al., 

2017, Hajj et al., 2019) with limited provision of oral health education as part of 

pharmacy training programmes (Gavaza et al., 2016, Hoang et al., 2019). In the 

study by Mauder and Landes (2004), 65% of participants were interested in further 

developing their knowledge through continued professional development (CPD) or 

educational programmes. However, there is no literature exploring the format of any 

additional education/training that is required to enable pharmacists to further oral 

health-related roles in practice. My work (oral health promotion in the pharmacy) 

provides a model for both an oral health promotion service and the training required 

for pharmacy staff to deliver such interventions. This training has subsequently been 

rolled out to pharmacy staff across the North of England, as discussed in Chapter 7 

of this thesis. 

It is apparent from the literature that pharmacists perceive the provision of oral health 

promotion to be part of their role. Pharmacists and pharmacy support staff require 

further education and training in this field to best support patients, however, the 

evidence base suggests that they are both well placed and willing to expand current 

provision. 
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2.2 The role of the pharmacist in the prevention of MRONJ 

As highlighted above, pharmacists currently provide much of their oral health advice 

in response to specific patient requests (Steel and Wharton, 2011) with limited focus 

on the links between oral and systemic disease (Buxcey et al. 2012). There is a lack 

of published literature on the roles of pharmacists in relation to the oral health-related 

adverse effects of medication. Despite published clinical guidelines identifying a role 

for pharmacists in the prevention of MRONJ (SDCEP, 2017), there is a significant 

lack of quality evidence exploring both the knowledge of MRONJ amongst 

pharmacists and their current/potential role in the prevention of the condition.   

What is clear, is that there is frequent contact between pharmacists and patients 

prescribed medications implicated in MRONJ. This is particularly the case for 

community pharmacists and patients prescribed oral bisphosphonates; with 77.4% of 

pharmacists seeing patients prescribed these medications each day (Masson et al. 

2009). In comparison, in the same study only 35.3% of GPs and 3.4% of GDPs 

reported seeing patients prescribed these medications each day. In practice, the 

number of patients prescribed oral bisphosphonates has increased significantly since 

the publication of this study; in England, prescribing data show 6,007,071 individual 

supplies of alendronic acid 70mg in 2018, compared with 4,785,886 supplies in 2008 

(NHS Digital, 2019). This is also the case for the prescribing of other MRONJ-

implicated medications; for example, prescribing rates for denosumab are increasing 

rapidly with 52,210 individual supplies in England during 2018 compared with 43,063 

in 2017 (NHS Digital, 2019). The frequency of contact with at-risk patients and the 

increasing use of medications implicated in MRONJ therefore represents a 

significant opportunity for pharmacists to engage with preventive advice. 
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The existing literature presents differing findings in relation to the awareness of 

MRONJ amongst pharmacists. The largest of these studies found that 84.6% of 

Australian pharmacists and 88.2% of GPs were able to identify MRONJ as a 

complication associated with bisphosphonate therapy (Raj et al., 2016). The only 

similar study in the UK produced very different findings, with only 11.8% of GPs and 

9.7% of pharmacists able to specifically identify MRONJ as an adverse effect of 

bisphosphonate therapy (Masson et al., 2009); however, the generalisability of these 

findings is limited by the small response rate of the study, with only 31 pharmacist 

participants. 

The recommendations in the MRONJ preventive guidelines include education of 

patients prescribed implicated medications on the associated oral health risks and 

referral for pre-treatment preventive dental care on initiation (SDCEP, 2017). Despite 

100% of Australian pharmacists and 75.5% of GPs reporting that they advised 

patients to inform their dentist of their bisphosphonate prescription, more than 50% 

of GDPs reported ‘never’ or ‘rarely’ receiving referrals for pre-treatment dental care 

(Raj et al., 2016). Again, a small sample size of pharmacists (n=26) limits the 

reliability and generalisability of the results of this study, however a significantly 

larger number (n=283) GDPs did participate. 

Although pharmacists have reported that they inform patients on the risk of MRONJ 

(Raj et al. 2016), a study undertaken in Germany found that this does not translate 

into patient awareness of the condition. Only 32% of patients prescribed IV 

bisphosphonates and 17% of patients prescribed oral products knew about the risk 

of developing MRONJ; only 13% of participants reported that they were informed of 

this risk by their GP. Where patients were aware of the association with MRONJ, 
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knowledge was typically acquired for most patients through the patient information 

leaflets supplied with the medication (Bauer et al., 2012). Of particular concern is the 

poor awareness of patients prescribed the higher risk intravenous preparations; 

there is a significantly higher incidence rate of MRONJ in this patient group, 

therefore guidelines recommend pre-treatment preventive dental care (SDCEP, 

2017). 

It is clear that there is a limited evidence base for the role of the pharmacist in 

MRONJ prevention; the studies reported in the published literature have typically 

adopted quantitative research methods and all have used patient or healthcare 

professional surveys. Significantly, these studies are limited by response rates and 

provide little insight into the underlying reasons or explanations of the findings. The 

literature does suggest that there is a lack of knowledge in relation to MRONJ 

amongst healthcare professionals and most importantly that patients prescribed 

implicated medications are not fully informed about the associated risks. My work 

has sought to explore the underlying attitudes and perceptions of pharmacists and 

GPs (GP/pharmacist attitudes towards MRONJ), GDPs (dentist attitudes towards 

MRONJ) and patients (patient attitudes towards MRONJ) towards the 

implementation of the recommended preventive care for this patient group. This 

adds to the literature providing evidence that explains the limited current provision of 

preventive care, identifies barriers and facilitators for improved integration of oral and 

general healthcare, and for improvements in patient safety for this patient group. 
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Chapter 3: Methodology and Positionality 

3.1 Researcher background and philosophical assumptions 

A discussion paper by (Bissell et al., 2002) highlighted that there “is a tendency with 

pharmacy practice research to apply a research technique in order to get at the 

“truth” in the absence of a wider consideration of whether these techniques and the 

theoretical assumptions on which they were based are appropriate to the questions 

being asked”. 

The purpose of this chapter is therefore to set out both my own personal position and 

the position of the work forming this thesis, against the theoretical and philosophical 

underpinnings that influence the research process.  

Key to this research is the fact that I am a pharmacist and like all researchers hold a 

set of a priori beliefs; my embedded stance as a researcher brings together my 

personal and professional background, and my experiences in clinical practice. 

These could, perhaps, in the positivist paradigm, be seen as a source of bias, which 

could influence the outcome and credibility of the findings produced. However, my 

personal and professional experiences place me in a unique position to explore the 

role of the pharmacist in the provision of oral health; the interpretivist paradigm and 

the choice of qualitative methods employed in this research embrace this fact, 

acknowledging that the findings are co-constructed between the researched and the 

researcher. 

It is my broad practice experience and my strong links to education that provide the 

foundations for my research. However, the oral health theme of this PhD was an 

obvious choice due to the relationship with my wife, Deborah, a GDP. This personal 
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relationship provides a unique foundation for the exploration of oral health, building 

upon my own professional and personal experiences. We have frequent 

conversations regarding prescribing in dentistry, the implications of prescribed 

medication on both dental and general health and wellbeing, and the limited dental 

education of non-dental healthcare professionals. As a result, exploration of the role 

of the pharmacist in the provision of oral healthcare became the focus of my work 

and the basis for the papers that form this submission. 

Geographically, my work in clinical practice has been spread across the North East 

of England, a region in which there are areas of high deprivation and historically 

challenging healthcare needs. As a result, the oral health of many patients in the 

region is poor and this is something that I was aware of in my own practice. Many 

patients would attend my pharmacy seeking advice in relation to oral health 

problems and the number of patients not registered with GDPs or engaging with 

good oral hygiene behaviours was apparent.  

During my own education I spent little time training with other healthcare 

professionals and no interprofessional learning opportunities were provided as part 

of my undergraduate training. The pharmacy profession is rapidly evolving, with 

pharmacists increasing providing more complex clinical care to patients, resulting in 

both increased clinical responsibility and accountability. In these roles pharmacists 

are required to work closely with the interprofessional team to provide optimum 

patient care and pharmacists are becoming established members of the team in 

general practice. Following a successful pilot, NHS England’s General Practice 

Forward View (2016) committed to the investment of £112 million to further develop 

this role with the aim of providing an additional 1,500 clinical pharmacists to the 



 19 

general practice workforce by 2020 (NHS England, 2016). Since I moved from 

clinical practice to an academic position, I have seen the benefits that 

interprofessional learning can bring for students, developing professional 

relationships, enhancing clinical knowledge and ultimately improving patient care. I 

was therefore motivated to explore opportunities to develop interprofessional 

collaboration at both an undergraduate level and in my research, in order to prepare 

my students for their future roles in clinical practice. This motivation, alongside my 

unique insight into oral healthcare and dental service provision led to the research 

forming this thesis. 

Like most pharmacists I was educated to practice evidence-based medicine. Before 

embarking on my own research journey I was very much rooted in the traditional 

positivist biomedical paradigm, believing that extrinsic factors, variables and 

researchers themselves should be removed from the research process in order to 

categorically and statistically ‘prove’ a correlation or effect. The work forming this 

thesis takes a very different philosophical position, which will be explored in detail 

later in this chapter. However, it is important to acknowledge that I don’t 

fundamentally disagree with this position. There is clearly an important place in the 

scientific and medical profession for objective research in the positivist paradigm. 

However, my perceptions of the social world in which medical services are actually 

delivered to patients, has changed through my work in clinical practice and exposure 

to differing standards and implementations of patient care across a range of 

healthcare settings.  

The actual implementation of clinical services i.e. the provision of patient care 

through interaction with other human beings in the social world, is influenced by 
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many factors. Therefore, health services research, which is the field in which my 

work sits, leads to an altogether different approach to answering the questions posed 

by my research. 

Four of the papers which form this submission follow the same methodological 

approach, however, due to the nature of the research question there are differences 

in (oral health promotion in the pharmacy), which are expanded upon later in this 

chapter. 

As my research questions developed, it became apparent that I was not looking to 

establish or categorically prove links between MRONJ and specific risk factors; this 

had already been answered, or was being examined by other researchers with a 

more suitable skill set than mine. However, it was apparent that the best practices 

and recommendations that have arisen from the scientific evidence were not being 

routinely implemented in clinical practice. This therefore leads to a very different 

approach and the limited works presented in the literature review chapter of this 

thesis clearly represent a relatively unexplored field of clinical practice. As such, the 

research process and research questions have been very much designed to 

illuminate what is happening in clinical practice, as opposed to testing a theory or a 

hypothesis against the data; this is therefore described as inductive discovery or 

inductive research.  

This brings forward the principle of reflexivity, an important consideration in 

qualitative research. Reflexivity is the process of being self-aware and reflecting 

critically on the role of the researcher. Despite embracing my own role in the 

research process  and the embedded stance which I bring, it should, however, at this 

point be noted that I have not undertaken this body of work in isolation. Each paper 
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has, under my leadership, been produced by a multidisciplinary research team that 

have worked closely to provide rigor in the research process and ensuring the 

reliability of findings. The exposure and collaboration within this team has had a 

significant contribution to my development as a researcher and my ability to 

conceptualise, design, implement and disseminate research findings has improved 

immeasurably as a result. 

A researcher can be positioned against the various philosophical and theoretical 

components of the research process. Denzin and Lincoln (2018) describe this as a 

net; the figure below (Figure. 2) depicts my own position mapped against these 

intrinsically linked elements. Each of these elements will be considered in the 

remainder of this chapter and discussed in relation to both my professional and 

personal beliefs, and my research questions. 

 

 

Figure.2 The philosophical and theoretical underpinning of my research 
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3.2 Ontology 

Ontology is the study of ‘being’ (Gray, 2018). Ontology is concerned with the nature 

of reality and what there is to know about the world (Ritchie et al., 2014). 

My participants are all either healthcare professionals or patients. They are therefore 

human beings and not isolated entities interacting in the social world of clinical 

practice. It is my belief that they are influenced by their past experiences and their 

interactions in the social world, leading to my relativist ontological position. A 

relativist ontology asserts that no reality exists that is independent of our beliefs and 

understanding, and that the social world is influenced by context i.e. there is no 

shared social reality, only a series of different (individual) constructions (Ritchie et 

al,. 2014). The opposite ontological position is one of realism, a perspective in which 

reality exists independent of the human mind (Levers,  2013).  The purpose of 

research from a relativist ontology is therefore to understand the subjective 

experience of reality and the multiple truths in which it holds (Levers, 2013). 

3.3 Epistemology 

Ontology and epistemology are fundamentally linked and tend to emerge together 

(Crotty, 2015). Whereas ontology provides an understanding of ‘what is’, 

epistemology is ‘what it is to know’ (Crotty, 2015). It is concerned with the nature, 

validity and limits of enquiry and also how possible, if it is actually possible, to gain 

knowledge of the world (Hughes and Sharrock, 1997). 

A researcher’s epistemological view governs how the researcher understands the 

world and the relationship between them and what can be known. This informs the 
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theoretical perspective and ultimately the methodology and method adopted by the 

researcher. 

I believe that the nature of the reality of healthcare practices can only be truly 

understood by those involved in either receiving or delivering such clinical services. 

My research therefore explores the role of the pharmacist in the multidisciplinary 

team and seeks to understand how their experiences and interactions in the social 

world influence and guide their practices. The academic literature has identified that 

MRONJ has a negative impact on patients’ quality of life. However, what this impact 

is and how patient’s quality of life is affected has not been established, therefore true 

understanding of this condition can only be gained from discussion with those people 

who have experienced it. The scientific evidence tells us that prevention is the best 

way to manage MRONJ, it guides the multidisciplinary team to implement preventive 

strategies and engage patients with their oral health. However, the format and actual 

delivery of this multidisciplinary prevention is contingent on human interaction, it is 

the interactions of patients, pharmacists and other healthcare professionals in the 

social world that dictates if/when/how such evidence is implemented and actioned in 

clinical practice.  

My epistemological perspective is therefore described as constructivism. This 

perspective adopts the position that the social world is not bound by the laws and 

regularities that are explored in the natural sciences, therefore accepting that 

knowledge is produced by exploring and understanding the social world of the 

research participants, with meaning constructed between the researcher and 

participant (Ritchie et al., 2014).  
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Although the principles of epistemology are theoretical, they act to inform and justify 

the research methodology and therefore selection of an appropriate method. Figure 

3 represents a simple diagrammatic representation of the relationship between 

epistemology, methodology and method. 

 

 

Figure.3 The relationship between epistemology, methodology and method 

(Carter and Little 2007) 

 

3.4 Theoretical Perspective 

A theoretical perspective is the philosophical stance which informs the methodology 

adopted by the researcher (Crotty, 2015). The interrelationship between my 

epistemological stance, theoretical perspective and resulting methodology is 

depicted diagrammatically in Figure 2. There are numerous theoretical perspectives, 

however both positivism and interpretivism are among the most influential and are 

routinely adopted by researchers (Gray, 2018). I have already explored my 

underlying ontological and epistemological position in this chapter and it is clear that 
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the nature of my research and the integral role in which I, as a researcher, play in 

this process leads us away from a positivist theoretical perspective. A positivist 

researcher would assume the position that traditional scientific methods can be 

adopted to objectively and systematically understand a phenomenon that can be 

measured in a world that is external to the researcher. My constructivist 

epistemology rejects this view of the social world and the theoretical perspective 

adopted in my research is described as interpretivism; an interpretivist theoretical 

perspective argues that knowledge is produced through the exploration and 

understanding of the social world of participants and is focussed on their meanings 

and interpretation. An interpretivist approach looks for culturally-derived and 

historically-situated interpretations of the social world (Crotty, 2015). This  means 

that the methods used in the natural sciences are not appropriate, therefore leading 

to the adoption of a different methodology and consequently choice of method. 

(Bissel, 2002).  

3.5 Methodology 

The sparsity of published literature and exploration of the role of the pharmacist 

within the provision of oral health services and in the multidisciplinary prevention of 

MRONJ has already been discussed earlier in this thesis. This observation led to the 

formulation of my research question, and my own philosophical position highlighted 

in this chapter led to the adoption of a grounded theory methodological approach. 

Grounded theory seeks to explore and construct theories rather than apply existing 

theories; grounded theory is therefore a commonly adopted methodology when 

exploring a little known or under-researched field such as the one under investigation 

in my work. 
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Grounded theory is defined as ‘a method of qualitative enquiry in which researchers 

develop inductive theoretical analyses from their collected data and subsequently 

gather further data to check their analyses. The purpose of grounded theory is theory 

construction, rather than description or application of existing theories’ (Charmaz and 

Bryant, 2011).  

Grounded theory emerged as a methodology in the 1960s, spearheaded by Barney 

Glaser and Anselm Strauss, who worked together and developed the theory whilst 

exploring death and dying in hospitals in the United States. Their seminal publication 

in the late 1960s titled The Discovery of Grounded Theory: Strategies for Qualitative 

Research marked the first text in this field (Glaser & Strauss, 1967). Grounded 

theory has evolved since this initial publication with Glaser and Strauss diverging in 

their approaches to grounded theory; several prominent figures, such as Kathy 

Charmaz and Juliet Corbin, have also pushed the methodology in new directions. 

Glaser’s approach (Glaser, 1978) is most closely aligned to the original grounded 

theory methodology; Glaser’s grounded theory is considered to fit with a positivist 

philosophical perspective and he positions the researcher as a distant observer that 

is independent of the data. The researcher can therefore work inductively to identify 

patterns and discover theories without bias (Singh and Estefan, 2018). This 

approach would also discourage researchers from engaging with extant literature; a 

process which can, in fact, be challenging when research funders require a thorough 

exploration and positioning of a research question against published literature. 

Strauss and Corbin move grounded theory into the postpositivist perspective and 

provide a more structured approach to undertaking grounded theory research 

(Strauss and Corbin, 1998). Their approach acknowledges that although an 
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independent reality may exist, there are potentially multiple viewpoints of reality and 

whilst the researcher inevitably does impart a degree of subjectivity on the research 

process, it is possible to minimise this bias. Through a combination of both induction 

and deduction, emerging thoughts or more abstract ideas can therefore be tested 

against emerging data sets through the iterative and ongoing processes of data 

collection and analysis. (Singh and Estefan, 2018). 

It is Kathy Charmaz’s constructivist grounded theory that is most closely aligned with 

the approach adopted in my research (Charmaz, 2014). Charmaz takes a 

constructivist philosophical perspective, arguing that reality is dependent on both 

interpretation and human interaction. With constructivist grounded theory Charmaz 

presents the traditional strategies adopted in grounded theory as being flexible 

guidelines that can be used by researchers in their own way, as opposed to strict 

methodological rules. She therefore quite aptly describes grounded theory as ‘a 

constellation of methods’ (Charmaz, 2014). 

Charmaz’s grounded theory embraces both the extant literature and my previously 

stated personal and professional experiences, this aligns with my epistemological 

position and acknowledges that research is a construction, and that I, as a 

researcher, am not a neutral observer or value-free expert. (Charmaz, 2014).  

At this point, it is also important to acknowledge that many researchers do not follow 

the detailed processes of grounded theory in full, but utilise the grounded theory 

approach, embracing the ‘constellation of methods’ highlighted in Charmaz’s work. It 

is this approach which has been embraced in my work, with a grounded theory 

methodology adopted as a means of illuminating a little known area of practice. 
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Charmaz, however, sets out 5 actions which she considers provide evidence to 

support the use of grounded theory in a research study (Charmaz, 2014).  

1. Conduct data collection and analysis simultaneously 

2. Analyse actions and processes rather than themes and structure 

3. Use comparative methods 

4. Draw on data (e.g. narratives and descriptions) in service of developing new 

conceptual categories 

5. Develop inductive abstract analytic categories through systematic data 

analysis 

A key element of the grounded theory approach adopted in my work is the 

integration of an iterative and synergistic process of data collection and analysis; 

whereby initial data collection and analysis drives the focus of subsequent data 

collection and the exploration, and refinement of salient themes to further enrich data 

sets. Constant comparative analysis describes the process of continually comparing 

data to other data, i.e. within a transcript, between transcripts within the study and 

comparing data to other situations beyond the immediate research study (De 

Chesnay., 2014).  

Other qualitative approaches were considered in the planning of this work. Another 

popular qualitative methodology is ethnography; in ethnographic research the 

‘researcher seeks to describe and interpret the shared learned patterns or values, 

behaviours, beliefs and language of a culture-sharing group’ (Creswell, 2007). 

Ethnographic research therefore typically requires participant observation and 

immersion in the daily lives of the participants. Given the busy nature of the 
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healthcare professional participants under investigation in my work and the differing 

professional roles studied, this approach was considered to not be suitable.  

Phenomenological research focuses on describing the lived experiences of a group 

of participants with a shared phenomenon (Creswell, 2007). This approach could 

have, in hindsight, been adopted to explore the lived experiences of patients 

suffering from MRONJ in (patient attitudes towards MRONJ); however, in this study I 

set out to explore patients’ attitudes towards and perceptions of the multidisciplinary 

prevention of MRONJ. The grounded theory approach was able to identify a key 

theme of significantly impaired quality of life following interviews with affected 

patients. A more focused phenomenology-based study could have been used to 

explore this issue in more detail. However, the purpose of this study was to 

illuminate what was happening in clinical practice and to explore patients views on 

multidisciplinary MRONJ prevention. This was achieved by interviewing a wider 

range of patients, including those (1) with a diagnosis of MRONJ; (2) those 

prescribed implicated medications; (3) those with a diagnosis of osteoporosis not 

currently undergoing treatment. A grounded theory approach therefore was a better 

fit in order to explore the research question. 

3.6 Data collection 

Data collection was achieved through individual one-to-one semi-structured 

interviews and a focus group was also held with a group of patients in (lack of 

interprofessional working); a total of 82 interviews have been performed across the 

studies which form this submission. 

Interviews are commonly adopted by qualitative researchers and from my own 

perspective represented an obvious choice of method. An interesting observation at 
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this point was one of the questions raised by a member of the NHS Research Ethics 

Committee during the ethical review of the study forming (patient attitudes towards 

MRONJ) of this submission. I was asked how/if I was experienced enough to safely 

discuss complicated medical issues, such as MRONJ, with patients; of course, with 

my significant experience as a practicing pharmacist I am comfortable interviewing 

patients and discussing both complex and sensitive health-related issues on a one-

to-one basis.  This has been part of my professional role and not only am I 

comfortable discussing issues with patients, I am equally experienced in interacting 

with other healthcare professionals. This statement certainly appeased the ethics 

reviewer and thankfully led to the successful approval of the study. 

Brinkman (2018) sets out the three main forms of interview; structured, unstructured 

and semi-structured. However, Brinkman argues that in reality, completely structured 

or completely unstructured interviews are not actually possible. Semi-structured 

interviews were used as they provide a loose structure through initial open-ended 

questions from which the interviewer and/or interviewee can diverge in order to 

pursue an idea or concept in more detail (Britten, 1995).   

In reality this was facilitated through the production of initial topic guides. However, 

the grounded theory approach adopted in this study allowed for the refinement of 

topic guides for subsequent data collection and the semi-structured nature of the 

interviews facilitated the further exploration of emerging concepts that could not have 

been discovered through more rigid and structured interviews. The initial topic guides 

were designed following interrogation of extant literature in collaboration with the 

research team, a process which aligns closer to Charmaz’s approach to grounded 

theory. 
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A focus group was held with a group of patients in (lack of interprofessional working); 

focus groups allow the observation of group interaction in relation to the research 

topic and share many common features with less structured interviews. Focus 

groups are used to generate information on collective views and the meanings 

behind these views (Gill et al., 2008). In (lack of interprofessional working) one-to-

one semi-structured interviews were initially performed with a range of primary care 

healthcare staff to explore the role of clinical pharmacists working in general practice 

in relation to the provision of oral healthcare. The purpose of holding a focus group 

was to further explore the key themes which emerged from interviews with the 

healthcare professional participants and to gather the collective views of the service 

users (patients) in a more open and discussion friendly format. 

3.7 Data analysis 

Each interview was audio recorded and transcribed verbatim. A number of the 

interviews were transcribed by me personally. However, the projects funded by 

PRUK (patient attitudes towards MRONJ) and the Universitiy of Sunderland’s 

Individual Research Plan (dentist attitudes towards MRONJ, lack of interprofessional 

working) were transcribed by an independent transcription service using the financial 

resources that were awarded. Although transcription services can save the 

researcher a significant amount of time, I would now always encourage novice 

researchers to transcribe their own interviews, as this process provides an excellent 

opportunity for immersion in the data and contemplation of initial ideas. 

The principles of constant comparative analysis discussed earlier in this chapter 

provided the basis for data analysis, with continued immersion in the data, ongoing 

comparisons between transcripts and enrichment of subsequent data sets. 
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The prioritisation of salient themes was achieved through the use of Ritchie and 

Spencer’s framework analysis (2002). Framework analysis was developed in the UK, 

by the National Centre for Social Research and provides both a practical and 

systematic approach to the analysis of qualitative data. This approach to data 

analysis is not intrinsically aligned to any specific epistemological, philosophical or 

theoretical perspectives and provides a flexible tool that can be adapted to many 

qualitative approaches (Gale et al., 2013). 

Framework analysis was adopted for my research as its principles provide a 

structured approach to the analysis of qualitative data (Ward et al., 2013). It is also a 

method that can be used to facilitate constant comparison analysis through the 

review of data (Gale et al., 2013). There is a five stage approach to the analysis of 

qualitative data through framework analysis as described in (Table 2) below. 
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Table 2. The five stages of Framework Analysis 

Stage Procedure  

Familiarisation Immersion in the raw qualitative data; achieved through the 

collection of data, listening to interview recordings and 

repetitive reading of transcripts to identify key ideas and 

notes. 

Identification of a 

thematic framework 

The key issues identified through familiarisation with the 

data form the basis of the thematic framework. This 

produced a detailed index of the data which can be 

labelled and further explored. 

Indexing The thematic framework is applied and all of the data are 

indexed against the codes. Facilitating the identification of 

data that correspond to a particular theme or code in the 

framework. 

Charting The indexed data are then arranged to form charts of key 

themes with data entries linked to individual participants 

Mapping and 

interpretation 

The charts produced from the data guide the comparison 

of identified themes. The comparisons are used to identify 

the salient themes and provide explanations and theories 

from the findings. 

 

3.8 Piloting an intervention 

It is clear from the existing literature (as discussed in chapter 2) that there is a clear 

lack of evidence to support how a community pharmacy-based oral health 

intervention might be best delivered in practice. Previous works identified in the 
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literature review section of this thesis had identified a role for pharmacists in this 

setting, but none had sought to implement and evaluate such a service. 

In order to perform such a study and pilot a pharmacy-based oral health intervention 

collaboration with a range of stakeholders and gatekeepers was required. Therefore, 

I collaborated with the County Durham Public Health Team, Local Pharmaceutical 

Committee and the County Durham and Darlington Foundation Trust Oral Health 

Promotion Team. 

The design and implementation of this service was therefore restricted by the 

financial support offered and needed to be workable in a practice setting. I decided 

that in order for an oral health service to be effectively and pragmatically workable in 

a community pharmacy, it would need to be brief, so that patients could be engaged 

while waiting for their prescriptions and it could be provided alongside existing 

pharmacy services. The design of this study is discussed further in the published 

paper (oral health promotion in pharmacy); however, from a methodological 

perspective a more pragmatic mixed-methods approach was adopted. With a 

pragmatic approach, the researcher adopts the methods that best fits the specific 

research questions; therefore embracing the consideration that both quantitative and 

qualitative methods be complementary to one another and used to answer a 

research question or view the problem under investigation through a different lens. 

Mixed-methods research is defined as ‘research in which the investigator collects 

and analyses data, integrates the findings, and draws inferences using both 

qualitative and quantitative approaches or methods in a single study or program of 

inquiry’ (Tashakkori and Creswell, 2007).  
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The qualitative evaluation of this study still fits with the methodology described 

earlier in this chapter, with semi-structured interviews forming the basis of the 

exploration of the pharmacy staff’s attitudes towards, and perceptions of, the service. 

However, in this paper it was also important to gather information from the patients 

experiencing the intervention and it was apparent that it would not be possible or part 

of the remit of this study to follow up patients over a long-term period to assess any 

changes in their oral health. Therefore, a brief and anonymous evaluation 

questionnaire was designed to capture patients’ perceived improvement in oral 

health, intention to change oral health behaviours and acceptability of oral health 

intervention in a community pharmacy setting. 

3.9 Ethical Considerations 

Each of the papers forming this submission have undergone ethical review by a 

range of both University and NHS Research Ethics Committees, details of which are 

provided in each of the papers. 

The process of repeated ethical applications has been very time consuming. 

However, it has developed my ability as a researcher, and my experience of the 

NHS Integrated Research Application System and Health Research Authority 

approval processes have facilitated my ability to conceptualise, prepare appropriate 

documentation and undertake high quality and ethically sound research.    
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3.10 Synthesising the results against the conceptual framework 

The findings from each of the studies forming this thesis are presented in the 

individual published papers and follow the methodological approach already 

discussed in this chapter.  In the creation of this thesis a number of conceptual 

models were reviewed to assess their application to my work. These included 

Normalization Process Theory (NPT) (May and Finch, 2009) and Bronfenbrenner’s 

Ecological Systems Theory (Bronfenbrenner, 1977). NPT is a sociological toolkit for 

understanding the implementation, embedding and integration of new interventions 

into practice. NPT was rejected as an approach, although on reflection it could have 

provided a different methodological approach if adopted at the outset of my work. 

Bronfenbrenner’s theory was originally developed to explain human development, 

but has subsequently been adapted for health services research. Bronfenbrenner’s 

work is based on the principle of micro, meso and macro systems and the 

interactions between individuals and these systems. The micro, meso and macro 

socio-institutional lens has been utilised previously in the literature in relation to 

collaborative health care models (Bourgeault and Mulvale, 2006, Nelson et al., 2014, 

Mulvale et al., 2016, Smith et al., 2019). Further exploration of this work identified the 

Rainbow Model of Integrated Care (Valentijn et al., 2013) as an appropriate 

framework that was applicable to my research. 

For the purpose of this thesis, the results from each of my papers have been applied 

to the Rainbow Model of Integrated Care (Valentijn et al., 2013); the framework was 

designed to aid a better understanding of the concept of integrated care from a 

primary care perspective. This conceptual framework was therefore adopted to 
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explore the barriers and facilitators for integrating MRONJ prevention and oral health 

into the role of the pharmacist in this thesis. 

Central to the framework is the co-ordination of concepts into three levels, or 

dimensions that capture the complexity and interdependent elements of collaborative 

healthcare. The Rainbow Model of Integrated Care, however, further develops this 

framework and encapsulates various forms of integration that are required for 

effective person-centred and population-focused healthcare. 

Macro External structural, social and regulatory issues which are beyond the 

control of the individual or influence of individual organisations 

Meso  Local community and institutional factors and influences 

Micro   Day-to-day practices of individuals and their practice environments 

Person-focused healthcare is based around the premise that diseases are 

simultaneously medical, psychological and social problems, with care based on 

personal preferences, needs and values. Population-based healthcare indicates that 

services should be designed and delivered in line with the needs and characteristics 

of a defined population (Valentijn et al., 2013). 

A key component of the Rainbow Model of Integrated Care at a macro level is 

system integration; this describes the structures, processes and techniques that are 

required to fit the needs of individual patients and populations across the continuum 

of patient care. System integration includes partnerships across traditional 

organisations and traditional professional boundaries to improve the quality and 

efficiency of the care system (Valentijn et al., 2013). Both vertical and horizontal 

integration are fundamental components of system integration. Vertical integration 
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includes strategies which link the various levels and degrees of specialised care 

across sectors; this includes integration of services from a primary care perspective, 

with both secondary and tertiary care settings.  Horizontal integration takes a more 

holistic view and includes strategies which link similar levels of care across sectors, 

and acts to improve the health of individual patients and populations (Valentijn et al., 

2013). (Figure 4) shows the vertical and horizontal components of system integration 

with both a person-focused and a population-based perspective.  

 

Figure.4 Vertical and horizontal integration 

 

Valentijn et al., (2013) also describe and define a range of other forms of integration 

that are required for effective collaborative and integrated care at the meso and 

micro level. This includes both organisational and professional integration at a meso 

level and clinical integration at a micro level; each of these terms are defined below. 

Organisational integration is defined as ‘Inter-organisational relationships (e.g. 

contracting, strategic alliances, knowledge networks, mergers) including 
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common governance mechanisms to deliver comprehensive services to a 

defined patient population’. 

Professional integration is defined as ‘Inter-professional partnerships based 

on shared competencies, roles, responsibilities and accountability to deliver a 

comprehensive continuum of care to a defined population’. 

Clinical integration is defined as ‘the coordination of person-focused care in a 

single process across time, place and discipline’. This refers to the care of 

individual patients, co-ordinated across various professional institutional and 

sectorial boundaries within the healthcare system  

Valentijn et al., (2013) also describe two further forms of integration that link the 

micro, meso and macro dimensions of the healthcare system, these are described 

as functional and normative integration. 

Functional integration is described as the ‘key support functions and activities 

(i.e., financial, management and information systems) structured around the 

primary process of service delivery, to coordinate and support accountability 

and decision making between organisations and professionals to add overall 

value to the system’. 

Normative integration is defined as ‘the development and maintenance of a 

common frame of reference (i.e., shared mission, vision, values and culture) 

between organisations, professional groups and individuals.  

The Rainbow Model of Integrated Care was produced to conceptualise each of these 

components of integrated care (Figure 5). At the centre of the model is the individual 

patient, described through the concept of patient focused care and clinical 
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integration. At a meso level both professional and organisational integration 

emphasise a population-based approach and at a macro level system integration 

places the patient at the centre of the healthcare system, embracing the premise that 

what is best for the individuals within a defined population is also best for the 

population (Valentijn et al., 2013). 

 

Figure. 5 Rainbow Model of Integrated Care (Valentijn et al., 2013). 
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Chapter 4: Results 

In this chapter each of the published papers are presented that collectively form this 

thesis. Each paper represents a stand-alone publication, with independently 

presented results, discussions and conclusions.  

The findings from across the whole body of work forming this submission have also 

been synthesised through the Rainbow Model of Integrated Care to explore the 

barriers and enablers for the integration of safe and effective MRONJ prevention and 

oral healthcare into the role of pharmacists.  
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4.1  Paper 1 (GP/pharmacist attitudes towards MRONJ 

Sturrock, A., Preshaw, P., Hayes, C. and Wilkes, S. (2017). Attitudes and 

perceptions of GPs and community pharmacists towards their role in the prevention 

of bisphosphonate-related osteonecrosis of the jaw: a qualitative study in the North 

East of England. BMJ Open, 7(9), p.e016047 https://doi.org/10.1136/bmjopen-2017-

016047  
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4.2 Paper 2 (patient attitudes towards MRONJ) 

Sturrock, A., Preshaw, P., Hayes, C. and Wilkes, S. (2019). Perceptions and 

attitudes of patients towards medication-related osteonecrosis of the jaw (MRONJ): a 

qualitative study in England. BMJ Open, 9(3), p.e024376. 

https://doi.org/10.1136/bmjopen-2018-024376 
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4.3 Paper 3 (dentist attitudes towards MRONJ) 

Sturrock, A., Preshaw, P., Hayes, C. and Wilkes, S. (2019). General dental 

practitioners’ perceptions of, and attitudes towards, improving patient safety through 

a multidisciplinary approach to the prevention of medication-related osteonecrosis of 

the jaw (MRONJ): a qualitative study in the North East of England. BMJ Open, 9(6), 

p.e029951. https://doi.org/10.1136/bmjopen-2019-029951  
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4.4  Paper 4 (lack of interprofessional working) 

Sturrock, A., Preshaw, P., Hayes, C. and Wilkes, S. (2020). ‘We do not seem to 

engage with dentists’: a qualitative study of primary healthcare staff and patients in 

the North East of England on the role of pharmacists in oral healthcare. BMJ Open, 

0:e032261. https://doi.org/10.1136/bmjopen-2019-032261    

  



 68 



 69 



 70 



 71 



 72 



 73 



 74 



 75 



 76 

 
  



 77 

4.5  Paper 5 (oral health promotion in pharmacy) 

Sturrock, A., Cussons, H., Jones, C., Woodcock, C. and Bird, L. (2017). Oral health 

promotion in the community pharmacy: an evaluation of a pilot oral health promotion 

intervention. British Dental Journal, 223(7), pp.521-525. 

https://doi.org/10.1038/sj.bdj.2017.784  
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4.6 Macro (system integration) 

At a macro level, a number of key barriers and enablers exist for the integration of 

oral healthcare and MRONJ prevention into the role of pharmacists in a primary care 

setting. 

4.6.1 NHS policy and dental care services  

Dental care services in the UK currently place limited emphasise on preventive 

dental care, with healthcare professionals and patients describing dental work to 

generally be remedial as opposed to being preventive. This is of particular 

importance with the prevention of MRONJ, where good oral hygiene and preventive 

dental treatment can significantly reduce the risk of patients developing the 

condition. There needs to be a greater focus on engaging patients and other 

healthcare professionals with oral health promotion and preventive care; this relates 

to the education of patients and to the structure and funding of dental services. 

Patients in England currently pay for dental check-ups on the NHS; this was 

described as a significant barrier by both patients and healthcare professionals in 

getting some elements of the population to engage fully with dental care. Supportive 

and prevention-based oral health policies could facilitate better engagement of both 

patients and healthcare professionals in oral healthcare.  

4.6.2 Professional body representation 

Professional bodies provide strategic direction in terms of the scope of practice and 

championing the role of specific professional groups; for example, the Primary Care 

Pharmacist Association provides guidance on the potential roles and responsibilities 

of pharmacists working in general practice. Oral health does not specifically feature 
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in this guideline, although is clearly associated with the safe prescribing, health 

promotion and chronic disease management elements of pharmacists’ roles.  

Professional bodies have a significant role in ensuring the education and training of 

future healthcare professionals, and for example, can mandate the inclusion of oral 

health education in accredited programmes. Joined up and collaborative working 

between various professional bodies could demonstrate a committed and 

multidisciplinary approach to the integration of oral and general health and wellbeing. 

4.6.3 Education of patients and preconceptions 

Oral health education is typically only provided in a dental setting. This strengthens 

the silo attitudes towards dental and medical services, acting as a barrier for full 

integration of dental and general health and wellbeing. A common theme from all of 

the studies forming this submission is the phobia of dental treatments reported by 

many patients. A move to preventive dental care to reduce the need for invasive 

dental treatment could help to engage more patients with oral healthcare. There is 

also a need for patient education on the roles of the healthcare team; patient 

participants recognise pharmacists as good sources of healthcare information, but 

there has historically been limited engagement with oral health as part of their role. 

The patients interviewed in this work described growing up with healthcare 

professionals undertaking stereotyped traditional roles, with little dental education 

forming part of any contact with professionals other than dentists. In order to fully 

engage the public with oral health, the isolation of dental care from general health 

and wellbeing services needs to be addressed, integrating it into the multidisciplinary 

team and challenging society’s preconceptions of dental care. The positive response 

of patients towards the intervention piloted in (oral health promotion in pharmacy) 
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found that only 3.3% (n=35) of patients receiving the intervention reported that a 

pharmacy was not an appropriate place to receive advice about their teeth, 

demonstrating the acceptability of patients to pharmacy’s increased role in the 

provision of oral healthcare. 

4.7 Meso (organisational/professional integration) 

At a meso level there are a number of barriers to both organisational and 

professional integration that impact on the quality and safety of population-based 

oral healthcare. 

4.7.1 Isolation 

All professional groups interviewed in this work cited poor working relationships 

between dental and medical services, and isolated practices, both at an individual 

clinical level and at a meso (organisational/professional level). This includes both 

situational and geographical isolation, which is further enhanced through limited 

referral pathways between the settings and minimal interprofessional education. The 

lack of locally commissioned collaborative services represents a barrier; however 

when oral health teams and pharmacy collaborate (oral health promotion in 

pharmacy), positive contributions to both population and individual patient health can 

be achieved. This requires closer networking between the professional groups to 

meet the needs of local populations.  

4.7.2 Communication and collaboration 

A significant challenge for the integration of oral and general medical care is the 

limited communication and collaboration between care settings. Pharmacy and 

medical participants reported good lines of communication between their respective 
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services, with pharmacists increasingly contributing to more advanced clinical 

services in both community and general practice settings. This was facilitated 

through close joined up interprofessional education, formal referral pathways and 

shared access to either full medical records (in the case of general practice 

pharmacists) or Summary Care Records. These lines of communication and 

collaboration between dental services and pharmacy/medical services in primary 

care do not exist, posing a significant barrier for the integration of oral healthcare 

across care settings. 

4.7.3 Local population needs 

As a meso level there are local population issues/demands that impact on the 

provision of services in the area. In (oral health promotion in pharmacy) a pharmacy-

based oral health intervention was piloted in parts of County Durham with a high 

degree of deprivation. Participants reported that in the North East of England, large 

proportions of the population place a low emphasis on the importance of oral health; 

with this study identifying that 20.2% (n=216) of patients had not visited their dentist 

in the previous 2 years. This represents an opportunity for pharmacy to engage with 

patients that are poor dental attenders and the service that was delivered resulted in 

66% (n=701) patients reporting a positive intention to ‘definitely’ change oral health 

behaviours following the intervention. Many participants did, however, report 

significant issues in relation to their workloads, both at an individual and institutional 

level. Therefore, the addition of new services and expansion of roles needs to be 

considered in relation to the wider demands on staff time and capacity. 
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4.7.4 Education of healthcare professionals 

Pharmacy professionals had a good understanding of their current/potential role in 

oral healthcare. However dental participants in particular had a limited understanding 

of what the pharmacist’s role involved, over and above the traditional sale and 

supply of medication from a community pharmacy.  A fundamental consideration in 

relation to the provision of safe and effective oral healthcare is the limited 

interprofessional education on oral health. Participants reported limited 

interprofessional training with dentists, resulting in poor understanding of the other 

professionals’ roles, responsibilities and each other’s potential to improve patient 

care. As a result, the scope of oral healthcare and the competence of individual non-

dental professionals in the provision of oral health advice and/or more specific 

targeted interventions is limited. Interprofessional oral health education needs to be 

part of training programmes to develop both subject knowledge and more effective 

interprofessional collaborations.  

4.7.5 Practitioner’s competence and capability 

Although not specific to oral health-related conditions, there is clearly an advancing 

role for pharmacists in the delivery of clinical interventions in primary care. Many of 

the pharmacists, particularly those working in a general practice setting, were either 

working towards or already acting as independent prescribers. The varying clinical 

capability of pharmacists represents differences in the clinical responsibility and 

accountability in this professional group, and therefore the limitations on the care 

individuals provide at a micro/clinical level.  The roles of individual staff and their 

potential to engage in oral healthcare could potentially be enhanced through 

upskilling the pharmacy workforce and through further education. 
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This enhanced role represents an opportunity for pharmacists, who are the 

medication experts in the multidisciplinary team, to take greater responsibility for 

safe and effective medication use; this aligns with the safe prescribing and 

monitoring of MRONJ-implicated medicines and greater involvement with conditions 

such as type 2 diabetes as part of chronic disease management. 

4.7.6 Perceived hierarchy 

Despite the increased responsibility and accountability of pharmacy professionals 

identified above, there remains a perceived hierarchy from both professionals and 

patients, in terms of roles and responsibilities. Pharmacists would typically report 

referring patients for further investigation with dental and medical issues to either the 

GDP or GP respectively. Although clearly an appropriate safety net, pharmacists 

identified that they could contribute more and in many cases are the right 

professional group to manage simple oral health issues. 

4.8 Micro (practice integration) 

4.8.1 Individual clinical competencies 

The limited interprofessional education on oral health translates at a micro level to a 

lack of competency in providing oral health services. Knowledge of oral health issues 

varied between participants, although most had a workable understanding of basic 

oral health promotion advice. Participants identified that a pharmacists’ role includes 

the promotion of healthy lifestyles, the provision of preventive advice and the safe 

use of medication. However, there were clear gaps in the knowledge of appropriate 

preventive strategies for MRONJ and in the wider associations of oral health with 

general health and wellbeing. Although very few participants had encountered a 
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patient with MRONJ, the significant quality of life implications associated with the 

condition resulted in these practitioners being more vigilant towards the prevention of 

the condition and the education of patients at risk of its development. 

4.8.2 Professional relationships 

The relationships between pharmacists and both their patients and other healthcare 

professionals directly influences their individual practices. Both pharmacists and 

patients reported good reciprocal relationships, with patients highlighting the ease of 

access and approachability of pharmacists, making them a valued source of health 

advice. Patient participants generally displayed a positive attitude towards the 

widening role of pharmacists and in integration of pharmacists into the general 

practice team. There were, however, some concerns regarding the accessibility of 

pharmacists in this setting, as a strength of the traditional community pharmacist is 

both their convenient location and accessible working hours. 

4.8.3 Isolated working patterns  

 A key finding was the perceived isolation of the dental team from other primary care 

health service providers (dentist attitudes towards MRONJ and lack of 

interprofessional working). Although this is clearly an issue at a meso and macro 

level as described above, it also results in challenges for the management of 

individual patients and for individual practitioners. Participants across the studies 

reported poor collaborative care between medical and dental services, with limited 

interprofessional relationships and a distinct lack of formal referral pathways. As a 

result, referrals to dental teams are typically informal and revolve around the 

principles of signposting patients to services, with little or no further follow up. The 

contextual, situational and geographical isolation of dental professionals reported at 
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an individual level impacts on many aspects of patient care; in particular for dentists, 

obtaining accurate medication histories from patients and in engaging with high 

quality collaborative patient care is a challenge. 

4.8.4 Individual patient needs 

Although wider policies and practices at a meso or macro level can impact on 

individual patient care, it was apparent from the interviews with both patients and 

with healthcare professionals that there are significant variations in individual patient 

needs and complexities. Consequently, healthcare practitioners often have to 

prioritise the management of certain conditions and/or the information that is 

provided to patients. In many cases where patients have multiple co-morbidities, oral 

health was seen as having a lower priority and therefore was neglected in preference 

for matters deemed to be more clinically relevant to individuals by clinicians. 

Although MRONJ is rare, it was apparent from the findings in (patient attitudes 

towards MRONJ) that the condition can have significant negative effects on patients’ 

quality of life. The qualitative interviews with patients highlighted the extent of the 

physical, psychological and social implications of the conditions that impact 

significantly on individual patients. This includes experiencing pain associated with 

MRONJ and the regular need for analgesic medication, the requirement to attend 

regular appointments with medical/dental professionals, concerns about potential 

complications and surgical management, and social anxieties linked to eating and 

drinking in public. Although MRONJ is rare, the current lack of focus on preventive 

strategies at a population-based level are putting individual patients at risk. Greater 

focus on preventive care across this patient group could facilitate a reduction in the 

incidence of MRONJ. 
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4.9 Functional and normative integration 

A significant barrier to effective collaborative oral healthcare is the current lack of 

access to shared medical records. Pharmacists have access to Summary Care 

Records, but currently GDPs have no access to either full or Summary Care 

Records. This  was described by participants as a significant challenge that 

potentially impacts negatively on patient safety (dentist attitudes towards MRONJ). 

The safe prevention of MRONJ requires dental practitioners to be fully informed 

about a patient’s medication history and access to this information could improve 

patient safety, facilitating the implementation of MRONJ prevention guidelines. 

Dentists currently rely on patients to provide medication histories or need to contact 

general medical practices directly to obtain the information, which is a time-

consuming and inefficient process. The access to shared records can also be an 

issue from the perspective of medical/pharmacy professionals, as they have no 

record of what dental treatment has been performed or which medication has been  

prescribed by GDPs.  

There is also a distinct lack of formalised referral pathways between dental and 

medical care settings, with participants reporting that referrals were typically informal 

and generally based on simply signposting patients. As a result, there is no follow up 

of patients requiring referral, no records that referrals have taken place and minimal 

communication between care settings. This poses a significant challenge in the 

implementation of MRONJ prevention strategies, which require referrals from 

prescribers to dentists on prescribing of implicated medications and, in turn, 

assurance that patients are dentally fit to receive these medications before initiation. 

Formalised referral pathways, with shared medical records could facilitate the 
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implementation of these recommendation and reduce the incidence of MRONJ in at-

risk patients. 

The lack of collaboration between the professional groups and the limited focus on 

oral health prevention is a barrier to effective oral healthcare. Oral health was seen 

by some participants as being the responsibility of dentists, with other healthcare 

professionals and patients not being aware of, or engaging with, the links between 

dental and general health. Education of both healthcare professionals and patients 

on the links to general health and wellbeing could strengthen the relationship 

between oral and general healthcare. Getting all professional groups to engage with 

the links between oral and general health could facilitate the development of a 

shared mission and provide tangible benefits for both individual patients and the 

population. This requires effective integration across micro, meso and macro levels 

of patient care facilitated through education, supportive healthcare policies and 

better lines of communication. The isolation of dental services represents a 

significant barrier at all levels; for individuals, locally organised meeting and 

educational opportunities that include all the professional groups could help 

individuals to form better working relationships with their peers in their local 

communities. 
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Chapter 5: Discussion 

5.1  Summary of key findings and comparison to the existing literature 

Each of the papers forming this submission have produced independent results; the 

coherence of the work as a whole and the exploration through the Rainbow Model of 

Integrated Care has identified a number of key findings that further develop the 

existing literature in this field. 

On an individual, clinical level, the significant negative impact of MRONJ on quality 

of life has been illuminated through my research. Despite MRONJ being a rare 

phenomenon, the impact that this condition has on the individual patients interviewed 

in my research was apparent (patient attitudes to MRONJ) and is a key message 

that needs to be taken from this research. MRONJ affects patients physically, 

through ongoing pain that requires regular analgesic medication and repeated 

infections requiring antibiotic therapy. There are also significant psychological and 

social implications for patients; concerns over the need for extensive surgical 

interventions, the requirements for regular dental appointments and challenges in 

relation to eating and drinking in public were described by participants. Although the 

majority of healthcare professional participants had not encountered a patient with 

MRONJ in practice, those who had clearly understood the implications of the 

condition and reported changing their practices to incorporate preventive advice due 

to the impact they had observed in their patients.  

The impact of MRONJ on quality of life has been explored previously in the literature 

and by research forming the PhD of the applicant for this Advanced Fellowship 

Award.  The qualitative methodology adopted in my work provided insight through in-

depth interviews with patients suffering from MRONJ, capturing the significant 
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negative impact of the condition and highlighting the ongoing challenges, and the 

physical, psychological and social distress that results from MRONJ.  This study, 

however, focused on patients who were prescribed implicated medications for 

osteoporosis, and did not explore QoL in patients with a concurrent cancer. Cancer 

patients represent the highest risk group in terms of MRONJ development and the 

interrelationship between cancer and MRONJ has not been explored. 

A small-scale study of 34 participants using the Oral Health Impact Profile-14 

questionnaire, concluded that MRONJ does negatively impact on quality of life 

(Miksad et al., 2011). This study was able to quantify the significance of the 

condition, but provided no insight into the specific effects that MRONJ has on 

patients in their daily lives. The published clinical guidelines make it clear that 

MRONJ is difficult to treat, hence the recommendation of preventive strategies 

(SDCEP, 2017); the significant impact of the condition identified through my work 

strengthens the messages in these guidelines and reinforces the need for 

prioritisation of preventive care. 

A key finding across this body of work is the poor knowledge of oral health amongst 

pharmacists, GPs and patients; this was particularly apparent in relation to the 

implementation of MRONJ prevention and with the links between oral and general 

health. This lack of knowledge adds to the existing literature, in which there are 

examples of studies demonstrating poor knowledge in this field.  A small 

questionnaire-based study in North Wales found that only 11.8% of GPs and 9.7% or 

pharmacists were able to specifically identify osteonecrosis of the jaw as an adverse 

effect of bisphosphonate therapy (Masson et al., 2009).  The pharmacist and GP 

participants in my work were all aware of osteonecrosis of the jaw associated with 
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bisphosphonate therapy; this finding correlates more closely with the work of Raj et 

al. (2016), who, again through a survey based study, found that 88.2% of GPs and 

84.6% of pharmacists were able to identify osteonecrosis of the jaw as a 

complication of bisphosphonate therapy. However, it should be noted that in my work 

an essential component of gaining informed consent required the provision of a 

participant information leaflet in advance of participation; this potentially exposed 

participants to the study concepts prior to the interviews.   

Participants from across all professional groups had limited knowledge of other 

medicines implicated in MRONJ; most were only aware of the association with 

bisphosphonate therapy. This lack of knowledge corresponds with a study by Tanna 

et al., (2017) who found that more than 90% of GDPs were unaware of medications 

other than bisphosphonates which are associated with MRONJ. This represents a 

significant risk to patient safety, particularly given the increased prescribing rates of 

these medications and that many of these are initiated and often supplied exclusively 

in a hospital setting. As a result, many primary care practitioners are potentially 

unaware of a patient’s full medication list, compromising patient safety for this patient 

group.  

My research has also highlighted that the preventive strategies recommended in 

published clinical guidelines are not being routinely followed in practice. This poses a  

question regarding the potential legal liability of the healthcare team if the 

recommended preventive care and associated patient education are not prioritised.   

An article in the British Dental Journal highlighted the potential legal implications and 

identified that malpractice claims have been made in relation to MRONJ (Russo et 

al., 2014). 
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There is an awareness of the risk associated with some of the medications as 

described above, but this knowledge does not translate into the provision of optimal 

patient care. This represents a significant patient safety issue and places patients at 

risk of developing MRONJ. Raj et al., (2016) found that the majority of GPs did not 

advise pre-treatment dental care; this corresponds with the findings of my work, in 

which both patients and healthcare professionals reported little engagement with the 

recommended preventive advice in clinical guidelines and education of patients on 

the risk of MRONJ. The lack of knowledge amongst patient participants was evident 

in my work (patient attitudes to MRONJ); a result of a lack of education by healthcare 

professionals on the risks and enforcement of preventive advice. This is similar to a 

study in Germany which reported that only 32% of patients who were prescribed IV 

and 17% of patients who were prescribed oral bisphosphonates knew about the risk 

of developing osteonecrosis of the jaw (Bauer et al., 2012).  

The lack of knowledge of oral health goes further than MRONJ prevention. Non-

dental participants reported a reasonable working knowledge of basic oral health 

issues, a finding similar to previous work in the North East of England (Mauder and 

Landes, 2004), but there was an apparent lack of knowledge of the crossover with 

general health and wellbeing. This supports findings from similar research in New 

Zealand, in which pharmacists did not provide any additional advice to patients with 

diabetes or cardiovascular disease (Buxcey et al. 2012). Although pharmacists were 

not included, a qualitative study exploring the collaborative management of patients 

with type 2 diabetes in the North East of England also identified that an isolated 

knowledge base and a perceived segregation between medical and dental 

professions were negatively impacting on patient care (Bissett et al., 2013). The 

need for further oral health education is not a finding unique to pharmacists working 
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in the UK; studies in Australia and New Zealand have produced similar findings, 

concluding that there was a need for further education and training of pharmacy staff 

to enhance their role in practice. (Freeman et al., 2017, Janse Van Rensburg et., 

2019, Taing et al., 2019).  

The lack of interprofessional education in oral health is a significant barrier to optimal 

patient care. This translates at a micro level to a lack of competence amongst 

individual practitioners in delivering oral healthcare, with patients therefore not 

always fully informed about the risk of MRONJ. At a professional and organisational 

level, the lack of interprofessional education results in poor understanding of each 

professional’s role and the segregated approaches to patient care evident in my 

research. At a macro, or system level, greater focus on preventive oral health 

policies and education of both patients and healthcare professionals could facilitate 

better collaboration in practice. The development of Primary Care Networks (PCNs) 

as part of the NHS Long Term Plan potentially represent a means of improving 

collaboration between organisations. Work to incorporate dental services into PCNs 

is needed to explore the potential benefits of improved organisational integration on 

collaborative care at a population level. 

I have demonstrated that pharmacists can provide basic oral health interventions 

(oral health promotion in pharmacy). Pharmacists were able to provide oral health 

advice to a large number of patients, including those whom reported minimal prior 

engagement with dental services, producing positive intentions to change oral health 

behaviours. In my study, pharmacists were able to proactively recruit patients to 

receive oral health interventions; this is a significant development in the evidence 

base, as studies to date have found that oral health advice is currently only provided 
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in repose to patient requests (Steel and Wharton, 2011). The expansion of 

pharmacist roles to incorporate oral healthcare could facilitate an improvement in 

oral health in at-risk patient groups. The model designed and piloted in my work in 

County Durham could be transferable to other geographical settings and potentially 

represents a novel means of addressing oral health inequalities in populations that 

include poor dental attenders and those with high oral health needs.  

The contextual, situational and geographical isolation of dental teams is a barrier to 

optimal patient care. This is further enhanced by a lack of supportive and functionally 

integrative systems; such as no dental access to patient’s clinical information 

through full medical or Summary Care Records. Isolation of dental professionals has 

been identified previously as a significant issue in practice; work by the British Dental 

Association identified professional isolation as a contributing factor to mental illness 

and burnout amongst dentists (Larbie et al., 2017).  The isolated knowledge base 

and perceived divisions between the medical and dental professions was also 

identified in research exploring the collaborative management of diabetes (Bissett 

et., 2013). Work to develop interprofessional relationships could therefore result in 

higher quality patient care and less isolation of dental services from general 

healthcare. Good personal relationships between practitioners has been identified in 

previous qualitative work as contributing to positive experiences of cooperation and 

collaboration (Holzinger et al., 2016). 

In my work it is apparent that this isolation is preventing effective collaborative care 

and with MRONJ it is essential that dentists are aware that patients are prescribed 

implicated medications. This isolation and lack of integration represents a patient 

safety issue, as dentists are performing invasive dental treatment and prescribing 
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medications in situations where they are potentially unaware of patient’s medical and 

medication information. Currently, dentists rely almost exclusively on patients to 

provide medical histories, posing a risk to patient safety. A study of 258 osteoporosis 

patients produced findings that highlight the perceived lack of awareness of dentists 

about patients’ medical conditions; 46.5% of patients estimated that their dentist was 

unaware of their diagnosis of osteoporosis (Rotman-Pikielny et al., 2019). It was also 

apparent that there is limited communication between medical and dental services, 

with participants reporting a lack of formal referral pathways. This is similar to 

another study exploring interprofessional collaboration in diabetes, which found that 

dentists tend not to contact GPs regarding the management of patients with diabetes 

and when they do so it is typically through the patient, as opposed to through formal 

referral channels  (Bissett et al., 2019). 

Both the healthcare professionals and patients interviewed in my research identified 

a potential role for pharmacists in oral healthcare and the prevention of MRONJ. The 

increased responsibility and accountability of this professional group, particularly in 

those with independent prescribing qualifications undertaking expanded clinical roles 

represents a potentially unexplored approach to facilitating an increase in the 

adoption of MRONJ preventive care.  

The acceptability of patients towards pharmacies playing a role in the provision of 

oral healthcare represents a key finding of my work. Previous literature had identified 

that pharmacist and pharmacy support staff perceived oral health as part of their 

professional role (Steel and Wharton, 2011, Mann et al., 2015), but little work had 

been done to explore this from a patient’s perspective. The intervention trialled in 

(oral health promotion in pharmacy) demonstrated that a pharmacy is an appropriate 
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place for patients to receive oral health advice, providing evidence for 

commissioners to consider utilising pharmacies to reach patients that do not engage 

with regular dental services.  

5.2 Strengths and limitations 

This thesis is the cumulation of 5 individual papers; the synthesis of the results 

around a cohesive theme provides both strength and depth to the research that is 

not possible when viewing each paper in isolation. Across this whole body of work I 

have interviewed a total of 82 individuals, including 59 healthcare professionals and 

23 patient participants. This represents a significant piece of in-depth qualitative 

research and collectively this work as a whole strengthens the findings of each 

individual study. 

Each of the papers has gone through a rigorous ethical and subsequent peer review 

process prior to publication. Each paper was improved through this process and 

each has been published in a well-regarded academic journal. The papers published 

in BMJ Open are Open Access, with readers able to view peer review comments, 

supplementary files and research checklist in full. This improves the transparency of 

the work and demonstrates that the research has been performed to a high standard 

that is fit for academic publication. The process of preparing my work for publication 

and responding to peer review comments has also acted to significantly develop my 

own skills as an independent researcher. This has given me the ability and 

confidence required to conceptualise, design, undertake and disseminate high 

quality research. This will enable me to progress as a researcher and enhance the 

quality of my future work following the completion of my PhD. 
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Much of this work has been performed in the North East of England, with the 

exception of the MRONJ patients that were recruited to (patient attitudes towards 

MRONJ) from Sheffield and London. The North East is a region with traditionally 

poor oral health and challenging socio-economic demographics. The qualitative work 

performed in this research does not seek to generalise findings, but rather produce 

transferable findings that can be considered in the context of similar locations and/or 

settings. Therefore, the application of this work to other regions with differing 

demographics, or to other settings with differing dental and/or medical care service 

models may not be possible. The methodological approach adopted strengthens the 

existing literature, which is currently predominated with relatively small-scale 

quantitative studies. The qualitative approach has illuminated the underlying 

attitudes and perceptions of participants in a way not possible through the methods 

adopted in the existing literature. 

The analysis of the cohesive body of work through the Rainbow Model of Integrated 

Care has identified a number of barriers and enablers for the integration of oral 

health and MRONJ prevention into pharmacists’ roles. These provide evidence and 

recommendations that are relevant to both clinicians and policy makers and could be 

utilised to further this research and area of practice. 

My work has built on the extant literature; significantly, the findings in relation to the 

quality of life implications of MRONJ provide evidence that did not previously exist. 

Research and published clinical guidelines make reference to the quality of life 

implications of MRONJ, but there has been little exploration beyond this point. My 

work has added to the evidence base, demonstrating the significance of MRONJ and 

the extent of the physical, psychological and social issues faced by this patient 
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group. This evidence acts to further support the recommendations for the 

prioritisation of preventive care and the education of both healthcare professionals 

and patients. 

My work has progressed the evidence base by moving beyond ‘what could 

pharmacy do’ to improve oral healthcare and has explored what a pharmacy-based 

intervention can actually look like in practice. The service designed and evaluated in 

(oral health promotion in pharmacy) acts as a model that can be replicated and 

transferred to other locations. This work has also resulted in a significant drive 

across the North of England to improve the education of pharmacy professionals and 

students; this is discussed further in Chapter 7. 

5.3 Implications for clinicians and policy makers 

At an individual level, clinicians need to be aware of the links between oral and 

general health, and of the potential implications of prescribed medication on the oral 

cavity. The significant quality of life implications of MRONJ highlighted in this 

research represent a key finding and further develop the evidence base that 

supports the preventive recommendations provided in clinical guidelines. The 

introduction of interprofessional education in oral health could facilitate an improved 

working knowledge that translates into increased implementation of preventive 

advice with medicines associated with MRONJ and the provision of oral health 

advice to at-risk patients. 

At an organisational and professional level, greater consideration should be given to 

the incorporation of oral health into locally commissioned services, designed to meet 

local population needs. Services which require closer collaboration between the 

dental and medical professions could facilitate a reduction in isolated practices and 
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facilitators for functional integration, such as shared medical records and formal 

referral pathways, could improve lines of communication. Interprofessional education 

could not only improve oral health knowledge, but it could also improve 

understanding of professional roles, breaking down perceived hierarchies and 

historically stereotyped roles.  

The House of Care model provides a framework for patient-centred co-ordinated 

care in the context of diabetes management (Year of Care, 2011), with diabetes 

representing a key example of patient care requiring the co-ordination of multiple 

healthcare professionals. The House of Care model consists of four key constructs: 

(1) engaged and informed individuals, (2) professionals committed to 

partnerships, (3) organisational and supporting processes and (4) system wide 

approaches to commissioning. The evidence from my research has clearly shown 

that dentists are isolated and poorly integrated into the multidisciplinary team. 

However, the integration of oral healthcare into the wider healthcare system 

following this model could potentially address the issues identified in my research. 

This could aid the optimisation of MRONJ prevention and could also address other 

areas in which oral health impacts the overall health and well-being of patients. 

My work has demonstrated that pharmacists are willing to expand their professional 

role to include oral healthcare, a role for which patients have also demonstrated an 

acceptance towards and one which has produced positive intentions to change oral 

health behaviours. Commissioners should consider pharmacists as a potential 

avenue for engaging with historically hard-to-reach patient groups and those who are 

at high risk of both oral and general health complications. This could be facilitated 

through upskilling pharmacists; this includes the provision of promoting oral health 
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promotion, targeted intervention in high risk population groups, for example as part 

of type 2 diabetes chronic disease management clinics, and in relation to oral 

adverse effects of medications. This includes continuing to train pharmacists as 

independent prescribers in both community and general practice settings, the 

provision of oral health-related CPD and integration of oral health into the initial 

education and training of pharmacists. 

The success of (oral health promotion in pharmacy) has resulted in Health Education 

England (HEE) rolling out oral health CPD sessions for pharmacists across the North 

of England. At the time of submission of this thesis, 346 pharmacy staff have 

received this training. The success of (oral health promotion in pharmacy) resulted in 

a change in health policy at Durham County Council. In 2018-19 oral health became 

a local target for all 109 Healthy Living Pharmacies in the county, meaning that in 

order to receive NHS quality payments, pharmacies must actively support their 

patients’ oral health, engaging in health promotion activities. This is an excellent 

example of how health policies can be focused to meet the oral health needs of a 

local population. 

There is a significant need at a system level to change the oral health attitudes and 

behaviours of the population. This could be facilitated through an NHS dental service 

that is focused on prevention and through education of the general public on the 

benefits of good oral health care, specifically related to general health and wellbeing. 

Collaborations between professional bodies and patient groups could act to 

champion and role model optimal practice and encourage integration of care. 
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5.4 Unanswered questions and future work 

This body of work has presented as many questions requiring further research as it 

has answers. This, however, represents a significant opportunity for myself to 

progress as an independent researcher alongside continuing the effective 

collaborative relationships that have been successful in achieving quality outputs to 

date. I intend to seek funding as the principal investigator from organisations such as 

the NIHR to further pursue a number of these themes on completion of my PhD. 

My work has shown that pharmacists can play a role in the provision of oral 

healthcare and although in (oral health promotion in pharmacy) patients self-reported 

positive intentions to change behaviours it was not feasible to establish if this 

resulted in any long term or clinically significant improvements in oral or general 

health. Further work to explore these benefits is required and this could, in particular, 

take an increasing focus on targeting those patients at highest risk, or those whom 

would benefit the most. A clear example of this would be type 2 diabetes, whereby 

improved oral health of patients has already demonstrated the potential to improve 

diabetic control; pharmacists could work specifically to identify and target this group 

of patients. There are also potentially opportunities for pharmacists to engage with 

oral cancer screening services; work published recently has identified that many oral 

cancer patients have not engaged with dental services in the 2 years preceding 

diagnosis (Purkayastha et al., 2018). This potentially presenting an opportunity for 

pharmacists to get involved with screening programmes and educational campaigns, 

especially integrated into existing services such as smoking cessation and 

medication reviews. At the time of submitting this thesis, I am working on a research 
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proposal with the view to seek funding to investigate the potential role for 

pharmacists in the early detection of oral cancer. 

There is a clear need for further work to optimise the prevention of MRONJ. My 

research has, alongside existing published literature, highlighted that the preventive 

strategies and the patient education recommended in clinical guidelines are not 

followed routinely in practice. Clearly, much of this is attributable to a lack of 

education and it is important to signpost practitioners to these guidelines. However, 

there needs to be further work to develop more effective lines of communication, 

referral pathways and collaborative care of this group. Current practices are putting 

patient safety at risk and with the increased prescribing of implicated medicines, 

MRONJ could become more prevalent in clinical practice. 

Current pharmacy services, such as the New Medicines Service (NMS) could be 

adapted to include bisphosphonates; the NMS is part of NHS Community Pharmacy 

Contractual Framework in England and the service provides support for patients with 

long-term conditions that have been newly prescribed a medicine. The economic 

evaluation of the service identified the NMS to be a cost-effective intervention that 

improves adherence to medications and that the service had the potential to be 

expanded to other areas and to other health systems (Elliott et al., 2017). The NMS 

service specification does not currently include bisphosphonates, however further 

work to explore the benefits of this could provide a means of facilitating patient 

education and referrals to dental services by pharmacists at the point of treatment 

initiation. 

 A key enabler to improving patient safety in general dental practices would be 

access to Summary Care Records. Further work is needed to explore the 
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implementation of this in dental practices and to establish the benefits that access to 

this information provides. 

A common theme in this thesis is the need for more effective oral health and 

interprofessional education. There are a variety of ongoing initiatives, including those 

introduced as part of my work (Chapter 7), however further evidence is required to 

establish the effectiveness of these educational interventions and any resulting 

changes in practice. A more joined up approach to system integration facilitated 

through professional bodies and healthcare policy could enable higher quality and 

widespread educational developments. 
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Chapter 6: Conclusion 

MRONJ represents an ongoing challenge in clinical practice, with patients prescribed 

implicated medications continuing to be at risk of developing the condition. My work 

has demonstrated limited awareness of MRONJ amongst both healthcare 

professionals and patients; therefore, the recommended preventive dental care and 

the reinforcement of good oral hygiene for this patient group is not prioritised in 

practice. The impact of this is significant and my research has added to the evidence 

base highlighting the considerable quality of life implications associated with 

MRONJ. Patients with MRONJ have described a range of physical, psychological, 

and social issues, that impact negatively on their lives, strengthening the need for 

the prioritisation of preventive dental care. 

Multidisciplinary working in oral health is limited, with my work identifying poor 

communication, a lack of referral pathways, and no access to shared medical 

records. The isolation of the dental team from other healthcare professionals 

reinforces the historically stereotyped and segregated roles that patients associate 

with each professional group. The limited focus on oral health by pharmacists and 

GPs is a result of poor knowledge of oral health issues; particularly on the links 

between oral and systemic health in conditions such as diabetes.  

The rapidly developing role of the clinical pharmacist in general practice represents 

an opportunity to integrate oral health advice into the management of patients in this 

setting. Pharmacists in this setting are taking more clinical responsibility and 

therefore becoming increasingly accountability for safe patient care. My work has 

identified key roles for pharmacists in the prescribing of medications, maintenance of 

medication histories and the transfer of information between care settings; this  
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represents an opportunity for pharmacists to engage with oral healthcare and the 

prevention of MRONJ. 

A greater emphasis on preventive dental care at both a policy and practice level are 

required, alongside the need for interprofessional education on oral health. 

Interprofessional education could act to improve knowledge at an individual clinical 

level, as well as developing effective collaborative relationships that cross 

professional boundaries.  

Although current practices do not facilitate optimum patient care, my work has 

identified that pharmacists are able to play a greater role in the provision of oral 

healthcare. I have demonstrated that pharmacists in a community setting can 

engage patients with a poor history of accessing dental services and can provide 

simple oral health interventions that result in positive intentions to change oral health 

behaviours. This service represents a model that could be adopted and transferred 

to similar settings to address local population needs and oral health inequalities. 

Further work to optimise the prevention of MRONJ is required, exploring 

collaboration across different professional groups, the sharing of patient information 

and improved referral pathways. There is also significant scope to further develop 

the role of the pharmacist in oral healthcare. This includes research that explores 

utilising pharmacists to target patient groups at highest risk of oral health issues, for 

example type 2 diabetes. Pharmacists also have the potential to engage with oral 

cancer screening services and to continue promoting good oral hygiene behaviours 

to the wider population.  
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Chapter 7: Translating my research into pharmacy education 

My research into the role of pharmacy in the provision of oral health inspired me to 

explore opportunities to collaborate with dental colleagues from the University of 

Newcastle to address the limited interprofessional collaboration between the 

professional groups highlighted in this submission. 

I worked with colleagues at the University of Newcastle to conceptualise and 

introduce an interprofessional education (IPE) initiative for both undergraduate 

pharmacy and dental students with two main aims; (1) to develop an understanding 

of the roles of each professional group; (2) to support the development of knowledge 

in relation to key patient safety issues encountered in practice. A case-based 

approach was initially piloted, with students working in small interprofessional groups 

to explore cases that contextualised course material and prior learning. The IPE 

initiative has been iteratively developed based on feedback from students and 

facilitators; this has included simple adjustments to the student group size, timings of 

the sessions and background of staff delivering the sessions. The student response 

to this has been overwhelmingly positive; 95% of students reported that they were 

motivated to learn about the subject and 89% agreed that they now understood how 

to work collaboratively. Poor understanding of professional roles was identified as a 

barrier to effective collaborative care in my research and the IPE has been 

developed over each iteration to place a greater focus on developing relationships 

between the professions over academic content.  It is now a highly valued 

permanent fixture in the curriculum at both institutions, has been delivered to over 

700 students and sets the foundations for collaboration before students enter clinical 

practice. 
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This pedagogic work has resulted in the publications and conference presentations 

listed below. 

Ferrie, L. and Sturrock, A. (2017). Interprofessional drug safety: enhancing 

collaborative knowledge exchange. Medical Education. 51:1176–1177. 

https://doi.org/10.1111/medu.13442   

Ferrie, L. and Sturrock, A. (2017). The last frontier. Interprofessional learning 

(IPL) events between dentistry and pharmacy. 37th SEF National Meeting with 

guest society@ the British Pharmacological Society, Barcelona. (Oral 

Presentation) 

The oral health intervention service in community pharmacies, as described in (oral 

health promotion in pharmacy) of this submission was incredibly successful and the 

publication has generated interest across the pharmacy and dental professions. The 

role of pharmacists as oral health educators has subsequently been highlighted by 

the editor of the British Dental Journal (Appendix 5).  

A key impact of my work is the increased focus on oral health education across the 

region. The impact of my work has demonstrated that the concept of pharmacists 

providing oral health advice could be replicated on a wider scale with appropriate 

education and training. The training provided for participating pharmacies in this 

project has subsequently been rolled out across the North of England, with training 

sessions provided by the HEE Dental Team for pharmacists, and pharmacy support 

staff; to date 346 pharmacy staff have received this training as an accredited CPD 

session. 
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 I have also worked with the team to provide training for Health and Social Care staff 

on the impact of medications on oral health. This has also included educating these 

staff on the role that pharmacists can play in managing the oral health of patients in 

a care setting and encouraging interprofessional collaboration. 

I have worked with the HEE Dental Team to embed this oral health training into the 

undergraduate pharmacy programme at the University of Sunderland; following the 

teaching sessions 92% of students agreed that the provision of oral health advice is 

part of their role, strengthening links between undergraduate education and clinical 

practice. To date over 300 pharmacy students have completed this training. This has 

created a unique link that showcases the reach of my work, impact on patients in 

practice, professional development of pharmacy staff, and adding value to the 

undergraduate pharmacy programme. The collaborative opportunities between the 

professions and my research have been highlighted by the Editor-in-Chief of the 

British Dental Journal. 

Pharmacists can be such a valuable potential source of patient education and 

could potentially be helped to develop into a more recognised resource of 

community information on oral health. (Editor-in-Chief, British Dental Journal) 

The development of research informed teaching and the introduction of novel 

interprofessional opportunities in the provision of oral health education, has 

alongside other pedagogic work, led to professional recognition on a national scale. I 

became a Senior Fellow of the Higher Education Academy (SFHEA) in February 

2019 and in August 2019 I was awarded a prestigious Advance HE National 

Teaching Fellowship (NTF). My NTF was awarded for my work developing 

interprofessional education in oral health, the alignment of my pedagogic work with 
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my research, and for the use of simulation-based teaching and interprofessional 

mental health education. The works presented in this thesis have therefore helped to 

facilitate the development of my career, both in relation to research and to teaching 

and learning. These are both elements which I plan to pursue further in my career. 

My PhD will act as a springboard to exploring further research opportunities as a 

principal investigator and as a PhD supervisor, and the development of high-quality 

teaching and learning initiatives that champion the importance of oral health and 

collaborate education. 
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Chapter 8: Reflections on my research journey and a PhD by publication 

I entered academia from clinical practice with limited experience of research, but a 

desire to develop professionally and progress to become one of the country’s leading 

clinical academic pharmacists. Following my appointment as a Senior Lecturer I was 

fortunate to be mentored by my PhD Supervisor Professor Scott Wilkes; a Professor 

of General Practice and Primary Care and now the Head of the University of 

Sunderland School of Medicine. Professor Wilkes provided an overview of the 

various routes towards obtaining a PhD, and a PhD by Publication fitted well 

alongside my teaching commitments and my desire to develop a portfolio of peer 

reviewed publications. 

I was also appointed as a Clinical Research Pharmacist (0.2 WTE for 12 months) at 

Coquet Medical Group under the supervision and management of Professor Wilkes. 

In this role I set up and recruited patients from the practice into NIHR Portfolio 

studies; this experience gave me exposure to high quality clinical research and 

served as an excellent learning and development opportunity. 

The University of Sunderland funded my attendance at a Qualitative Research 

Methods course at University College London; this is a learning experience that has 

benefited me significantly in the conceptualisation, delivery and dissemination of the 

papers forming this submission. 

In 2016 I received the Pharmacy Research UK (PRUK) and United Kingdom Clinical 

Pharmacy Association (UKCPA) Clinical Research Award, to undertake the research 

project that forms (patient attitudes towards MRONJ) of this submission. This funding 

facilitated the adoption of my research onto the NIHR Portfolio, providing Clinical 

Research Network (CRN) support to recruit patients with MRONJ from across 
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England. The experience gained through undertaking an NIHR Portfolio study has 

been invaluable and I aim to utilise this in the future as I seek research grant income 

and NIHR support to further my work at post-doctorate level. 

Even though I prospectively set out to achieve a PhD by Publication, it has not been 

without its challenges. The individual research projects that form this submission 

have all required individual research ethics and governance approvals; a significant 

amount of work and a time-consuming process. However, I believe that my 

development as a researcher and each of my studies has benefited from this 

process and I am confident in my ability to conceptualise, prepare the documentation 

and undertake high quality, ethically sound research that is fit for peer reviewed 

publication. 

I have performed a total of 82 qualitative interviews across the papers that form this 

submission, interviewing 59 healthcare professionals and 23 patients. Recruitment of 

participants has perhaps been the most difficult part of my research journey to date. 

All participants have given their time voluntarily and recruiting busy healthcare 

professionals has been a time consuming and challenging process; I am grateful to 

all those who have taken part and given their time to contribute to this work. Patient 

recruitment in (patient attitudes towards MRONJ) was particularly challenging due to 

the rare nature of MRONJ; I travelled to both London and Sheffield to recruit 

participants for this study and I am again grateful to the NIHR CRNs who facilitated 

this process. 

I have developed significantly along this journey and I am a very different pharmacist 

to the one that was appointed as a Senior Lecturer in 2015. Each of my papers has 

been subject to rigorous peer review prior to publication, and again I believe that my 
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research and my approach to future work has benefited from this process 

considerably. 

On submission of my thesis I have developed a reputation for delivery high quality 

clinical research that has benefited my own professional development and the 

University of Sunderland. The papers forming this submission will also be submitted 

by the institution to the Research Excellence Framework (REF) 2021; provisional 

feedback has indicated that the papers meet the REF 3* Quality Standard i.e. 

‘internationally excellent in terms of originality, significance and rigour but which falls 

short of the highest standards of excellence’. At the time of submission of this thesis 

I am also preparing a REF Impact Case Study; this is focused on the impact of (oral 

health promotion in pharmacy) on a large number of patients both through the study 

and subsequently in practice, and the changes to oral health education and training 

which is now provided across the region. The successful production of high quality 

research has also furthered my progression and access to support at the institution; I 

am grateful to the research time allocated, article processing charge fees and 

research costs provided by Sunderland University’s Individual Research Plan 

allocation.   

I am proud to have transitioned from an inexperienced researcher into a clinical 

academic pharmacist through the completion of my PhD and look forward to 

exploring future opportunities to lead independent research projects and continue the 

excellent collaborative relationships with my supervisory team. I fundamentally 

believe that the pharmacy profession will benefit from a greater focus on the 

development of clinical academic pharmacists, embracing research as a key element 

of the pharmacist’s role. I have already taken on responsibilities supervising 
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postgraduate students undertaking a range of pharmacy practice-based MSc 

projects, a number of which I have supported to receive external funding to support 

their work. I intend to further my involvement at a postgraduate level through the 

supervision of other PhD candidates in the near future and hope to initially act as a 

co-supervisor with my own PhD supervisory team as I gain experience at this level. 
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