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Abstract  

Good oral hygiene is fundamental in preventing dental plaque-induced diseases, which are highly 
prevalent. Most general dental practice (GDP) patients receive oral hygiene advice (OHA), yet 66% 
have plaque present and on average 25% clean their teeth less than twice daily. By implication, OHA 
provided in GDP is not effective at improving plaque control or changing behaviour. Application of 
psychological behaviour change theory, such as COM-B, could improve patient compliance with 
OHA. This research aims to investigate how dental professionals (DPs) are taught to give OHA, how 
and what OHA is given in GDP, and evaluate two OHA behavioural interventions that aim to improve 
efficacy of OHA delivery and reduce preventable plaque-induced oral disease prevalence. 

A cross-sectional questionnaire-based study that captured a snapshot of undergraduate OHA and 
behaviour change teaching found dental hygienist and therapist students received more training 
than dental students, and both groups indicated more teaching on implementing behaviour change 
techniques (BCT) was desirable. Little high-quality continuing professional development (CPD) on 
behaviour change and OHA was available post-graduation. Questionnaire-based cross-sectional 
studies collected patient experiences on receiving, and qualified DP perspectives on their delivery, of 
OHA. All groups reported that OHA was predominantly delivered verbally, focussed on practical 
skills, and that motivation factors were most commonly cited by patients for non-adherence. In a 
pilot randomised controlled trial (RCT), OHA delivered alongside images of patient’s teeth and gums 
improved gingival health more than the standard of care delivered in GDP. In an OHA behavioural 
intervention RCT, goal setting, planning, and self-monitoring significantly reduced gingivitis 
compared to standard OHA in GDP patients.  

In conclusion, use of BCTs addressing more than the physical capability of performing oral hygiene 
improved patient oral health more effectively than the current standard of OHA provided in GDP. 
Furthermore, extended training for DPs is recommended in BCTs. 
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Chapter 1: Introduction 

Plaque-induced oral diseases such as dental decay (caries) and gum disease (periodontal diseases) 

are amongst the most common diseases globally, and both are, in the majority, preventable with 

good oral hygiene (Sanz et al 2017; Fuller et al, 2011). Both diseases have multiple similar risk factors 

and are associated with systemic diseases and have a common determinant which is an ecological 

imbalance in the oral microbiome driven by dental biofilm (plaque) formation and maturation (Sanz 

et al, 2017). Daily mechanical disturbance and removal of the dental plaque with an effective oral 

hygiene regime can reduce the risk of developing plaque related oral disease (Sanz et al 2017; Kilian 

et al, 2016; Fuller et al, 2011). 

Individual behaviour plays a key role in maintaining good oral health and people must have the 

knowledge and ability to carry out daily oral hygiene to remove dental plaque (Asimakopoulou and 

Newton, 2014). As 71% of adults in the UK attend a dental practice at least once a year, dentists, 

dental hygienists, and dental therapists (hereinafter referred to as Dental Professionals (DPs)) are in 

a prime position to deliver oral hygiene advice (OHA) (Steele and O’Sullivan, 2011; Ramseier and 

Suvan, 2010). 

There are many resources available to help DPs give oral health advice, such as the Department of 

Health (DoH) toolkit for prevention (Department of Health, 2021) and the Healthy Gums Do Matter 

toolkit (Saleem, 2019) both of which advocate the use of behaviour change techniques (BCTs) to 

bring about positive oral health behaviour changes. Despite the recommendations to use BCTs there 

is little evidence to confirm whether these methods are taught in dental schools, used in general 

dental practice (GDP), or how effective these methods are (National Institute for Health and Care 

Excellence, 2018).  

Although plaque-induced oral diseases are largely preventable, and there is guidance on what advice 

to give patients when delivering OHA, prevalence of these diseases in the population is high. This 

PhD will focus on plaque induced periodontal diseases and aims to investigate how OHA is provided 

to patients and the efficacy of tools to aid the provision of OHA to improve periodontal treatment 

outcomes. 

 

1.1 Classification and Prevalence of Periodontal Diseases 

Periodontal diseases are multifactorial diseases involving interactions between the oral microbiota, 

the host immune response, and environmental factors (Lang and Bartold, 2018; Bartold and Van 

Dyke, 2013). Periodontal diseases as a group encompass all conditions that affect the periodontium 
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and have been recently re-classified and implemented into the UK by the British Society of 

Periodontology and Implant Dentistry (BSP), with the aim of simplifying diagnosis and treatment 

planning, and to determine prevailing disease status through assessment of severity/extent (Dietrich 

et al 2019; Caton et al, 2018).  

The 2017 World Workshop on the Classification of Periodontal and Peri‐Implant Diseases and 

Conditions introduced definitions of clinical gingival health which can be observed on an intact 

periodontium or on a reduced periodontium, such as a successfully treated stable periodontitis 

patient, or a non-periodontitis patient following crown lengthening or recession (Caton et al, 2018; 

Chapple et al, 2018). The workshop also defined two broad categories of gingival diseases: dental 

plaque biofilm-induced and non-dental plaque biofilm-induced (Chapple et al, 2018). Non-dental 

plaque-induced periodontal diseases include conditions which may be manifestations of a systemic 

condition and do not resolve following plaque removal, yet their severity may be dependent on the 

level of plaque accumulation. There is, therefore, a degree of interrelation between the categories 

(Chapple et al, 2018). 

The most common form of plaque-induced gingival disease is plaque-induced gingivitis, which 

presents as an observable inflammatory response localised to the gingiva. This classically presents as 

redness, oedema (swelling) and bleeding on probing, due to the accumulation of a microbial biofilm 

(plaque) at the gingival margin (Murakami et al, 2018). Plaque-induced gingivitis is reversible 

through regular disruption of the plaque biofilm, with every person susceptible to gingivitis if the 

plaque biofilm is not regularly disrupted, for example, by toothbrushing (Kilian et al, 2016; Loe et al, 

1963). Gingivitis is a necessary pre-requisite for periodontitis, although not all cases of gingivitis will 

develop into periodontitis (Marsh and Zaura, 2017). Periodontitis is a bacterial induced chronic 

inflammatory disease which results in the irreversible destruction of the periodontium, in the 

majority of cases, with alveolar bone loss, leading in severe cases to tooth loss and reduced quality 

of life (QoL) (Hajishengallis, 2014). There are many risk factors for developing periodontitis and 

individual susceptibility can vary (Loos and Van Dyke, 2020; Chapple et al, 2018; Sanz et al, 2017). 

The main factor in the development of periodontitis is the individual host immune and inflammatory 

response to the growth of undisturbed microbial plaque biofilm (Murakami et al, 2018; Kinane, 

1999). However, it is not possible to predict which sites affected by gingivitis will progress to 

periodontitis, this occurring in 50% of cases (Kassenbaum et al 2020). Therefore, any treatment 

strategy with the aim of preventing of plaque related periodontitis should begin with the prevention 

of gingivitis (Lang and Bartold, 2018; Murakami et al, 2018).  
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Despite plaque-induced gingival and periodontal diseases being largely preventable, the global 

prevalence remains high (Sanz et al, 2017). Gingival health can be restored following successful 

treatment of periodontitis, however, once a patient has been diagnosed with periodontal disease, 

they require life-long support to maintain periodontal stability (Chapple et al, 2018).  

The World Health Organisation Periodontology data bank statistics indicate that across all age 

groups and countries evaluated (103 countries), on average, 91.6% of individuals have clinically 

detectable inflammation of the gingival tissues at one or more site in the oral cavity and 33% have at 

least one site with a probing depth of 4mm or more, which is indicative of periodontal disease 

(World Health Organisation, 2017). The American Academy of Periodontology reported that 

advanced periodontal disease (defined by the presence of pocket depths of >6mm) affects between 

10% to 15% of adults worldwide (Petersen and Ogawa, 2005). This is consistent with Tonetti et al 

(2017), who reported an overall world prevalence of 11.2% and deduced that approximately 743 

million people are affected by advanced periodontal disease and that the global burden of 

periodontal disease had increased since 2010 by 57.3%. 

A series of national dental surveys have been carried out every decade from 1968 – 2009 to assess 

the prevalence of oral disease in the UK, where there is access to approved and regulated dental 

clinics, and also where treatment is free of financial consideration for patients under 18, pregnant 

women as well as those who claim certain benefits. There has not been a UK Adult Dental Health 

Survey (ADHS) since 2009, although a recent national oral health survey undertaken by Public Health 

England (PHE) in National Health Service (NHS) dental practices found that 70.5% of the 14,270 

adults who were clinically examined had a need for dental treatment and 52.9% of those assessed 

had gingival (gum) bleeding on gentle probing (Public Health England, 2020). These are similar to the 

findings of the 2009 UK ADHS which recruited participants not restricted to dental practice 

attenders. It showed that 54% of the 6400 adults assessed clinically demonstrated gingival bleeding 

on probing (White et al, 2011). 

The periodontal assessment techniques in each UK national survey differed, and this must be taken 

into consideration when comparing findings across the decades. The 1998 ADHS assessed every 

tooth present for bleeding on probing and periodontal pocket depths, whereas in the 2009 ADHS the 

worst score was recorded in each sextant. In the 2018 PHE survey, six specific teeth were assessed 

(Ramfjord, 1959) which is an established method in the surveillance of periodontal diseases (Saleem, 

2019; Sullivan et al, 2011). Of these surveys, the 2009 ADHS carried out the most comprehensive 

periodontal assessment and found that 45% of all participants had periodontal pocketing over 4mm, 

with signs of advanced periodontal disease (pocket depths over 6mm) in 9% of participants (White 
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et al, 2011). Compared to the 1998 ADHS, in which 55% of all participants had periodontal pocketing 

over 4mm, the 2009 survey indicated that overall prevalence of periodontitis decreased in this 

period. However, moderate to severe periodontitis (pocketing of 6mm or more) increased from 6% 

in 1998 to 9% in 2009 (White et al, 2011). The prevalence levels found in each survey are shown in 

table 1.1.  

Table 0.1 – Periodontal Diseases Prevalence reported in the 2018 Oral Health Survey compared to 
the 2009 Adult Dental Health Survey (White et al, 2011; Morris, Steele and White, 2001)  

Survey Gingival bleeding 

on probing 

Pocket depths 4mm-6mm Pocket depths >6mm 

(moderate to severe 

periodontitis) 

1998 Adult Dental 

Health Survey 

(n = 2598) 

Not reported 49% 5% 

2009 Adult Dental 

Health Survey 

(n = 6400) 

54% 37%* 8%* 

2018 Oral health survey 

of adults attending 

general dental practices  

(n =14270) 

52.9% Not examined Not examined 

*2009 ADHS estimation of figures. Pocket dept data for England only. 

The authors of the 2009 ADHS report stated that the data collected is likely to underestimate the 

true prevalence of periodontal disease due to difficulties in assessment, a high potential for false 

negatives, and that periodontal examinations in field surveys are likely to underestimate the 

prevalence of the condition (White et al, 2011). As the 2018 Oral Health Survey was undertaken in a 

population of dental attenders and by implication excluded non-attenders, it is likely that this too 

underestimated level of the disease in the population as a whole. This suggests that the reported 

prevalence of periodontal disease could be higher in the UK population (Public Health England, 

2020). 

Whilst prevalence estimations for periodontal disease can vary due to the way the disease is 

measured in the population (Bishop et al, 2021), these figures indicate that in a developed country 

such as the UK, preventable and treatable conditions such as periodontal diseases, remain highly 

prevalent and constitute a significant health burden. Furthermore, it is anticipated that the 
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prevalence of plaque induced diseases will increase due to the trend of increasing life expectancy 

and populations who are keeping their teeth for longer (Sanz et al, 2017; Kassebaum et al, 2014; 

White et al, 2011). 

 

1.2 Accessing Dental Care in the UK 

In the UK, the National Institute for Health and Clinical Excellence (NICE) recommends all adults 

should have dental recalls between three months and two years, based on their oral health risk 

(NICE, 2004). Dental attendance patterns have been shown to vary by factors such as age, gender, 

and socioeconomic status (Wade et al, 2019; Morris et al, 2011; Pohjola et al, 2007). Data suggests 

that 39% of adults in the UK do not regularly attend the dentist and that the proportion of adults in 

England accessing NHS dental care may be falling (Morris et al, 2011; Borreani et al, 2008). These 

figures indicate that a significant proportion of the population do not receive regular preventive 

advice and oral cancer screenings or timely intervention of dental disease (Hill et al, 2013). However, 

these figures are from before the COVID-19 pandemic caused significant disruption to primary care 

dental services with the suspension of routine dentistry in March 2020 (Hurley and Neligan, 2020). 

The covid-19 pandemic has led to a “back log” of patients waiting for treatment and a likely rise in 

unmet dental needs due to the reduction in capacity of dental practices to treat patients (Palmer et 

al, 2020). Non-regular dental attendance has been shown to be associated with poorer oral health 

compared with those who do regularly attend (Public Health England, 2020; Talakey and Bernabé, 

2019; Hill et al, 2013). Currently many NHS dentists in the south of the UK are not accepting new 

NHS patients. 

The ADHS 2009 and the more recent study by PHE in 2018 explored several barriers to accessing 

dental care in the UK and identified availability of appointments, cost of treatment, dental anxiety 

and individual perception of need as the most common barriers (Public Health England, 2020; Nuttall 

et al, 2011). Other reasons for non-attendance included an unwillingness or inability to pay for 

private dental care, a lack of NHS dentists, or that there were no NHS dentists who are taking on 

new NHS patients in the local area (Public Health England, 2020; Nuttall et al, 2011). Information on 

which dental practices are accepting new NHS patients is published on the NHS website but relies on 

dental practices submitting up to date information. It was reported that only 15% of all NHS 

practices in Wales were accepting adult NHS patients in 2017-2018 (Owen et al, 2019). The 

corresponding information for England is unknown, but in the 2018 PHE study, 54% of respondents 

indicated that they believed their neighbours would find it difficult to access NHS dental care (Public 
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Health England, 2020). In contrast, 93% of adults who took part in the 2009 ADHS were successful in 

getting an NHS appointment (Nuttall et al, 2011). 

Dental anxiety affects 32% of dentate adults in the UK, with 12% suffering from extreme dental 

anxiety according to the Modified Dental Anxiety Scale (Nuttall et al, 2011; Humphris et al, 1995). 

This presents a major barrier to dental attendance with 10% of the adult UK population avoiding 

dental care due to anxiety (Armfield et al, 2011). A lack of perceived need can also affect an 

individual’s decision on whether to attend the dentist regularly or whether to only seek dental care 

for an urgent problem (Nayee et al, 2015; Listl et al, 2014; Andersen, 1995). In the 2009 ADHS, 40% 

of respondents who had not attended the dentist within two years reported the reasons for this as 

“they felt that there was nothing wrong with their teeth” and that “they did not feel a need to go” 

(Morris et al, 2011). Studies suggest that this attitude is more common amongst men (Listl et al, 

2014; Morris et al, 2011) and that there is poor awareness of the benefits of preventive dental care 

amongst non-regular attenders (Nayee et al, 2015). 

There is a clear association between socio-economic background with higher income or education, 

and better overall health (Marmot, 2010; Banks, 2007). Social inequality occurs when one section of 

society, for example lower income families and non-professional occupations, experience restricted 

access to certain resources, such as economic and educational resources (Rowlingson, 2011). The 

cost of dental care and the uncertainty about cost has been shown to be an important barrier to 

attending for dental appointments with 19% of ADHS 2009 survey participants delaying seeking 

dental care for this reason (Nuttall et al, 2011). In line with this, there is evidence to suggest that 

poorer people or those from families with a lower social-economic status have poorer oral health 

(Elani et al, 2012). For example, in the UK, figures from the ADHS 2009 indicated that 7% of adults 

with routine or manual occupations had excellent oral health compared to 12% of adults with 

managerial and professional occupation households (Fuller et al, 2011). Low socioeconomic status 

can also result in negative health behaviours, for example smoking and poorer diet, both of which 

increase the risk for dental disease development. In addition, the associated area of residence can 

also affect access to dental care (Steele et al, 2015). 

Social inequality in the UK represents a general challenge to oral health promotion campaigns, which 

as well as aiming to provide population wide promotion of oral health, need to be targeted towards 

those from lower socio-economic backgrounds (Schwendicke et al, 2014). Addressing oral health 

inequalities is a difficult feat, but there are strategies to improve and encourage early and regular 

dental check-up attendance such as the NHS England campaign ‘Dental Check by One’ which 
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encourages parents and guardians to ensure children are seen by a dentist as soon as their first 

tooth erupts (Lewney et al, 2018).  

 

1.3 Consequences of plaque induced oral diseases 

It is well established that oral health is defined by a healthy mouth which is important in maintaining 

general health (Sabbah et al, 2019; Dörfer et al, 2017; Jin et al, 2013). Periodontal disease has the 

capacity to not only cause pain and tooth loss, but also affect QoL through reducing capacity to eat, 

speak, and negatively affect appearance. In addition, periodontal disease can cause loss of work 

hours, self-esteem and has been associated with a growing number of diseases such as endocarditis 

and Alzheimer’s disease (Hirschfield and Chapple, 2021; Pyo et al, 2020; Chapple et al, 2018; Jin et al, 

2013). Furthermore, gingivitis and periodontitis which are not managed effectively can lead to a 

reduction in Healthy Life Years (Bishop et al, 2021). 

1.3.1 Tooth Loss and Quality of Life (QoL) 

Periodontal disease is a progressive disease which, if not treated, can ultimately lead to tooth loss 

(Pyo et al, 2020; Ramseier et al, 2017; Gerritsen et al, 2010). This outcome may be dependent on the 

availability of treatment, the relationship between the patient and dentist, and patient treatment 

preferences and attitudes and patient susceptibility (Kassebaum et al, 2014). Periodontal disease is 

more likely to be the reason for tooth loss in older age groups (Steele et al, 2000; Papapanou, 1996) 

and an estimated 35% of dental extractions can be attributed to periodontal disease, a figure that 

varies greatly with age (McCaul, 2001; Steele et al, 2000). People are living longer, and tooth loss is 

becoming more unacceptable with many more people than before finding the thought of losing 

teeth distressing (Allen and McMillan, 2003). 

A direct consequence of loss of teeth is the restriction of dietary options, which may then have an 

impact on nutritional and caloric intake (Allen and McMillan, 2003; Marcenes et al, 2003). A healthy 

diet which is high in fruit and vegetables and includes the intake of essential vitamins and fibre rich 

foods can reduce the risk of cancer and oral disease and is necessary for maintaining general health 

(Hujoel and Lingström, 2017; Palacios and Joshipura, 2015; World Cancer Research Fund, 2007). 

Edentulous or partially dentate persons may avoid foods which are difficult to chew such as fruits 

and vegetables, even when they have a prosthesis (Zelig et al, 2019; Hylan et al, 2009). As a 

consequence, foods may be chosen which are easier to consume, often less nutritious and higher in 

sugar and fermentable carbohydrates, as well as being associated with an increased risk of obesity 

and periodontitis (Zelig et al, 2019; Martinez-Herrera et al, 2017; Delli Bovi et al, 2017). These 



8 
 

dietary choices driven by tooth loss can be detrimental to general and oral health and is seen 

frequently amongst the elderly and likely contributes to higher levels of oral disease in this age 

group (Gil-Montoya et al, 2015; Friedlander et al, 2007; Allen and McMillan, 2003). The inability to 

chew and a reduction in masticatory function may also be associated with degradation of brain 

function and cognitive impairment, the consequences of which can be directly associated with a 

poorer QoL (Muller et al, 2017).  

QoL is difficult to define as it is a subjective concept based on personal experience (Mack et al, 

2005). However, people often base their perception of Oral Health-Related QoL (OHRQoL) on 

whether they have natural teeth free from disease, the number of teeth possessed, and whether 

they have an attractive dental appearance, which all contribute positively to QoL (Muller et al, 2017; 

Steele et al, 2004). It is becoming less acceptable to be edentulous or partially dentate, and thus 

having missing teeth can affect self-esteem and a personal desire to socialise (Peltola et al, 2014; 

Cronin et al, 2009). When missing teeth are replaced with a removable prosthesis, it can be a 

handicap in social situations, which can cause a subsequent avoidance of socialising, and may lead to 

depression (Muller et al, 2017; Fiske et al, 1998). Periodontal disease has been shown to be 

associated with poorer OHRQoL (Wong et al, 2021; Pyo et al, 2020; Ferreira et al, 2017; Tonetti et al, 

2017) using tools which evaluate the effect of periodontal disease on day-to-day life using QoL 

indicators, such as the Oral Health Related Impact Profile (OHIP) (Slade, 1997). OHIP-14 is the most 

frequently utilised assessment tool which aims to assess the impact of oral disease on the social 

well-being of an individual (Ferreira et al, 2017). Successful treatment of periodontal disease has 

been shown to improve OHRQoL and the self-esteem of patients with periodontal disease 

(Rawlinson et al, 2020; Botelho et al, 2020; Shanbhan et al, 2012). Whilst fixed options such as 

dental implant retained prostheses for replacing teeth exist, removable options such as removable 

dentures do not fully restore chewing ability and can affect taste of foods (Allen and Balshi et al, 

1994). Removable denture wearers have been shown to have trouble in chewing hard foods 

compared to dentate individuals (Allen and McMillan, 2003; Wayler and Chauncey, 1983). 

Permanent tooth replacement options such as bridges, dental implants and implant-retained 

prostheses are a more satisfactory restorative option for patients compared to removable 

prostheses but may financially be out of reach for many people (Chin et al 2020; Jayachandran et al, 

2020; Sharma et al, 2017). Furthermore, periodontitis patients must be stable and show they can 

perform adequate oral hygiene before implants represent a low-risk option for replacing their 

missing teeth (West et al, 2021; Smith et al, 2017).  
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1.3.2 Orofacial Pain 

In its early stages, periodontal disease is usually asymptomatic, such that patients do not seek 

treatment. Orofacial pain mostly arises as a consequence of untreated disease (Zakrzewska, 2013; 

Marino et al, 2008). Untreated periodontal disease can lead to acute infections such as periodontal 

abscesses or necrotising periodontal disease, often presenting as dental emergencies due to the 

associated pain. Periodontal abscesses are the third most common dental emergency (Herrera et al, 

2018; Gray et al, 1994), and acute lesions such as these require emergency treatment due to the 

rapid destruction of periodontal tissue and reduced prognosis of the associated teeth (Herrera et al, 

2018). In addition to the negative impact that acute pain has on the patient, this can also lead to loss 

of work hours and emergency health care costs which could be prevented through appropriate 

prevention and dental treatment strategy (Listl et al, 2015).  

During the progression of periodontal disease, affected teeth can become mobile as a result of 

related destruction of alveolar bone, clinical attachment loss and widening of the periodontal 

ligament (Azodo and Erhabor, 2016; Serio, 1999), which itself can be a source of discomfort when 

eating. Normal occlusal forces in the periodontally compromised patient may cause further tissue 

destruction due to weaker supporting structures, leading to increased tooth mobility and pain (Fan 

and Caton, 2018; Branschofsky et al, 2011; Philstrom et al, 1986). 

1.3.3 Systemic Consequences 

The presence of periodontal disease has over the past decade and a half also been associated with 

systemic inflammation and over 50 systemic diseases and associations, such as cardiovascular 

disease, diabetes mellitus, osteoporosis, adverse pregnancy outcomes, rheumatoid arthritis, 

Alzheimer’s disease and increased cancer risk (Bishop, 2021; Loos and Dyke, 2020; Mau et al, 2017; 

Leira et al, 2017; Whitmore and Lamont, 2014; Madianos et al, 2013; Lundberg et al, 2010; Kebschull 

et al, 2010; Southerland et al, 2006). Furthermore, in the elderly population, particularly hospitalised 

patients, dental plaque acts as a reservoir of pathogenic bacteria which may cause respiratory 

diseases such as chronic obstructive pulmonary disease (COPD), and pneumonia through aspiration 

(Scannapieco, 2014; Paju and Scannapieco, 2007). Systemic consequences of periodontal disease 

arise due to the ease with which bacteria are able to enter the bloodstream through an ulcerated 

periodontal pocket (Hajishengallis, 2015; Madianos et al, 2013; Sanz and Kornman, 2013). The 

presence of bacteraemia can initiate the development of inflammation, directly impact organs or 

trigger an immune response (Rutter-Locher et al, 2017). Oral pathogens and their bacterial DNA 

have been found in atherosclerotic plaques (Kozarov et al, 2005; Haraszthy et al, 2000), within joints 
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affected by rheumatoid arthritis (Jethwa and Abraham, 2017), placental linings (Blanc et al, 2015) 

and in the central neural tissue of Alzheimer’s patients (Emery et al, 2017). 

Two of the diseases best known to be associated with periodontal disease are cardiovascular disease 

and Type 2 diabetes (Sanz et al, 2018; Tonetti et al, 2013). In cardiovascular disease, oral bacteria 

enter the circulation where they are directly toxic to endothelial cells, causing injury to the vessel 

wall which in turn initiates the formation of atherosclerotic plaques and the resulting consequence 

of adverse cardiovascular events (Libby and Hansson, 2015; Nguyen et al, 2018). Additionally, the 

ulcerated periodontal tissues produce inflammatory molecules which increase the production of 

proteins associated with cardiovascular morbidity and mortality (Zakynthinos and Pappa, 2009). In a 

large (n=10989) population-based cohort study, tooth scaling was shown to be associated with a 

reduced incidence of acute myocardial infarction and stroke (Chen et al 2012). 

For Type 2 diabetes, there is a bidirectional relationship with periodontal disease (Casanova, et al 

2014). The two conditions adversely affect each other and the mechanisms that link these two 

diseases are considered to involve aspects of systemic inflammation as well as immune function and 

systemic inflammatory marker activity (Taylor et al, 2013). Immune responses to periodontal 

pathogens are higher in patients with chronic periodontitis and Type 2 diabetes than in those with 

periodontal disease alone (Mesia et al 2016), and the inflammatory state is highest in this patient 

group compared to healthy controls or patients with only one of the conditions (Acharya et al, 

2018). In addition, in a systematic review of treatment for periodontal disease successful treatment 

was shown to have significant benefit with respect to metabolic control in Type 2 diabetes patients 

(Baeza et al, 2020). 

While this data indicates growing evidence that periodontal disease could be causal for these and 

other diseases, confounding factors such as shared risk factors and a causal role for periodontal 

disease for all associated conditions has not yet been confirmed (Cullinan and Seymour, 2013). 

Mechanisms by which periodontitis may cause disease are considered most likely due to circulating 

inflammatory markers and/or periodontal pathogens (Carrizales-Sepúlveda et al, 2018; Terao et al, 

2015). However, the exact mechanisms of these associations warrant further research (Panezai et al, 

2020; Terao et al, 2015). This potentially causal effect of periodontitis for so many seemingly 

unrelated, but severe diseases further highlights the need to reduce the prevalence of this 

preventable oral disease. 

1.3.4 Burden on Healthcare Services 

As the prevalence of chronic periodontal disease is increasing across the world, it contributes to the 

global burden of chronic diseases (Petersen and Ogawa, 2012; Bratthall et al, 2006). The links 
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between periodontal and chronic diseases such as cardiovascular disease and Type 2 diabetes, mean 

that periodontal disease not only places a burden on dental healthcare services, but also general 

healthcare services that manage these and other associated chronic diseases (Bishop et al, 2021). 

In high income countries the dental burden of periodontal disease is managed through healthcare 

services/systems which offer treatment for dental disease (Petersen and Ogawa, 2012). The 

management of active periodontitis is costly as it requires regular, often lengthy visits for treatment 

and requires regular maintenance appointments to prevent progression (West et al, 2021). Rather 

than treatment, public health policies and dental health care services should aim to provide 

preventative care in the form of regular OHA and if clinically necessary, professional mechanical 

plaque removal (PMPR), to prevent periodontal disease in its early stages in order to avoid being a 

“reactionary” dental care service and to reduce costs in the longer term (Bishop et al, 2021). There is 

a need to increase self-performed oral hygiene in the population, which is one of the most important 

factors in the prevention of the disease and reduction of its global impact (Bishop et al, 2021; Peres 

et al, 2019).There have been calls for better integration of dental and medical healthcare services to 

improve the care of patients due to common risk factors that are shared between oral and general 

diseases (Bishop et al, 2021; Sheiham and Watt, 2000). With the development of integrated care and 

cluster workforces, there should be opportunities for dental care services to not only to consider 

oral and general health implications of risk factors that are identified, but also to refer people to 

appropriate services – such as weight management and smoking cessation services. HIV testing or 

blood pressure monitoring could be carried out within the dental service by dental nurses, dental 

hygienists (DHs) and dental therapists (DTs), leading to better utilisation of the skill mix of the 

workforce and give these dental roles, that are often overlooked, more opportunity to contribute to 

holistic care and improve the health of patients. The pre-pandemic burden of chronic oral disease on 

dental health services was reflected in a recent UK wide Oral Health Survey in which 54% of people 

who took part reported that they believed their neighbours would find it difficult to access NHS 

dental care (Public Health England, 2020). The most common reason provided for this was that there 

were “hardly any dentists in the area accepting new NHS patients” (Public Health England, 2020). 

This lack of access to dental services adds to the problem of the high prevalence of severe 

periodontitis, as non-regular dental attenders are likely to be unaware of its presence and that they 

should be seeking treatment (Jin et al, 2011). Prior to the COVID-19 pandemic, data indicated that 

39% of adults in the UK did not regularly attend the dentist, this figure has likely increased due to 

the initial suspension of routine dental care and slow return to normal service (Bishop et al, 2021; 

Hurley and Neligan, 2020). Currently, the NHS dental contract reform is in progress, with the aim to 

increase access to NHS dental services, however, details are not published to date, and this topic is 
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outside the scope of this thesis. Taken together, this data suggests that a significant proportion of 

the population struggle to access dental services, and do not receive any preventive advice or timely 

intervention of dental disease (Hill et al, 2013; Morris et al, 2009; Borreani et al, 2008). 

In the later stages of generalised severe periodontal disease, patients may experience pain or 

discomfort associated with mobile teeth and/or periodontal abscesses. The urgent treatment 

required for pain relief places a burden on primary and secondary emergency dental care services. 

While periodontal abscesses can occur after periodontal treatment, particularly if the patient is 

immunocompromised (Herrera et al, 2014), a review of patients attending a military dental clinic 

found that patients undergoing active periodontal treatment were less likely to suffer with a 

periodontal abscess than those who had untreated periodontal disease (Gray et al, 1994). Thus, 

appropriate prevention and management of periodontal disease should reduce the burden on 

emergency dental services, reduce financial impact on healthcare systems and could improve access 

to primary dental care (Nazir, 2017). 

1.3.5 Financial burden 

Dental treatment in the UK is not free at the point of use except for certain groups, such as those in 

receipt of certain benefits, under 18’s and pregnant or women who have given birth in the last 12 

months (NHS, 2021). Dental disease such as periodontitis places a direct, such as a requirement to 

pay for treatment, and indirect, such as from missing work, financial burden on people, as well as on 

the healthcare system in managing periodontitis and its potentially acute and systemic 

complications (Bishop et al, 2021).  

The data presented in this section indicates that periodontal disease, which is mostly preventable 

can have serious consequences, such as the loss of teeth, negative impact on QoL, increased risk of 

associated diseases and as a result place an added burden on people financially, and on health 

services, if left untreated. It is, therefore, of paramount importance that DPs are able to 

appropriately support people in making positive changes to their behaviour where needed in regard 

to performing oral hygiene. Efforts to reduce the prevalence of this disease will lead to reducing the 

burden of this disease on dental care services, and general healthcare services. Dental system 

reform process and overarching policy changes should focus on a paradigm shift from treatment to 

prevention focused care. Prevention is crucial to reduce the number of people with periodontal 

disease, and with evidence building linking this to so many other diseases. 
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1.4 Oral Bacteria and plaque formation 

The mouth is host to several hundred different species of bacteria, which form a structured 

community that attach to the hard surfaces (teeth) and soft tissues as a biofilm in the form of dental 

plaque (Killian et al, 2019; Sanz et al, 2017; Marsh and Zaura, 2017; Takahashi, 2015). Although oral 

microbial inhabitants are an important aspect of oral and general health, the prevention of the 

majority of periodontal diseases is reliant on the regular disruption of dental plaque, (Kilian et al, 

2016; Takahashi, 2015). The synergistic community of microorganisms is termed the microbiome 

(Kilian et al, 2016; Takahashi, 2015), and the relationship between this and the body is complex. 

1.4.1 Formation of the Oral biofilm  

Development of the oral biofilm follows a unique process, starting with the formation of the 

acquired pellicle (Huang et al, 2011). Salivary glycoproteins are deposited onto cleaned oral surfaces 

forming a thin film, necessary for bacterial colonisation (Huang et al, 2011). Initial adhesion occurs 

when primary colonising bacteria found in saliva, such as Streptococcus mitis, S. oralis and 

Actinomyces spp, attach to binding proteins in the acquired pellicle, these initial interactions being 

weak physicochemical forces which are reversible (Huang et al, 2011; Nyvad and Fejerskov, 1987). 

The primary colonisers provide complementary attachment substrates for secondary colonisers such 

as S. mutans, Fusobacterium nucleatum or Veillonella spp, and specific interactions between 

bacterial cell surface molecules and complementary molecules within the acquired pellicle occur, 

resulting in irreversible adhesion (van der Mei et al, 2008; Whittaker et al, 1996). If left undisturbed, 

the biofilm undergoes a process of maturation in an organised, recognisable sequence, with the 

attachment of bacterial species to one another. This occurs by a process known as co-adhesion 

(Kolenbrander et al, 2000) during which secondary and late microbial colonisers adhere to receptors 

on the surfaces of already attached bacteria of different species, increasing microbial diversity 

(Kolenbrander et al, 2006). A complex community of microorganisms develops through 

multiplication of attached cells which leads to an increased biomass and the production of an 

extracellular matrix (Branda et al, 2005; Alison, 2003). 

Not only does the matrix assist with the structural stability of the bacterial community, but it is also 

biologically active and allows the community of plaque microorganisms to resist the host defence 

system and some antimicrobial compounds (Marsh and Zaura, 2017; Marsh et al, 2015; Socransky 

and Haffajee, 2002). The biofilm facilitates synergy between microorganisms and the close proximity 

of organisms and allows food webs to develop, in which the metabolic products of one bacteria 

become nutrients for another (Marsh and Zaura, 2017). In addition, gradients in Ph and redox 
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potential can be found within a matured plaque biofilm due to differences in the metabolism of 

different microorganisms within the biofilm, resulting in a mosaic of microenvironments (Vroom et 

al, 1999). For example, the early colonisers within the plaque biofilm consume oxygen, thus creating 

an environment where anaerobic bacteria can also thrive (Huang et al, 2011). The bacteria within 

the biofilm can respond and adapt to these gradients by altering their gene expression (Dashper et 

al, 2009; Forng et al, 2000) which explains how bacteria with different requirements for Ph and 

nutrients can co-exist together. Biofilm formation in schematic form is shown below (figure 1.1).  

 

Figure 0.1– Schematic of plaque formation drawn from the literature.  

When the pellicle forms, salivary glycoproteins are deposited onto the tooth surface to allow 
primary colonisers to bind. Primary colonisers are shown in red, yellow and blue. Later colonisers 
are shown in purple and green. 

1.4.2 Plaque in disease 

The oral microbiome is of benefit to the host in the development of local and systemic immune 

systems and the maintenance of cardiovascular health (Wade, 2013; Marsh et al, 2011; Vollaard and 

Clasener, 1994). A healthy oral microbiome has a balanced production of acidic and alkaline 

molecules, resulting in a neutral Ph and growth of microorganisms which is maintained as a 

homeostatic community and may supress disease related microorganisms (Sanz et al, 2017; 

Takahashi, 2015). Microbial homeostasis can be disrupted, however, allowing harmful bacteria to 

flourish and cause plaque-induced gingivitis and periodontitis (Nyvad and Takahashi, 2020; 

Socransky and Haffajee, 2002; Marsh and Martin, 2009). Disruption to microbial homeostasis can 

occur if there is an alteration in the environment, for example, through lifestyle behaviours such as 

smoking, or an increase in the availability of dietary sugars (Hanioka et al, 2019; Rosier et al, 2018). It 

can also be disrupted through the accumulation of plaque through poor oral hygiene (Nyvad and 

Takahashi, 2020; Al-Ahmad et al, 2010; Avila et al, 2009). These environmental changes cause an 

ecological shift in the bacterial composition and activity of dental plaque (Nyvad and Takahashi, 

2020; Marsh, 2006), leading to a state known as dysbiosis, which is the term used to describe an 
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imbalance in the microbial population and the basis for the ecological plaque hypothesis (Takahashi, 

2015; Cho and Blaser, 2012; Marsh, 1994). 

The population of microorganisms in dysbiosis of the oral microbiome associated with periodontitis, 

is shifted such that there is an increase in those that can alter the host inflammatory response or 

withstand an anaerobic environment (Sanz et al, 2017; Marsh, 2006). There is often an associated 

increase in gram‐negative proteolytic anaerobic species and specific periodontal pathogens have 

been identified, such as Porphyromonas gingivalis (P. Gingivalis), Treponema denticola, Tannerella 

forsythia and Aggregatibacter actinomycetemcomitans (Sanz et al, 2017; Marsh, 2006; Socransky, 

1998). However, some bacterial species which are found in diseased sites can often be also found in 

healthy sites (Marsh, 2006), and there have also been variations in the composition of plaque found 

between individuals with the same oral diseases (Gross et al, 2012; Siqueira and Rocas, 2009). When 

small numbers of pathogens are present in the normal dental biofilm, their presence alone is not 

sufficient for periodontal disease to develop due to tolerance of the host (Yilmaz, 2008; Rudney and 

Chen, 2006; Kinane, 2001). 

The accumulation of plaque over a period of time at the gingival margin causes a chronic 

inflammatory response from the gingival tissues (Marsh and Zaura, 2017; Khan et al, 2015). In those 

who are genetically susceptible, gingivitis will progress to periodontitis and subsequent damage to 

the periodontal tissues will occur (Kassebaum et al, 2014). In response to the increased microbial 

biomass within undisturbed plaque, the flow of gingival crevicular fluid increases, which provides 

many species of bacteria found in subgingival plaque with substrates and growth factors from the 

host (Takahashi, 2015; Marsh et al, 2011). The growth of these periodontal pathogens is enabled, 

and the environment altered with a slight increase in Ph within the subgingival biofilm further 

favouring periodontal pathogens such as P.gingivalis, Prevotella Intermedia and F. nucleatrum 

(Takahashi, 2015; Marsh, et al, 2011). Periodontal pathogens such as P. gingivalis can interfere with 

host immune cells and resist the immune response whilst also providing protection from host 

immune cells to other organisms within close proximity (Marsh and Zaura, 2017). The resulting 

microbial community can tolerate the inflammatory host response and cause more inflammation 

which results in the destruction of tissue, which provides nutrients for periodontopathogens. This 

pushes towards further dysbiosis and a cycle of disruption of the host immune response and tissue 

damage, leading to the destruction of alveolar bone (Meyle & Chapple, 2015; Hajishengallis, 2014). 

However, if the plaque biofilm is regularly disturbed or removed with effective oral hygiene 

practices, the host inflammatory response is self-limiting (Kilian et al, 2016). 
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The presence of periodontal pathogens alone is not sufficient for periodontal disease to develop, 

furthermore not all patients who develop chronic inflammation from an increased accumulation of 

dental plaque will go on to develop periodontal disease, due to differences in the host response 

(Meyle and Chapple, 2015; Kinane, 2001). However, where chronic gingivitis is consistently present, 

a patient is forty-six times more likely to lose the tooth (Schätzle et al, 2004). There are genetic, 

lifestyle and environmental factors which can determine whether an individual will develop 

periodontal disease, with risks being increased by the use of tobacco and alcohol, uncontrolled 

diabetes and poorly managed stress (Chapple et al, 2018; Kilian et al, 2016; Meyle and Chapple, 

2015). However, the accumulation of plaque at the gingival margin and subsequent dysbiosis 

without disturbance of the biofilm is a key factor in the progression of the disease (Chapple et al, 

2018). 

The ecological hypothesis of gingivitis and subsequent periodontitis highlight that the maintenance 

of microbiome symbiosis is fundamental in the prevention of plaque related oral diseases 

(Takahashi, 2015; Meyle and Chapple, 2015; Marsh, 1994). Symbiosis between host and microbiome 

can be achieved through mechanical disturbance and removal of the dental plaque biofilm with an 

effective oral hygiene regime, along with smoking cessation, reducing the frequency of sugar intake 

and management of the host immune system (Kilian et al 2016; Rosier et al, 2014; Gurenlian, 2007). 

 

1.5 How is Oral Hygiene Measured? 

Oral hygiene status for an individual is indicated by the presence or absence of dental plaque. In 

general practice and from personal clinical experience, it is most common for clinicians to make a 

basic visual assessment of the presence or absence of plaque and bleeding without reference to an 

index and make a comment on the status of a patient’s oral hygiene as being “good”, “average” or 

“poor”. This approach to plaque assessment is a variation of the Visible Plaque Index (Ainamo and 

Bay, 1975). However, this assessment is subjective, and numerous indices have been developed in 

an attempt to make assessments of oral hygiene more objective and replicable between clinicians 

(Ainamo and Bay, 1975).  

Plaque disclosing solution, which is a vegetable-based dye that highlights plaque in pink and purple, 

can be used to detect the presence of plaque in the mouth and assist DPs in detecting and 

measuring plaque levels. However, neither patients nor DPs like to use it and it can be difficult to 

remove leading to it being used infrequently (Moore et al, 2015).  
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It is recommended that dental care professionals clinically assess and record the oral hygiene status 

of their patients using a plaque control record using an index such as the O’Leary Index (West et al, 

2021). Plaque indices assess the levels of plaque present in the mouth but only provide information 

on how well the patient has performed their oral hygiene that occasion. Abbreviated indices or 

partial mouth recording protocols which assess specific teeth rather than full mouth, such as the use 

of Ramfjord’s Teeth, have been shown to be as clinically accurate as recording full mouth indices 

(Machado et al, 2018; Saleem, 2017; Ramfjord, 1959). Practitioners can use abbreviated techniques 

in general practice to reduce the time it takes to record plaque levels. Proper management of 

periodontal disease includes monitoring of oral hygiene due to the causal nature of plaque in the 

development of inflammation in the periodontal tissues (West et al, 2021; Bishop et al, 2021; Moore 

et al, 2015; Lie et al, 1998). 

1.5.1 Plaque Indices 

Plaque indices are useful in assessing the presence of the primary aetiological factor in periodontal 

disease (Dababneh et al, 2002; Ramfjord, 1959). The amount of plaque accumulation which is 

necessary to induce gingival inflammation differs between people and a combination of both local 

and systemic factors contribute to individual susceptibility (Chapple et al, 2018). Local factors are 

those which are present in the mouth and include plaque retentive factors that make it more 

difficult to remove plaque from, such as poorly contoured subgingival restorations (Chapple et al, 

2018). Systemic factors are factors related to the individual, such smoking, nutritional deficiencies 

and diabetes, and may affect the immune-inflammatory response to the accumulation of the plaque 

biofilm (Chapple et al, 2018).  

Although plaque indices only indicate areas that an individual has failed to clean effectively at that 

point in time, assessing oral hygiene status using plaque indices can give an indication on how well 

the patient is responding to OHA and how effective the advice has been (Ainamo and Bay, 1975). 

Most plaque indices involve the use of a vegetable-based dye or disclosing solution to highlight 

plaque but as indicated previously, patients and dental care professionals do not like using disclosing 

solution (Moore at al, 2015). Indices designed for use in clinical trials aim to have higher sensitivity. 

By contrast, plaque assessment is more likely to be carried out in general practice if the method is 

simple, quick and easily reproducible (Panagakos, 2011). Therefore, simplified measures have been 

shown to be appropriate for use in clinical practice whereas more detailed indices are necessary in 

epidemiological trials to assess more complex variables. Calibration between examiners in clinical 

studies is of paramount importance due to the subjectivity of some plaque indices (Nishi et al, 2017). 

Quantifiable indices are not justified in general practice due to the additional time needed to carry 
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them out (Galgut, 1999). There are several methods for measuring plaque levels which differ in 

surface/site of assessment, scale and total area covered in plaque (Matthijs et al, 2001). The most 

commonly used indices are described below. 

1.5.1.1. O’Leary Plaque Index 

The O’Leary Plaque Index (1972) is a binary measure of the presence or absence of plaque on the 

surface of each tooth and is a quick and easy way to get an overall indication of plaque levels in the 

mouth. Plaque at the gingival margin is relevant for the management of gingival and periodontal 

diseases, however plaque on other areas of the teeth is relevant to managing caries. Disclosing 

solution is applied to teeth and plaque presence or absence at the gingival margin is recorded at 4 

sites of each fully erupted tooth (buccal, lingual/palatal, mesial and distal). An example of a chart 

used to record a plaque score is shown in figure 1.2.  

 

Figure 0.2 – An example of a plaque score chart 

Each box represents a tooth which is split into 4 segments to represent the 4 sites which are 

assessed. If plaque is present on a surface, then the corresponding segment is coloured in. To 

calculate the plaque score for the mouth, the total number of sites with plaque present are added 

up and divided by the total number of sites scored as shown below in figure 1.3.  

The higher the percentage, the more plaque is present in the mouth. A score which is considered to 

show effective plaque control is below 20% (West et al, 2021; Van der Weijden et al, 2002).  

 

Figure 0.3 – Plaque score calculation for the O’Leary Plaque Index (1972) 
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1.5.1.2 Turesky Index 

There are also indices which aim to measure the amount of plaque build-up on each tooth and are 

weighted at the gingival margin, which can allow for better tailoring of oral hygiene instruction and 

are of higher relevance to managing periodontal disease (in contrast to O’Leary which is a simpler 

index). In 1970 Turesky, Gilmore and Glickman modified the original index developed by Quigley and 

Hein (1962) in which plaque is measured on each surface where it is in contact with the gingivae at 

the gingival margin. Each tooth surface is given a score between 0-5 depending on how much plaque 

is present (table 1.2 and figure 1.4). This index is a commonly used method for assessing plaque but 

there is the risk that different clinicians may the interpret scores in different ways depending on 

their subjective opinion and ability to judge the presence of plaque by eye (Smith et al, 2001; 

Fischman, 1988).  

Table 0.2 – Turesky Plaque Index (Turesky et al, 1970) 

Scores Criteria 

0 No plaque 

1 Separate flecks of plaque at the cervical margin of the tooth 

2 A thin continuous band of plaque (up to 1mm) at the cervical 
margin of the tooth 

3 A band of plaque wider than 1mm but covering less than one-
third of the crown of the tooth 

4 Plaque covering at least one-third but less than two-thirds of 
the crown of the tooth 

5 Plaque covering two-thirds or more of the crown of the tooth 

 

1.5.1.3 Silness & Loe 

The Silness & Loe plaque Index (1964) assesses the amount of plaque present at four surfaces 

(buccal, lingual/palatal, mesial, distal) and can be carried out on all teeth, or on selected teeth as 

shown in figure 1.5, and focusses on plaque presence at the gingival margin. This index does not 

involve the use of disclosing solution which can make it more tolerable to patients, but its reliability 

could be questioned due to its subjective nature. It is assessed using the following criteria table 1.3. 

 Figure 0.4 - Turesky Plaque 
Index (Turesky et al, 1970) 
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Table 0.3 – Criteria for assessment of plaque, Silness and Loe (1964) 

Scores Criteria 

0 No plaque 

1 A film of plaque adhering to the free gingival margin and adjacent 
area of the tooth. The plaque may be seen in situ only after 
application of disclosing solution or by using the probe on the tooth 
surface. 

2 Moderate accumulation of soft deposits within the gingival pocket, 
or the tooth and gingival margin which can be seen with the naked 
eye. 

3 Abundance of soft matter within the gingival pocket and/or on the 
tooth and gingival margin. 

Each tooth surface is given a score between 0-3 as above and an overall score is 

calculated by adding all the scores given for every tooth surface and then dividing 

by the number of teeth assessed. Table 1.4 shows how these scores are interpreted 

with respect to oral hygiene for this index. 

 

 

 

Table 0.4 – Interpretation of Scores of Silness and Loe Plaque Index (1964) 

Score Interpretation 

0 Excellent Oral Hygiene 

0.1-0.9 Good Oral Hygiene 

1.0-1.9 Fair Oral Hygiene 

2.0-3.0 Poor Oral Hygiene 

 

1.5.2 Other methods used to assess Plaque and related Oral Hygiene Status 

In addition to those described above, there are other plaque indices, which are not covered in this 

thesis as they are used much less frequently. 

In general practice, oral hygiene status is often measured by simple visual assessment of the 

presence or absence of plaque. This method is a subjective assessment, and it may be difficult 

without scores or reference to an index, to assess the progress of a patient over time if changes are 

made in oral hygiene practices. Often, oral hygiene status is recorded as good/fair/poor oral hygiene 

in patient notes which is unhelpful as clinical opinion may vary between DPs.  

 

 
Figure 0.5 - The Six teeth 
assessed in the Silness 
and Loe index (1964) 
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Despite the large number of plaque indices which can be used to measure the presence of plaque 

and associated oral hygiene status, there is no one universally agreed best method (Rebelo and 

Queiroz, 2011). The DoH toolkit Delivering Better Oral Health (DBOH) is an evidence-based toolkit 

for prevention and was first published in 2014 and updated in 2021, however it does not specify a 

specific index or best method for assessing the ability of patients to remove plaque but recommends 

the use of disclosing solution (Department of Health, 2021). It can be confusing for the clinician to 

know which index to use in a given situation, and some clinicians may avoid using indices due to 

their complexity. DPs may also avoid using disclosing agents as patients do not like the appearance, 

the time taken to disclose a patient or because there is no disclosing solution available in their 

practice. An agreement of which methods are most appropriate in clinical practice and clinical 

research is needed to guide clinicians in using these indices appropriately.  

 

1.6 Measuring gingival inflammation 

Whilst measuring plaque levels is an important aspect in the dental care of a patient and indicates 

both the effectiveness of OHA given to the patient and the ability of the patient to perform good 

oral hygiene, a plaque measurement will only assess how well the patient has performed oral 

hygiene on that occasion. As plaque is the primary aetiological factor in gingivitis, and gingivitis 

precedes periodontitis (but not all gingivitis becomes periodontitis), prevention and early 

identification of gingivitis is also of paramount importance in the prevention of periodontitis.  

The 2017 classification of periodontal diseases states that periodontal health/stability is the absence 

of clinically detectable inflammation (Chapple et al, 2018). This is characterised by the absence of 

bleeding on probing, erythema (redness) and edema (swelling) and patient symptoms (Chapple et al, 

2018). Periodontal health/stability can also exist on a reduced periodontium, where there may be 

reduced bone levels following successful treatment of periodontitis (Chapple et al, 2018).   

Gingival indices have been developed which aim to quantify the presence and the extent of gingival 

inflammation and can also be used to evaluate how well the patient has been performing daily oral 

hygiene over recent weeks/months (Scott and Singer, 2004). Certain characteristics which are typical 

of gingivitis, such as gingival redness, loss of contour or bleeding (spontaneously or immediately or 

up to 30 seconds after) probing, are included in some indices but there is some disagreement on the 

prioritisation of signs of gingivitis (Van der Weijden et al, 1994). Some indices involve a visual 

assessment only, whilst others have an invasive component, such as the movement of a probe 

around the marginal gingival sulcus or to the bottom of the periodontal pocket. However, it should 

be noted that probing to the base of a periodontal pocket has been shown to be a poor indicator of 
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gingivitis, but an absence of bleeding following this is a good indicator of periodontal health (Van de 

Weijden et al, 1994; Caton, 1988). As well as variability regarding what is assessed, indices also differ 

in the number of sites assessed around a tooth, however the majority of gingival indices share the 

same aim, to quantify the severity of current disease (Rebelo and Queiroz, 2011; Newbrun, 1996). 

Bleeding indices are considered to be the most relevant indicators of inflammation as they most 

closely reflect current disease. The absence of bleeding is a good predictor of periodontal health 

(Newbrun, 1996; Lang, 1986), by contrast, a full mouth bleeding on probing score above 20% is a 

predictor for periodontal disease progression (Joss et al, 1994; Claffey et al, 1990).  

People who smoke have a higher risk of developing periodontal disease compared to non‐smokers. 

However, smoking suppresses gingival bleeding which has been shown to be considerably lower in 

smokers as compared to non-smokers with comparable plaque levels and who have periodontal 

disease (Ramseier et al, 2015; Scott and Singer, 2004; Dietrich et al, 2004; Rivera-Hidalgo, 2003; 

Bergström and Boström, 2001). Gingivitis and periodontitis are more effectively managed when 

detected in the early stages, and gingival bleeding is one of the earliest clinical signs (Scott and 

Singer, 2004), therefore, smoking status needs to be taken into consideration in the clinic when 

assessing gingival health and controlled for in studies of gingival bleeding (Newbrun, 1996). 

The absence of bleeding is the most important factor when assessing gingival health as this is a 

predictor for periodontal health (Oliveira et al, 2015; Newbrun, 1996; Lang 1990; Muhlemann and 

Son, 1971). In clinical practice, a simple gingival bleeding assessment should be an essential 

component of a comprehensive dental assessment, while in clinical trials a graded assessment may 

be more appropriate depending on the experimental aim and design (Rebelo et al, 2011). There are 

numerous indices which have been developed to measure gingival inflammation, but there is no 

consensus on the most appropriate for each clinical situation.  Guidance on indices states that they 

should be easy to perform and reproducible, and accurately reflect the extent of disease 

(Engleburger, 1983).  

Despite being required to diagnose gingival health and severity of periodontal disease, regular 

bleeding on probing assessments do not appear to be commonly performed in GDP, and instead 

many DPs rely solely on periodontal pocket charting. This indicates a gap in the knowledge of 

practitioners on the management of periodontal disease. DPs should utilise the most appropriate 

index for their clinical practice and be consistent with their approach to monitoring gingival 

inflammation. The most commonly utilised gingival indices are described below.  
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1.6.1 The Gingival Index (GI) 

The Gingival Index (Löe, 1967) was designed to assess the gingival condition and records qualitative 

changes. It is an assessment of visible inflammatory changes, combined with an invasive method 

where a probe is inserted “gently” into the gingival sulcus and run along the side of each tooth or, 

the gingival tissues are stimulated with an air syringe (Chaves et al, 1993; Löe, 1967). A score 

between 0-3 is recorded for 4 sites of the tooth (table 1.5) (buccal, palatal/lingual, mesial, distal). 

Each tooth is then assigned a Gingival Index of between 0-3 by adding the 4 scores of each surface 

together and dividing by 4.  

Table 0.5 – Gingival Index Criteria (Löe, 1967) 

 

 

Scaling this up these scores can be used to calculate a GI score for sections of the mouth and an 

overall full mouth GI score, tooth scores are added together, and this number divided by the number 

of teeth in the section or full mouth.  A score of 0.1 – 1.0 indicates mild inflammation, 1.1 – 2.0 

moderate inflammation and 2.1 – 3.0 severe inflammation of the section/full mouth (Loe, 1967). 

1.6.2 The Modified Gingival Index (MGI)  

The Modified Gingival Index (MGI) (Lobene et al, 1986) adapted the method and criteria of the 

Gingival Index (Löe, 1967) to generate a non-invasive methodology which does not involve probing 

and is a visual assessment only. A score between 0-4 (table 1.6) is given for 4 sites of each tooth in 

the same way as the GI.  

Table 0.6 – Modified Gingival Index (Lobene et al, 1986) 

Score Criteria 

0 Absence of inflammation 

1 Mild inflammation or with slight changes in colour and texture but not in all 
portions of gingival marginal or papillary 

2 Mild inflammation, such as the preceding criteria, in all portions of gingival 
marginal or papillary; 

3 Moderate, bright surface inflammation, erythema, edema and/or hypertrophy of 
gingival marginal or papillary 

Score Criteria 

0 Normal Gingivae 

1 Mild inflammation – slight change in color and slight edema but no bleeding on 
probing; 

2 Moderate inflammation – redness, edema and glazing, bleeding on probing; 

3 Severe inflammation – marked redness and edema, ulceration with tendency to 
spontaneous bleeding. 
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4 Severe inflammation: erythema, edema and/or marginal gingival hypertrophy of 
the unit or spontaneous bleeding, papillary, congestion or ulceration.  

The sensitivity and reproducibility of the GI and MGI is dependent on examiner knowledge of the 

biology of the periodontium and disease pathology (Rebelo and Queiroz, 2011). 

1.6.3 Bleeding on Probing Index (BOP) 

The bleeding on probing (BOP) index involves the placement of a probe to the base of a sulcus or 

pocket and assessing the presence or absence of bleeding (Ainamo & Bay 1975). Bleeding on probing 

is a good predictor of periodontal health in the absence of bleeding, but this index has low sensitivity 

in detecting periodontal tissue destruction due to the high chance of false positives (Chaves et al, 

1993). Gingival inflammation is better assessed with Bleeding on Marginal Probing (BOMP) (Van der 

Weijden et al, 1994).  

1.6.4 The Bleeding on Marginal Probing Index (BOMP) 

In an adaption of the BOP index, the BOMP index is used to assess inflammation of the gingiva by 

placing a blunt periodontal probe no more than 2mm into the gingival sulcus and running it along 

the sulcus. The presence or absence of bleeding is recorded after probing, the consensus is to record 

bleeding yes or no 30 seconds after probing at 4 sites of each tooth (buccal, palatal/lingual, mesial, 

distal). A full mouth score is calculated by adding all the scores together and dividing by the number 

of sites recorded. A BOMP score over 10% is an indicator of gingivitis (Chapple et al, 2018).  

In summary, many different gingival indices exist, and it can be difficult to decipher the information 

available to DPs on the suitability of each for different clinical situations. In general practice, a simple 

assessment of the presence or absence of inflammation is sufficient during a dental examination to 

determine gingival health. The BOMP index can identify early cases of gingivitis, and as the 

prevention of gingivitis is key to preventing periodontitis, it is essential that DPs are familiar with this 

easy and quick method of assessment. However, a simple assessment the gingivae may not be 

appropriate in clinical trials where more accuracy and the ability to evaluate and track the severity of 

inflammation is required, for example in gingivitis intervention studies, where an index such as the 

Modified Gingival Index (MGI), could be used to provide more information. However, it appears that 

there is no consensus amongst the profession as to which index is the best for any given 

circumstance, and it is the DP’s responsibility to use an index they believe is most appropriate for 

the clinical situation they are in. A thorough review of the most appropriate indices in each clinical 

situation would be of benefit to the profession. 

 



25 
 

1.7 Treatments for the prevention of plaque induced periodontal diseases 

The primary prevention of periodontitis requires prevention or treatment of gingivitis before 

damage to the periodontal attachment occurs through the regular disturbance of the dental plaque 

bacterial biofilm to prevent accumulation of dental plaque at the gingival margin and subsequent 

dysbiosis (Chapple et al, 2018). Plaque removal can be achieved at home by most individuals, but for 

some, such as those who already have periodontitis, professional intervention may be required. 

1.7.1 Plaque removal at home 

Plaque removal at home mainly consists of mechanical and chemical methods such as tooth 

brushing with toothpaste. There is strong evidence for mechanical removal of plaque through 

toothbrushing to remove supragingival plaque on the buccal, lingual and palatal surfaces, but 

interdental cleaning aids such as interdental brushes are recommended to clean in between teeth in 

patients who have been diagnosed with periodontal disease (West et al, 2021; Worthington et al, 

2019; Poklepovic et al, 2013; Löe, 2000). It is recommended that toothbrushing is performed twice a 

day for at least two minutes (Chapple et al, 2015; Kressin et al, 2003; Echeverria and Sanz, 2003). 

There are different kinds of toothbrushes which have different levels of efficacy reported in the 

literature. Studies have shown that manual, or handheld, toothbrushes are less effective than 

powered toothbrushes (Elkerbout et al, 2020; Yaacob et al, 2014). There is weak evidence that 

oscillating-rotating brushes are more effective at removing plaque when compared with other types 

of powered toothbrushes, such as sonic brushes, however the risk of bias was high in the studies 

which have investigated this (Clark-Perry and Levin, 2020a; Grender, Adam and Zou, 2020; Chapple 

et al, 2015). Interdental cleaning is most effective when performed with interdental brushes 

compared to other aids such as floss or picks (West et al, 2021; Worthington et al, 2019; Chapple et 

al, 2015; Poklepovic et al, 2013). The evidence-base recommends interdental cleaning to be 

performed once a day, at any time (Department of Health, 2021; Chapple et al, 2015).  

Toothbrushing alone does not remove 100% of plaque on teeth, and adjunctive agents have been 

developed to be used in combination with toothbrushing to apply agents to the tooth surfaces to 

reduce the risk of developing or aid in the treatment of oral disease (Van der Weijden and Slot 2015; 

Van der Weijden and Slot 2011, Claydon, 2008). It is recommended to use a fluoride toothpaste in 

the prevention of dental caries, but there is no evidence this aids in the prevention of periodontitis 

(Department of Health, 2021). Many toothpastes have been developed containing ingredients with 

anti-plaque or anti-inflammatory characteristics. There is evidence of efficacy for gingival health for 

toothpastes containing triclosan (Riley and Lamont, 2013; Davies et al, 2004), stannous fluoride 
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(Clark-Perry and Levin, 2020b; Johannsen et al, 2019) and propolis (López-Valverde et al, 2021; 

Halboub et al, 2020). 

Mouth rinses are also commonly used as additional aids to reduce the risk of oral disease and there 

are different types of mouth rinses which have been developed to target specific dental issues. 

Many have some evidence of efficacy in reducing plaque, most evidence for efficacy is for rinses 

containing chlorhexidine (West et al, 2021; Chye et al, 2019; James et al, 2017; Van Strydonck, 2012). 

However, long-term use of chlorhexidine is associated with adverse effects, such as staining of teeth 

and altered taste (Manipal et al, 2016; Van Der Weijden and Slot, 2010). Mouth rinses containing 

essential oils, green tea and cetyl pyridinium chloride have also shown efficacy in controlling plaque 

and reducing gingival inflammation, but less so than chlorhexidine (West et al, 2021; Langa et al, 

2021; Figuero et al, 2019; Mathur et al, 2018; Alshehri et al, 2018; Tartaglia et al, 2017). However, 

mouth rinses containing these ingredients may be more suitable for long-term use (Figuero et al, 

2019; Alshehri et al, 2018; Tartaglia et al, 2017). 

Well-motivated individuals who spend the recommended amount of time performing self-care at 

home using appropriate toothbrushes, interdental aids and toothpastes, are able to control the 

levels of plaque and prevent or control periodontitis. However, the majority of the population do not 

spend the recommended time or have the ability to do so (van de Weijden and Hioe, 2005; 

MacGregor, Rugg-Gunn and Gordon, 1986). People often believe that they spend more time 

brushing their teeth than they actually do (van de Weijden and Hioe, 2005; MacGregor, Rugg-Gunn 

and Gordon, 1986) and despite the availability of tools and adjuncts intended to aid people in the 

removal of plaque, many people are unable to remove dental plaque effectively thoroughly 

(Claydon, 2008; Van Der Weijden and Hioe, 2005; Morris et al, 2001), thus professional advice to 

learn how to perform these techniques is needed (Chapple et al, 2015). For patients with signs of 

gingivitis and periodontitis, professional interventions to remove plaque and calcified deposits may 

be indicated as an adjunct (West et al, 2021; Worthington et al, 2018). 

Prevention of gingivitis, and thus prevention of periodontitis, through self-care is cost-effective and 

had a positive return on investment in an economic analysis study by the Economist when compared 

to “business as usual” (Bishop et al, 2021). Prevention of gingivitis through effective self-care would 

also decrease the need for professional management of periodontitis, which will be discussed in 

further detail below. Therefore, an increased emphasis on prevention of gingivitis through plaque 

removal at home should be taken by dental teams to reduce the financial burden of this disease on 

individuals and on society.   
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1.7.2 Supragingival and Subgingival Professional mechanical plaque removal (PMPR) 

Professional interventions to remove/disrupt the dental plaque biofilm and remove calculus in 

patients with signs of gingivitis are most frequently in the form of supragingival PMPR, most 

commonly known as a “scale and/or polish”, or “oral prophylaxis” (Clarkson et al, 2021; Needleman, 

Nibali and Di Iorio, 2015). Professional interventions for patients with periodontitis are known under 

a variety of terms such as “root-surface debridement”, “root scaling” and “root planing”, all of which 

involve the removal of plaque and calculus from subgingival sites with the aim to reduce 

inflammation of the periodontal tissues (West et al, 2021). These interventions are now termed 

subgingival PMPR (Trombelli et al, 2015; Needleman, Nibali and Di Iorio, 2015). There are many 

different types of instruments which can be used to perform subgingival PMPR, including hand 

instruments and sonic/ultrasonic instruments (West et al, 2021; Worthington et al, 2018).  

Systematic review (Worthington et al, 2018) found that whilst routine supragingival PMPR for 

patients without periodontitis reduces plaque and calculus levels, the clinical significance or benefit 

to gingival health is unclear. Supragingival PMPR combined with oral hygiene instruction can lead to 

a greater reduction in plaque levels and gingival inflammation in people when compared with no 

treatment, but supra PMPR alone does not achieve outcomes greater than repeated oral hygiene 

instruction (Needleman, Nibali and Di Iorio; 2015, Worthington et al, 2013). However, there is a 

suggestion that supragingival PMPR might lead to increased patient satisfaction and possible 

improved adherence to OHA (West et al, 2021; Clarkson et al, 2021; Needleman, Nibali and Di Iorio, 

2015; Jones et al, 2011). Sub and supra PMPR should not be the only intervention delivered to 

patients in the prevention of plaque induced periodontal disease, as evidence suggests that this 

alone does not achieve sustained behaviour change for improved oral health (Tonetti et al, 2015). In 

patients with periodontal disease, PMPR at 3-month intervals with either ultrasonic or hand 

instruments, is recommended (West et al, 2021; Trombelli et al, 2020).  

The prevention of disease is a collaboration between healthcare professionals and the individual.  

Ultimately the individual has a responsibility for their own health but requires input, training and 

support from health professionals (Department of Health, 2021). Evidence suggests that OHA and 

effective self-care by the patient is arguably more important than professional mechanical plaque 

removal in the primary prevention of periodontitis and plays a critical role in the management of 

established disease (West et al, 2021; Clarkson et al, 2021; Bishop et al, 2021; Ramseier et al, 2020; 

Carra et al, 2020; Needleman, Nibali and Di Iorio, 2015). 
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1.8 Oral hygiene advice for the prevention of plaque induced periodontal diseases 

Oral and dental healthcare is mostly provided in primary care settings. There are 12,000 high street 

practices and it has been reported that 71% of adults in the UK attend a dental practice at least once 

a year (CQC, 2019; Steele and O’Sullivan, 2011). Primary dental care involves 80-90% of DPs (Dental 

Workforce Advisory Group, 2019) meaning DPs are in the prime position to deliver OHA. 

While the importance of OHA is becoming more widely recognised (West et al, 2021; Azami-Aghdash 

et al, 2021; Ahmadi et al, 2019), patient compliance with oral hygiene self-care has been cited as a 

key issue in the prevention and management of periodontal disease (Chadwick et al, 2011; Schüz et 

al, 2006). Patients often do not follow the recommendations provided by their DP (Sheiham and 

Watt, 2000) which could be due to the efficacy of the methods of communication that DPs use 

and/or the incorrect assumption that increasing knowledge alone leads to behaviour change 

(Arlinghaus and Johnstron, 2017; Kay et al, 2015). Difficulties may be encountered by patients when 

trying to follow the advice or techniques recommended, as the most common delivery of OHA is 

verbal or education only with no demonstration, with the sole aim to increase knowledge (Kay et al, 

2016; Humphreys et al, 2010; Ramseier and Suvan, 2010). In addition, patients may not retain the 

information they are given, or the advice may be perceived to be contradictory to that received 

previously (Wainwright and Sheiham, 2014). However, it has been reported that adults who 

regularly attended the dentist were more likely to clean their teeth twice a day compared to adults 

who only visited the dentist when they had a problem, which suggests that regular contact with DPs 

can improve patient adherence to oral homecare regimes as the importance of oral hygiene is 

reinforced in these patients (Chadwick et al, 2011). Furthermore, it has been shown that repeated 

OHA and motivation is necessary to bring about compliance and good oral hygiene (Chapple et al, 

2015; Marini et al, 2014). 

Barriers to the provision of OHA by DPs have been identified and the most commonly cited are time 

limitations, inadequate knowledge of how to change behaviour, lack of interest of patients and the 

opinion that DPs are not rewarded for the time needed to give OHA (Harris et al, 2020; Humphreys 

et al, 2010; Dyer and Robinson, 2006; Tomlinson and Treasure, 2006). In addition, from my 

experience as a GDP, OHA given verbally does not lead to behaviour change.  

1.8.1 Current delivery of oral hygiene advice by dental professionals 

The DoH have guidelines for DPs such as DBOH, which provides guidance to practitioners with 

respect to the content of preventive advice and messages to be delivered to patients (Department of 

Health, 2021). Recommendations also come from the British and European periodontal societies 
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who advise that OHA is personalised and tailored to the individual needs (West et al, 2021). Despite 

this, routine OHA provided by DPs in general practice has no standard published definition and is 

often based on what was taught at the university or dental school the professional attended (Soldani 

et al, 2018). This could be due to the fact that dental schools have autonomy over the contents of 

their curriculums and may be down to the personal preferences of the clinical teachers in the 

absence of standardisation of how to deliver OHA. 

Despite a robust evidence base for the OHA which should be given to patients, a study has indicated 

that where advice is being given, the content often departs from that recommended in the DoH Oral 

Health toolkit (Kay et al, 2016). Further, evidence suggests that OHA is most often minimal verbal 

advice using simple phrases such as ‘you need to brush your teeth more frequently’, or not provided 

at all, and the impact of such advice is low (Clarkson et al, 2021; Ramsay et al, 2018; Ramseier and 

Suvan, 2010). 

The Adult Dental Health Survey (ADHS) in 2009 asked participants (n=8,860) whether they had “ever 

been given advice by a dentist or a member of the dental team on cleaning their teeth and/or 

gums”. Overall, 78% said that they had been given this kind of advice, but 66% of examined adults 

had visible plaque, 68% had visible calculus and over 45% of individuals examined had ‘moderate’ or 

worse forms of periodontal disease (>4mm pocketing) (Chadwick et al, 2011). These data suggest 

that although advice may be being given, it is not effective at teaching participants how to improve 

their oral hygiene. Furthermore, from this single question it is not possible to tell what kind of OHA 

participants had received and whether it was more extensive than reminding of the 

recommendation to brush twice daily. DPs are unlikely to record details of what OHA they have 

given to patients and how this was delivered in patient records, so opportunities for comparison are 

limited.   

A more recent survey in 2018 found a similar number of people (80%) of those who responded to 

the survey had received OHA from their dental team, however no specific information on what OHA 

was received, or who gave this advice, was provided (Public Health England, 2020). Furthermore, no 

data were gathered on the oral hygiene status of any participants despite this survey being 

undertaken in general practice where access to equipment to record this would have been available. 

The authors of this survey also stated that, people aged under 45-years or over 84-years were under-

represented, so it is difficult to compare these results to those of the ADHS in 2009. In addition, 

those who attend general practice for dental care may be more motivated in regard to their oral 

health, so the 2009 ADHS survey is likely to be more representative of the general population. 
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There are few other studies which have assessed the delivery of OHA by DPs in the UK. In 2015 in a 

self-administered questionnaire completed by 164 dentists, 95.7% said they routinely gave OHA and 

95.1% said they were confident in giving OHA (Yusef et al, 2015). However, the questionnaire only 

asked dentists to indicate whether or not they provided certain preventative activities to their 

patients and did not investigate what advice was actually given. In Northern Ireland, the Eastern 

Health and Social Services Board (EHSSB) reported that 77% of dental practices provided “patient-

active prevention”, but no definition of what this entails was given (Freeman et al, 2005). In Wales a 

study showed that whilst 94.5% of dentists felt that oral hygiene instruction was the most 

appropriate form of health promotion for dentists to provide, there were several barriers to doing 

so, such as insufficient reimbursement and a perceived unwillingness of patients to pay for 

preventive care (Tomlinson and Treasure, 2006). It has also been shown that whilst most dentists 

regard prevention as a part of their job, the number of dentists providing it varies and most forms of 

“prevention advice” consist of “prevention activities” such as the application of fluoride varnish 

(Anderson et al, 2002). 

Taken together, whilst the literature shows that DPs mostly have positive attitudes towards, and 

high levels of intention of providing OHA, few studies have reported what OHA is actually being 

delivered by DPs (Yusef et al, 2015). Furthermore, it has been estimated that 22% of DPs in the UK 

are not giving their patients any advice on how to care for their oral health (Chadwick et al, 2011). 

1.8.1.1 Barriers to the provision of OHA 

GDPs operate as businesses, and they are subject to financial risk (OCDO, 2020). The majority of 

dentists and dental hygiene/therapists are independent contractors or employed by independent 

contractors rather than being NHS employees (Brocklehurst and Tickle, 2011). There are a number of 

different remuneration methods for clinicians, and the way clinicians are remunerated in primary 

care has been shown to affect behaviour (Brocklehurst et al, 2020; Goodwin et al, 2018). A 

systematic review which looked into the impact of how dentists are paid, found that more clinical 

activity is associated with fee-for-service systems and less preventative advice is given, but the 

quality of this evidence was low (Brocklehurst et al, 2013). 

The current NHS dental contract between NHS England and dental providers does not incentivise 

DPs to spend time with their patients delivering OHA (NHS England, 2014). DPs are remunerated for 

Units of Dental Activity (UDAs) of which there are three tiers or “bands”. Each band covers a 

different range of treatments and patients pay a single charge for a course of treatment based on 

the highest band that the treatment falls within as shown in table 1.7, unless they are exempt from 

paying NHS dental charges (NHS, 2022; BDA, 2019). NHS dental contractual arrangements are 



31 
 

different in each UK constituent country due to the devolved nature of healthcare. A band 1 course 

of treatment is worth 1 UDA and covers an examination, diagnosis, and advice. If necessary, it also 

includes X-rays, a scale and polish, and planning for further treatment (NHS, 2021). A band 2 course 

of treatment is worth 3 UDAs and covers everything in band 1 plus any fillings, extractions and root 

canal treatments. A band 3 course is worth 12 UDAs and this covers all band 1 and 2 treatments plus 

any lab-made restorative treatment such as veneers, dentures and crowns. Some dental treatment, 

for example treatment for cosmetic reasons only, are not provided under the terms and conditions 

of the NHS unless there is a clinical need (NHS, 2021). 

Table 1.7 - Summary of UDA banding and patient fees for England, as of 1st April 2022 (NHS, 2022) 

Band Course of treatment items covered Number of UDAs 
received by the 

dentist 

Patient charge 
(non-exempt 

patients*) 

1 Examination, diagnosis, advice, x-rays, scale 
and polish, treatment planning 

1 £23.80 

2 All treatment in band 1, plus fillings, 
extractions, root canal treatment 

3 £65.20 

3 All treatment in band 1 or 2, plus crowns, 
bridges, dentures 

12 £282.80 

1A 
(Urgent) 

Urgent treatment which does not include an 
examination 

1.2 £23.80 

*non-exempt patients include those under 18 (or under 19 in full time education), pregnant or had a 
baby within the last 12 months, receiving low-income benefits 

A patient does not pay for the individual number of treatments required; they pay a single charge for 

a course of treatment based on the highest band the treatment falls within. For example, a patient 

requiring an examination and a filling would pay a band 2 charge, and the dentist would receive 3 

UDAs for carrying out that treatment. The dentist would receive the same number of UDAs if the 

same patient also required x-rays and a root canal treatment. The earning potential per UDA is 

linked to the number of visits and time taken at each appointment (Brocklehurst and Tickle, 2011). 

Dental practitioners are not obliged to carry out all the treatments listed on the NHS website, only 

what is clinically necessary and is within their skill set for the dental health of the patient (NHS, 2021; 

General Dental Council, 2013). For example, custom-made appliances such as night guards are 

available under the NHS but are provided according to clinical necessity. As there is a limited number 

of UDAs achievable by a DP per patient treated, this system does not encourage DPs to spend time 

with patients delivering OHA. It has been suggested there may be a difference between OHA 

provided by NHS DPs compared to those who work on a private basis. There have been calls to 
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reform oral and dental healthcare in a way which embraces prevention and promotes selfcare 

(Dental Workforce Advisory Group, 2019). 

In addition to remuneration as a barrier, DPs have expressed concerns that the level of training they 

received at undergraduate (UG) level on the delivery of OHA was not adequate for general practice 

(Humphreys et al, 2010). Lack of knowledge of how to change behaviour has been cited as one of 

the main barriers to the provision of preventive advice in primary dental care (Harris et al, 2020). 

There is also a suggestion that some dentists believe that giving OHA is outside their domain and is 

the responsibility of the hygienist or nurse, but there is no research which explores whether these 

attitudes actually exist amongst DPs or patients. It has been reported that DPs find it uncomfortable 

to discuss personal aspects of oral health with patients and that this may prevent conversations 

about improvement of oral hygiene from happening (Harris et al, 2020). 

It has been reported that DPs require more support, knowledge and more realistic and effective 

approaches to deliver OHA, as the prevention of plaque induced oral disease needs to meet the oral 

health requirements of an expanding and ageing population (Humphreys et al, 2010; Dyer and 

Robinson, 2006). In addition, it appears that to facilitate improved provision of OHA, the current NHS 

dental healthcare model needs to change to shift the focus towards a preventive, rather than a 

reactionary model, where practitioners are rewarded for providing preventative care instead of only 

for providing treatment for established disease. 

1.8.1.2. Undergraduate Dental Education 

Dental education in the UK is regulated by the General Dental Council (GDC) and dental schools must 

demonstrate that UGs achieve the outcomes set out in the document “Preparing for Practice” 

(General Dental Council, 2017). This document broadly covers UG dental learning outcomes and 

outlines the knowledge, skills, attitudes and behaviours DPs must have to be fit to practice (General 

Dental Council, 2015). Four key domains are recognised by the GDC as determinants of competency: 

clinical, communication, leadership and professionalism & management (General Dental Council, 

2015). The GDC acknowledges important non-clinical aspects of dental education in their learning 

outcomes, yet dental curricula are traditionally based on theoretical knowledge and technical skills 

and student experiences vary between schools due to the level of experience and knowledge of the 

clinical teachers (Perez et al, 2021; Griffith and Naylor, 2019).  

In the most recent edition of the DoH DBOH toolkit, it is recommended that DPs should “use behaviour 

change methods with oral hygiene instruction” (Department of Health, 2021), and the GDC have 

recommended the teaching of behavioural sciences in UG programmes since 1990 (Pine and 

McGoldrick, 2000). However, there has not been an evaluation of this area of teaching since 2000, 
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where it was found that teaching varied greatly between schools (Pine and McGoldrick, 2000; 

McGoldrick and Pine, 1999). It is critical that dental students learn the theory of behavioural and social 

science which underpins BCTs in order to be able to deliver effective interventions to bring about 

positive changes in patient behaviour (Neville and Waylen, 2019). Newly graduated dentists 

reportedly lack competency in this area and there is little research regarding the delivery of OHA or 

behaviour change theory in dental schools (Clow and Mehra, 2006; Yoshida et al, 2002). 

1.8.1.3. Postgraduate Dental Education and Continuing Professional Development 

All DPs must complete a number of hours of Continuing Professional Development (CPD) to remain 

registered with the GDC (General Dental Council, 2018). The purpose of CPD is to ensure DPs keep 

their skills, knowledge, and competence up to date throughout their career (General Dental Council, 

2018; DentCPD, 2013). The GDC have detailed guidance for DPs and state that CPD should be 

“relevant to your field(s) of practice”. The GDC’s guidance document on CPD for all DPs states that 

CPD must be linked to one of four outcomes as shown in table 1.8. 

Table 0.8 – CPD Outcomes (General Dental Council, 2018)
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Communication is a key factor in delivering effective OHA as well as knowledge and implementation 

of BCTs (Department of Health, 2021). Whilst the GDC acknowledge “communication skills” as an 

example of CPD, they do not consider this a “highly recommended” topic (General Dental Council, 

2019). The GDC “highly recommended” topics are listed in table 1.9. 

Table 0.9 – GDC recommended CPD topics (General Dental Council, 2018) 

Medical emergencies 

Disinfection and decontamination 

Radiography and radiation protection 

Legal and ethical issues 

Complaints handling 

Oral cancer: early detection 

Safeguarding children and young people 

Safeguarding vulnerable adults 

There is no GDC requirement, or even recommendation, for DPs to update their knowledge on 

delivering OHA or behaviour change, yet this is a fundamental part of delivering comprehensive oral 

health care (Department of Health, 2021). However, the National Institute for Health and Care 

Excellence (NICE) published guidance in 2015 (reviewed in 2018 and unchanged) regarding training 

DPs in health promotion and stated that “The GDC could consider reviewing this when updating its 

educational requirements” and that training could: “Provide dentists and dental care professionals 

with detailed information on how to give advice on improving and maintaining good oral health, in 

line with recommendation 12 in NICE’s guideline on behaviour change: individual approaches” (NICE, 

2015). Recommendation 12 highlights that training for behaviour change should ensure that 

practitioners understand how BCTs work and be able to deliver them (NICE, 2014). Despite NICE’s 

recommendations, the GDC has not updated its recommendations to promote behaviour change 

training or recommendations for CPD post-qualification.  

It is not clear how DPs ensure their knowledge is up to date on the best ways to deliver OHA, 

behaviour change methodology, and implementation of interventions which use behaviour change 

methods. It is also unclear whether DPs carry out OHA CPD or if there is CPD available on this topic. 

In order to provide effective preventative advice and interventions relating to OHA for their patients 

which will lead to changes in behaviour DPs should be completing CPD to build upon theory learnt at 

dental school. 

1.8.2 Oral hygiene advice delivery: methods and techniques  

There is a well-established evidence base on oral hygiene recommendations for patients, and 

agreement that control of the oral biofilm is a key part of managing gingivitis and periodontitis 

(Chapple et al, 2018; Costa et al, 2018). However, despite NICE guidelines and the most recent 
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edition of DBOH toolkit indicating BCTs should be used when delivering OHA, there is little 

consensus in the literature on the best way for practitioners and public health bodies to deliver this 

advice to patients (Department of Health, 2021; NICE, 2014). As there is no consensus on how DPs 

should deliver OHA, and no direct guidance from the GDC regarding what should be taught each 

dental school may teach their students different strategies on oral health promotion (General Dental 

Council, 2018; Griffith and Naylor, 2020). Traditional oral health advice techniques are most likely 

what are currently used in the majority of general practices. 

1.8.2.1 Traditional oral hygiene advice delivery methods 

Traditional, OHA generally centres around providing patients with information regarding the 

recommended way to carry out oral hygiene activities and educating them on the optimal 

techniques, such as the modified bass toothbrushing technique (Department of Health, 2021). Most 

oral hygiene instruction/advice is delivered in the form of verbal or written methods, such as face-

to-face consultations or leaflets (Kay et al, 2016). Face-to-face verbal patient education/instruction 

and written leaflets have been shown to have a positive effect on patient knowledge, with written 

methods more effective, but less acceptable to patients than personal delivery of information (Kay 

et al, 2016). However, there is little evidence to show that either method brings about long-term 

changes in behaviour or improves oral health outcomes (Kay et al, 2016; Tonetti et al, 2015; 

Ramseier and Suvan, 2010). Oral hygiene is a practical skill, so patients need to understand the 

techniques required to be able to carry it out effectively and practical demonstrations can be useful 

for this (Annett, 1996). It is known within the profession that some DPs use models to demonstrate 

oral hygiene, but there is no literature regarding the extent of their use and how they are used in the 

context of giving OHA.  

Although educating patients verbally or with a demonstration on how to carry out oral hygiene 

increases their knowledge regarding oral hygiene, studies indicate that is not likely to bring about 

behaviour change (Lhakhang et al, 2016; Werner et al, 2016; Schlueter et al, 2010). Whilst the 

control of plaque levels depends mostly on patient ability to carry out oral hygiene, their motivation 

to do so on a daily basis is crucial to patients performing effective self‐care in the long‐term (Newton 

& Asimakopoulou, 2015). Therefore, as well as needing to educate patients on the practical technical 

aspects, DPs need to be able to support patients in behaviour change.  

1.8.2.2 Behaviour Theory informed Oral Hygiene Interventions  

Oral health related behaviours which are targets for behaviour change interventions aimed at 

improving oral hygiene include twice daily toothbrushing, daily use of interdental aids by patients 

with gingival inflammation and switching to a powered toothbrush (West et al, 2021). Oral hygiene is 
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an individual behaviour and DPs who aim to support patients in adopting healthier oral hygiene 

related behaviours need to consider theories of behaviour and behaviour change in order to identify 

and target the influences of the individual behaviour (Asimakopoulou and Newton, 2015; Skivington 

et al, 2021). 

1.8.2.2.1 Socioecological Models  

Socioecological models (SEM) consider that individual behaviours are influenced not only at a 

personal level but also by their environment (Schölmerich and Kawachi, 2016). In SEM influences are 

assigned different levels, with individual behaviour influenced by a variety of factors within a level, 

and by different levels of the model, which may have reciprocal influences on one another (McLeroy 

et al, 1988). The most commonly used model is that of McLeroy et al (1988) which identifies 

individual, interpersonal, organisational, community and policy levels. Figure 1.6 shows how this 

model can be used to explain influences on oral hygiene related behaviour. 

On an individual level, personal belief, knowledge, skills and whether they can afford a power 

toothbrush, for example, can determine whether they carry out oral hygiene and how well they 

perform it. On an interpersonal level, family and friends’ attitudes and opinions can influence 

behaviour through discussion and role modelling of behaviour. Organisational level influences 

include workplace facilities such as a bathroom with a sink to carry out oral hygiene, and access to 

dental care as previously discussed in Section 1.2. DP influences, for example their communication 

with the individual, are also placed in the organisational level. As previously discussed in Section 

1.8.2.1, most individuals will receive simple verbal advice from their DP, that is unlikely to lead to 

behaviour change. Community level influences include how people are shaped by their social 

environment, such as the cultural norms of oral hygiene and provision of OHA within the 

community. Media can also have an influence, for example through TV and social media adverts or 

information. On a policy level, the priority given to oral hygiene through policy or contractual 

agreements on its provision with dental providers by policy makers can influence whether an 

individual receives advice that may encourage them to perform more adequate self-care and reduce 

their risk of developing plaque related oral disease. 
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Figure 0.6 – Socioecological level influences on adults carrying out effective twice daily personal oral hygiene as mapped to the SEM of McLeroy et al, 
1988. 
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1.8.2.2.2 Theories of Behaviour Change 

The SEM is useful for understanding the wide range of influences on individual behaviour (Davies et 

al, 2015). In contrast, behaviour change theories aim to explain the processes underlying specific 

behaviours (West et al, 2019; Davies et al, 2015). The ability of a health practitioner to implement an 

effective behaviour change intervention is reliant on the understanding of both the broad contextual 

influences on the target behaviour, and the relevant behaviour change theory which is being applied 

(Asimakopoulou and Newton, 2015; Davies et al, 2015; Glanz and Bishop, 2010). Using theory to 

design an intervention allows the identification of key concepts to target, increasing the chances of 

successful behaviour change. 

There are many different theories of behaviour change but little guidance on how to choose an 

appropriate theory for a particular behaviour. This has been cited as a reason why theory is under-

used in intervention design and implementation of BCTs (Michie, Atkins and West, 2014). Additionally, 

the language used is complex and there are overlapping phrases which may mean the same thing but 

have a different name under a different heading or theory (Noar and Zimmerman, 2005). The use of 

the words “theory” and “model” and “intervention” can be another point of confusion for DPs as these 

terms are often used interchangeably but are not the same thing (Porcheret et al, 2014). Behaviour 

change theories are used to explain and predict health behaviours at individual, group and community 

levels, and explain differences across situations and populations (Glanz and Bishop, 2010; Noar and 

Zimmerman, 2005). Behaviour change models are applications of behaviour change theory and whilst 

there are many distinct theories and models of behaviour change, most share similar or overlapping 

characteristics as they share a common basis with similar theoretical components (Noar and 

Zimmerman, 2005). Behaviour change interventions are activities designed to change specified 

behaviour patterns and may consist of one or more BCT, which are considered the “active” 

components of behaviour change interventions (Michie et al, 2013; Newton and Asimakopoulou, 

2015; Crane, 2020). Behaviour change interventions can contain multiple BCTs, but these techniques 

are often not well reported on, making it difficult to evaluate or reproduce the intervention (Michie 

et al, 2011). However, reporting of behaviour interventions has improved recently with the 

introduction of evidence-based frameworks and the Template for Intervention Description and 

Replication guide (TIDieR) checklist (Poduval et al, 2020; Hoffman et al, 2014; Michie et al, 2014). 

The development of both behaviour change theories and models is a dynamic process and can 

involve adapting or refining existing theories/models by adding new conceptual elements or 

formalising their application into practice (Crosby et al, 2002). New theories are often developed in 

relation to specific health behaviours despite there being no clear evidence that an existing theory 

would not have been appropriate, which has led to an abundance of behaviour change theory 
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literature with little consensus on the most reliable theories or models (Noar and Zimmerman, 

2005). An understanding of key traditional behaviour change models is useful in understanding the 

development and progression of behaviour sciences and the underlying concepts of behaviour 

change. This thesis will consider some well-established models in behaviour change intervention 

development and their relevance to oral hygiene interventions.  

1.8.2.2.2.1 Health Belief Model (1958) 

The Health Belief Model (HBM), one of the most used models in behaviour change interventions, 

was developed to explain why people did not participate in public health programs such as cervical 

cancer screening or inoculation programs (Jones et al, 2015; Glanz and Bishop, 2010; Rosenstock, 

1974). 

This model utilises threat perception in that people will take action to prevent illness if (1) they feel 

they are vulnerable or at risk (perceived susceptibility), (2) they believe it could result in serious 

consequences and impact on their lifestyle (perceived severity), (3) they believe a particular action 

would reduce susceptibility or severity (perceived benefits), (4) there are few negative aspects to 

the health action (perceived barriers), (5) they believe in their ability to carry out a particular action 

that would reduce susceptibility or severity (perceived self-efficacy). Modifying factors such as age, 

gender and ethnicity, which directly influence these perceptions, along with cues to action which 

could be internal, such as having symptoms of a condition, or external, such as seeing a health 

campaign advertisement (Bish and Michie, 2010; Champion and Skinner, 2008) are now also 

included in this model (Rosenstock, Strecher and Becker, 1988).  

However, the HBM has significant limitations; it does not specify how individual beliefs interact with 

one another, whether any belief is more important than another, or give them specific definitions 

and so has been applied differently in different studies (Abraham and Sheeran, 2015; Armitage and 

Conner, 2000; Sheeran and Abraham, 1996). The HBM also does not take into account how personal 

beliefs may change if they are carrying out a desired behaviour but not seeing any health benefits, or 

consider behaviours defined by culture and custom or habit (Asimakopoulou and Daly, 2009). 

Furthermore, as it was originally developed to apply to a single health action, it is weak at predicting 

behaviours which require continued action (Armitage and Conner, 2000; Janz and Becker, 1984). This 

model also does not consider the social context of the behaviour or external environment (Hahm et 

al 2008).  

The most influential component of, and an important indicator to predict change in the HBM is 

“perceived barriers”, while “perceived severity” is the least indicative (Jones at al, 2015; Carpenter, 

2010; Janz and Becker, 1984). This suggests that when applying this model, practitioners should first 
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focus on overcoming perceived barriers and then target other beliefs at a later stage (Jones et al, 

2015). There have been few studies to show success in predicting oral hygiene behaviour using the 

HBM (Asimakopoulou and Newton, 2015; Bulgar et al, 2009; Taylor et al, 2006). 

1.8.2.2.2.2 Stages of Change Model/Trans-theoretical Model (1983) 

The Stages of Change Model, or trans-theoretical model, originally developed to enhance smoking 

cessation campaigns, is a popular model which suggests that it is possible to predict whether 

someone will change their behaviour by assessing their readiness to change (Asimakopoulou and 

Daly, 2009; Prochaska and DiClemente, 1984). Linking concepts from other theories and models, it 

can be used by health care professionals to determine and predict how likely it is that an individual 

will adhere to preventative health advice and what input they may need at each stage to progress 

towards behaviour change (Asimakopoulou and Newton, 2014; Noar and Zimmerman, 2005). The 

basis of stages in the model are summarised in table 1.10. Individuals may move between stages in a 

non-linear fashion which has been described as a “spiral staircase” (Taylor et al, 2006). Ten 

processes of change are identified that can influence the individual moving from one stage to 

another (Keat et al, 2009; Adams and White, 2005) (table 1.10). 

Table 0.10 – The Stages of Change and the Processes of Change which can affect each stage. 
Adapted from Keat et al, 2009 

Stage of change Process of 
change 

Explanation of process of change 

1. Pre-
contemplation 

Consciousness 
raising 

Increase the individual’s awareness of negative consequences of 
not changing behaviour 

Dramatic relief The individual expresses emotion and sometimes a “trigger 
event” regarding their behaviour 

Environmental 
re-evaluation 

The individual assesses how their behaviour appears within a 
social environment  

2. 
Contemplation 

Self-re-
evaluation 

The individual makes a comparison of what may happen if they 
do not make changes to what may happen if they do make 
changes 

3. Preparation Self-liberation The individual truly believes they are able to make the change 
and makes the decision to change and will act upon that decision 

Social 
liberation 

The individual visualises lifestyle changes that need to be made 
to make the change 

4. Action Contingency 
management 

Can be used to reward the individual for making the change, or a 
punishment for relapse  

Helping 
relationships 

Support networks and self-help groups  

Counter-
conditioning 

Involves the individual carrying out alternative behaviour (e.g 
chewing gum instead of smoking) 

Stimulus 
control 

Involves removing any triggers which may promote negative 
behaviour and adding cues to carry out the healthy alternative 

5. Maintenance N/A N/A 
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The SoC/trans-theoretical model has been shown to positively predict dental attendance in those in 

stages 4 and 5 (action and maintenance) compared to those in stages 1, 2 and 3, which highlights 

how it could be used to design oral health interventions which target people depending on their 

stage of change (Coulson and Buchanan, 2002). However, the model has faced criticism when it 

comes to describing actual behaviour change to assist with behaviour change programs 

(Asimakopoulou and Newton, 2015; Adams and White, 2005). Furthermore, a study by Suresh et al 

(2012) showed that stage of change was not a good predictor of flossing behaviour, and the model 

has also been cited as unreliable in predicting physical activity engagement (Dishman et al, 2009). 

Similar to the HBM, there have been many different interpretations of the SoC/trans-theoretical 

model and no clear definition of each stage, in addition the processes of change linkages with the 

stages of change linkages have been cited as “weak” (Taylor et al, 2006). 

1.8.2.2.2.3 Behaviour Change Wheel & COM-B (Cognition, Opportunity and Motivation) Model (2014) 

The previous behaviour models discussed are traditional cognitive models which are no longer 

commonly utilised in the development of behaviour change interventions. More recent thinking in 

behaviour change is that there is no “one size fits all” model that allows us to understand and explain 

every behaviour, or that can be utilised in developing behaviour change interventions for all 

behaviours (Newton and Asimakopoulou, 2017; Asimakopoulou and Newton, 2015; Michie et al, 

2014). To address this, the Behaviour Change Wheel (BCW) (figure 1.7), a framework tool based on an 

over-arching model of behaviour, has been developed to guide the development of behaviour change 

interventions (Asimakopoulou and Newton, 2015; Michie et al, 2015). 

 

Figure 0.7 – The Behaviour Change Wheel (Michie et al, 2014) 
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There have been efforts to develop behaviour frameworks which classify behaviour change 

interventions, techniques and mechanisms of action, such as the Cochrane Effective Practice and 

Organisation of Care Review Group (EPOC) taxonomy (EPOC, 2015), however, they are often not 

consistent or comprehensive (Michie et al 2011). The BCW was designed following the evaluation of 

19 existing frameworks. It incorporates links to an overarching model of behaviour and is 

comprehensive and coherent to better guide the development of new behaviour change interventions 

(Michie et al, 2014). 

The BCW is based the COM-B model, which sits in the centre of the BCW and explains that behaviour 

consists of three interrelated factors: capability, opportunity and motivation. Conditions which lead 

to a certain behaviour depend on the capability of the individual, the opportunity to carry out the 

behaviour, and the motivation to do said behaviour (Asimakopoulou and Newton, 2015; Michie et al, 

2014; Michie et al, 2011). Any attempt to change behaviour should aim to address one or more of 

these components (Michie et al, 2014). These interactions are shown in figure 1.8. 

 

Figure 0.8 – The COM-B theoretical model of behaviour change (Michie et al, 2014) 

The COM-B model indicates the requirements needed to achieve the behaviour as shown in table 1.11. 

The target behaviour is more likely to occur if these conditions are met (Asimakopoulou and Newton, 

2015; Michie et al, 2014). 
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Table 0.11 – Aspects and explanations of COM-B Model factors 

 Requirements What needs to happen for the target behaviour to occur? 

CAPABILITY Physical capability Have the physical skills and strength/ability to perform 
behaviour 

Psychological capability Knowledge of the behaviour and skill to carry it out and 
knowing when and how often to carry out desired 
behaviour 

OPPORTUNITY Physical opportunity Have access or equipment to carry out desired behaviour 

Social opportunity Support from peers, family, healthcare professional  

MOTIVATION Reflective motivation Hold beliefs that behaviour will lead to improved health 
and self-regulation of behaviour, planning and decision 
making 

Automatic motivation Have established routines and habits  

 

The second layer of the BCW links the COM-B factors to groups of ‘intervention functions’. Each 

intervention function is linked to a number of evidence based BCTs that have been shown to be 

useful in changing that type of factor, shown in table 1.12. 

Table 0.12 – Intervention functions associated with COM-B factors (Michie et al, 2014) 

Intervention 
Function 

COM-B Component 

Physical 
Capability 

Psychological 
Capability 

Physical 
Opportunity 

Social 
Opportunity 

Reflective 
Motivation 

Autonomic 
Motivation 

Education  
 

  
 

 

Persuasion     
  

Incentivisation     
  

Coercion     
  

Training 
   

  
 

Restriction   
  

 
 

Environmental 
Restructuring 

  
  

  

Modelling    
 

 
 

Enablement 
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The BCT taxonomy includes explanations of 93 distinct BCTs grouped by type and by intervention 

function group, formulating a database which can be accessed online or downloaded for free as an 

app (Crane et al, 2020). A BCT is considered to be the active component of a behaviour change 

intervention and they can be used in combination with each other or individually (Michie et al, 

2014). Definitions of the intervention functions and examples of frequently used BCTs for each group 

are shown in table 1.13. 

Table 0.13 – Descriptions of intervention function groups and examples of frequently used BCT for 
each group. (Adapted from Michie, Gainforth and Atkins, 2016) 

Intervention 
function 

Definition Frequently used BCT for this group… 

Education Increasing knowledge or understanding  Information about health consequences, 
feedback on behaviour, self-monitoring 

Persuasion Using communication to induce positive or 
negative feelings or stimulate action  

Credible source, information about 
health consequences, feedback 

Incentivisation Creating an expectation of reward Self-monitoring, feedback, self-
monitoring 

Coercion Creating an expectation of punishment or 
cost 

Feedback on behaviour, feedback, self-
monitoring 

Training Imparting skills Demonstration of behaviour, self-
monitoring 

Restriction Using rules to reduce the opportunity to 
engage in the target behaviour (or to 
increase the target behaviour by reducing 
the opportunity to engage in competing 
behaviours) 

Lockdown (i.e during COVID-19 
pandemic) 

Environmental 
restructuring 

Changing the physical or social context Adding objects to environment, cues to 
action 

Modelling Providing an example for people to aspire to 
or imitate 

Demonstration of behaviour 

Enablement Increasing means/reducing barriers to 
increase capability (beyond education and 
training) or opportunity (beyond 
environmental restructuring) 

Goal setting, action planning, self-
monitoring  

 

Seven ‘policy categories’ make up the outer layer of the BCW which are used to identify the method 

of delivering the behaviour change intervention (Michie et al, 2014). The definition of each policy 

category and examples of each are shown in table 1.14 (Michie, Atkins and Gainforth 2016). 
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Table 0.14 – Policy category definitions and examples of each type (Michie, Atkins and Gainforth 
2016) 

Policy Category Definition  Example 

Communication/ 
marketing 

Using print, electronic, telephonic or 
broadcast media 

Conducting mass media campaigns 

Guidelines Creating documents that 
recommend or mandate practice. 
This includes all changes to service 
provision 

Producing and disseminating treatment 
protocols 

Fiscal measures Using the tax system to reduce or 
increase the financial cost  

Increasing duty or increasing anti-
smuggling activities 

Regulation Establishing rules or principles of 
behaviour or practice 

Establishing voluntary agreements on 
advertising 

Legislation Making or changing laws  Prohibiting sale or use 

Environmental/social 
planning 

Designing and/or controlling the 
physical or social environment 

Using town planning 

Service provision Delivering a service  Face-to-face delivery of support/guidance, 
establishing support services in 
workplaces, communities etc. 

 

APEASE criteria (Affordability, Practicality, Effectiveness and cost-effectiveness, Acceptability, Side-

effects/safety, and Equity) are used to guide intervention development in selecting which 

intervention functions, policy categories, BCT and delivery mode are most appropriate for the 

context in which it will be delivered (Michie, Gainforth and Atkins, 2014). 

Considering the use of the BCW and COM-B for dental behaviour change, an intervention provided 

during a dental consultation (mode of delivery: service provision) often addresses the capability 

aspect of COM-B by clinicians providing their patients with knowledge of the skills needed to 

perform effective oral hygiene through demonstration, but often opportunity and motivation 

aspects are not addressed (Asimakopoulou and Newton, 2015). Interventions designed to improve 

oral health of the population should consider the range of policy categories that may be utilised, for 

example utilising incentivisation through fiscal measures or training through media campaigns and 

consider the context in which they are going to be implemented. 

DPs knowledgeable of the above theory may be better placed to support behaviour change through 

application of this theory in practice and design/implement evidence-based behaviour change 
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interventions into their practice (Holloway, 2021; Asimakopoulou and Newton, 2015; Lhakhang et al, 

2016; Gray-Burrows et al, 2017). 

 

1.8.2.2.3 Behaviour Change Theory informed interventions in Dentistry 

Oral health promotion has shifted towards the application of theory-informed behaviour change 

interventions to promote positive health behaviour changes, but more research is needed to identify 

what behaviour change models are applicable to oral health behaviours and design and evaluate 

interventions (Asimakopoulou and Newton, 2015). Oral health related behaviours which dental 

clinicians may be looking to encourage and support their patients in, include adherence to OHA, 

reducing the amount and frequency of sugars in the diet, smoking cessation, and attending the 

dentist regularly at a recall interval determined by their risk category (Department of Health, 2021; 

Asimakouloupou and Daly, 2009). A significant barrier to the progression of behaviour change 

science in dentistry is the enormous amount of literature on behaviour change theory which is not 

specific to dentistry. 

There has been an uptake of the application of behaviour change models and frameworks such as 

the COM-B Model and the Theoretical Domains Framework (TDR) within dental research. The COM-

B model has improved the understanding of antibiotic prescribing behaviour of dental clinicians 

(Thompson et al, 2020). The use of goal setting, self‐monitoring and planning have been shown to be 

effective interventions in improving oral hygiene in patients with periodontal disease (Newton and 

Asimakopoulou, 2015). Most literature on behaviour change in dentistry is based on traditional 

theoretical social cognition models, such as the HBM, for which evidence on their effectiveness on 

improving oral health is limited (NICE, 2018; Asimakopoulou and Newton, 2014). 

Conventional cognitive behavioural models fail to explain oral health behaviours sufficiently and a 

shift in further understanding and application of behavioural theory is needed (West et al, 2021; 

Newton and Asimakopoulou, 2018; Michie et al, 2014). More research on behaviour change 

interventions designed using tools such as the BCW in oral health promotion is required to guide 

health care professionals on which behaviour change interventions are most effective in clinical 

dental practice and support the development of best practice guidance (NICE, 2018; Newton and 

Asimakopoulou, 2018; Michie et al, 2014). 

1.8.2.3 Oral hygiene advice using technology  

With an increasing focus on prevention of oral disease, tools which could form part of behaviour 

change interventions are being developed to try and aid clinicians in delivering information to 
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patients about their oral health in a way which will resonate with them and motivate them to 

improve their oral hygiene regimes. One such innovation is a risk categorisation tool which is being 

trialled as part of a new NHS Dental contract in primary care. This virtual tool places the patient into 

a high (red), medium (amber) or low (green) risk category determined by their clinical information 

which a computer program uses to generate a pictorial output which can be shown to the patient 

(figure 1.9). The aim of the report is to encourage the patient to make changes to their lifestyle 

behaviours, such as improving their oral hygiene (Harris et al, 2020).  

 

 

 

 

 

 

Figure 0.9 – Traffic light intervention cards showing risk information (Harris et al 2020) 

However, a systematic review by Harris et al (2020), found that patients prefer detailed personalised 

advice and that the use of risk categorisation tools can decrease tailoring of oral health advice. 

Furthermore, delivering information utilising risk categorisation tools has not been shown to change 

patient behaviour long term, however, they provide a useful measure of patient oral health over 

time (Harris et al, 2020; Zullig et al, 2014; Welschen et al, 2012). 

Another emerging tool for the delivery of health information is the use of imaging technology. 

Initially designed to capture the oral tissues for the purposes of computer aided design and 

computer aided manufacture (CAD/CAM) of dental prostheses and orthodontic appliances 

(Mangano et al, 2017), intra-oral cameras (IOC) which capture 3D images with good resolution are 

now starting to be used for the purposes of oral hygiene instruction. IOC have been developed which 

are specifically designed to capture the oral health and hygiene status of the patient, whose images 

can be used as visual aids when giving detailed instruction to the patient about how they might 

improve their oral health (Harris, 2020). Planimetric plaque analysis is also possible whereby 

photographic images are taken of the teeth with or without plaque disclosure and software then 

analyses the amount of plaque present (Harris et al, 2020). This imaging technology could reduce 

inter-clinician variability in measuring plaque indices, it is thought that this technique is more 

accurate than clinical recording of traditional plaque indices and it is also quicker and allows for 
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better vision of the whole tooth (Harris et al, 2020; van der Veen et al, 2005; Amaechi and Higham, 

2002; Shaloub and Addy, 2000). IOC are a financial investment for DPs, which may be a limitation to 

their uptake for delivering OHA, especially when considering associated management costs and 

potential fees for their use, but most have additional functionalities which may be beneficial for 

clinicians in other areas of their clinical practice (Suese, 2020; Mangano et al, 2017). 

Another use of technology for the promotion of healthy behaviours is the use of social media 

platforms, such as Facebook or Twitter, which have the potential to distribute information on a wide 

scale across large populations (Conrad et al, 2020; Korda and Itani, 2013). Social media is now one of 

the main ways people access health information, however, there is the potential for disinformation 

and unsupported or unsubstantiated claims (da Silva, 2019; Wardle, 2017). Recently, there has been 

a rise in the number of products advertised to improve health which can have a detrimental effect 

on oral health, such as the use of charcoal toothpaste to whiten teeth, consumption of apple cider 

vinegar for weight loss, or adding lemon to water for vitamin C and digestion benefits, all of which 

can lead to tooth enamel erosion (da Silva, 2019; Greenwall et al, 2019; Järvinen et al, 1991). The 

reporting of fluoride as a poisonous substance on social media is of concern (da Silva, 2020; 

Westgarth 2019; da Silva, 2019). Fluoride has a small therapeutic window and should be used well 

within this, particularly when teeth are developing, however the use of fluoride toothpaste, 

mouthwashes and gels have shown benefits of greatly reduced caries incidence when used as part of 

routine oral hygiene practices (Marinho et al, 2003). There have been limited studies which have 

investigated social media as a method for delivering oral health information, however, there is 

evidence that these platforms can be used to improve knowledge and encourage behaviour change 

to improve general health when behaviour change theory is applied (Korda and Itani, 2013; Webb et 

al, 2010). A study in 2018 in Saudi Arabia found that the platform most commonly utilised to search 

for oral health information was Twitter (Althunayan et al, 2018), however, a 2019 study of Twitter 

found that dental teams were not fully engaging with social media in a way that would promote oral 

health to the population beyond their surgery (Potts and Radford, 2019). By contrast, personalised 

messaging has been shown to be highly effective in promoting behaviour change (Webb et al, 2010). 

Taken together, the studies presented here suggest that DPs could be doing more to utilise social 

media to promote oral health and challenging patients on the source of their opinions towards 

poorly evidenced healthcare trends, especially as there is evidence that people are using social 

media platforms to search for oral health information and there is an increase in misinformation and 

disinformation on health topics being shared on social media. 

Mobile technology has led to the development of tracking or coaching apps, which have opened up 

new ways to promote health (Toniazzo et al, 2019). There is evidence to suggest that motivational 
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messages sent via mobile phone can lead to changes in health behaviour by allowing people to 

manage their own health and provide information (Fernández et al, 2021; Toniazzo et al, 2019). 

There is low quality evidence that the use of mobile technology to send patients notifications/SMS 

messages can increase patient compliance, improve control of plaque and gingival inflammation, but 

little evidence yet to suggest it leads to long term behaviour change (Fernández et al, 2021; Toniazzo 

et al, 2019). However, mobile health technology has proven effective in other areas of health care, 

such as managing diabetes and cardiovascular disease and has proved effective and suitable for the 

elderly population (Changizi and Kaveh, 2017). 

Whilst the advance of technology in delivering OHA is occurring, the biggest barrier to the utilisation 

of these innovative technologies is the time needed to deliver the promotion activity. DPs work 

under time pressures and undertaking an oral health intervention which requires more time to be 

spent may not be feasible (Harris et al, 2020; Humphreys et al, 2010; van der Weijden & Hioe, 2005). 

Some patients may dislike being shown their images and may be unwilling to pay for additional 

time/resources for delivering OHA (Harris et al, 2020). Some people may be unhappy using their 

mobile phone more than necessary or have concerns over data security (Mamlin and Tierney, 2016). 

To improve the evidence base for the use of technology to deliver OHA, more studies of higher 

quality which combine the use of behaviour science are required (Toniazzo et al, 2019). 

1.9 Justification and aims of thesis 

Good oral hygiene is fundamental to the prevention of the two most common plaque related oral 

diseases, being caries and periodontal disease (Meyle and Chapple, 2015), but prevalence figures for 

plaque induced periodontal diseases indicates that the majority of individuals are not effective 

enough when they perform their oral hygiene regimes (Tonetti et al, 2018; White et al, 2011). While 

there is long standing evidence that good oral hygiene is associated with a low incidence of 

periodontal disease in adults, there is little evidence regarding the clinical efficacy of different types 

of OHA carried out by DPs (Clarkson et al, 2013). A decision to not carry out self-care in order to 

prevent oral disease is likely to have psychological origins which, if they were better understood by 

DPs, could be altered using psychological theory to support better compliance with oral self-care 

regimes (Gray-Burrows et al, 2017; Lhakhang et al, 2016). This along with evidence that clinicians are 

unsure of how to encourage and support changes in patient behaviour or any consensus on the best 

way to give OHA indicates a lack of reliable evidence to inform clinicians of the most effective way to 

provide OHA using psychological interventions and evidence-based behaviour science (West et al, 

2021; Ramsay et al, 2018; Wainwright and Sheiham, 2014).  
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The personal interest and aspiration to complete this research came from my experiences at dental 

school and from working as a general dental practitioner in NHS dental practice. I wanted to be able 

to successfully support my patients in making positive changes to their oral hygiene behaviours and 

found a lack of evidence on the best ways to do this. I also felt there were barriers to delivering oral 

hygiene advice in NHS general practice settings and wanted to explore whether other dental 

professionals faced the same barriers. I am passionate about oral health promotion and arming 

dental professionals with knowledge and evidence-based tools to improve their patient’s oral health 

and reduce the levels of preventable oral disease in the population. 

The aims of this research are to investigate how DPs are taught to give OHA at UG dental schools in 

the UK, determine what CPD on OHA is available to qualified DPs, and to find out how OHA is 

currently being delivered by DPs in general practice at postgraduate (PG) level. Additionally, this 

research aims to evaluate two OHA interventions DPs can employ to improve the oral health of 

patients attending GDP. The overall goal of this research is to determine how to improve the 

effectiveness of OHA given by DPs and arm DPs with techniques that will allow them to engage, 

encourage and support patients in making positive changes to the way they care for their teeth and 

gums, ultimately to reduce the levels of preventable oral diseases in the population. 

1.9.1 Thesis overview and chronology 

This thesis presents several studies conducted as part of this PhD. Chapter two presents a two-part 

study. Part A investigated the perceptions of dental students about the teaching they have received 

on delivering OHA during their training. Data for this part of the study was collected between 22 

May 2020 and 31 August 2020. Part B explored the availability of CPD on delivering OHA post 

qualification which was carried out between 15 October 2021 and 29 October 2021. Chapter 3 

presents two studies, one study explores the experiences of patients who have attended a general 

dental practice and the oral hygiene advice they received, and the other explores the attitudes of 

dental professionals on the provision of oral hygiene advice they provide and was conducted 

between 15 June 2020 and 15 December 2020. Chapter 4 presents a pilot randomised controlled 

trial (RCT) which aims to assess the efficacy of using images taking with an intra-oral camera to 

enhance oral hygiene advice. This trial was conducted in late 2020. Chapter 5 describes a cluster 

randomised controlled trial which took place between January 2018 and September 2019 which 

aimed to investigate whether delivery of oral hygiene advice utilising behaviour change techniques 

was more effective than the standard of OHA currently provided in general dental practice. Chapters 

2 and 3 are presented first as it was felt they provided background to the studies presented in 

chapters 4 and 5.  
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1.9.2 Role in each study 

For all studies, I was responsible for overall project administration. In chapters 2 and 3, I formulated 

the overarching aims and objectives of the research studies, designed the methodology, developed 

the online surveys and the patient information material, piloted the surveys, completed the ethical 

approvals processes through the University of Bristol Online Ethics Tool, curated the data and 

carried out statistical analysis of data. For the studies in chapters 4 and 5, I developed the patient 

information materials, completed the ethical approval application through the Integrated Research 

Application System (IRAS), and was responsible for data curation. In the pilot RCT in chapter 4, I was 

directly involved in the investigation and responsible for gaining consent from participants and 

delivering the intervention. In chapter 5, I was responsible for organising the training of the 

foundation dentists, collecting data from sites, and providing clinical research support throughout 

the study. In chapters 4 and 5 I liaised with the study statistician and interpreted the statistical 

reports. 

1.9.3 Impact of Covid-19 on this research 

The World Health Organisation (WHO) declared Covid-19 a pandemic in March 2020, which delayed 

data collection for the study in chapter 4 and meant this study was conducted later than originally 

planned. Covid-19 affected the design of my studies in chapters 2 and 3 and compromises had to be 

made in terms of recruitment of participants and methods of data collection due to an inability to 

collect data or questionnaire responses from people in-person. Therefore, I utilised the technology 

available and conducted the research studies in chapters 2 and 3 using online platforms. Whilst 

Covid-19 delayed some of the research carried out during this PhD, I was still able to complete my 

research in the time allocated.  

1.9.4 Funding of research 

The research in this PhD was carried out at the Clinical Trials Unit at Bristol Dental Hospital. Acteon 

Imaging provided a grant for the research in Chapter 4, along with the loan of the intra-oral scanner. 

Procter & Gamble provided a grant for the research in Chapter 5, along with powered toothbrushes 

used by a sub-set of participants in the study. 
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Chapter 2: How are dental students, dental hygiene and dental 

therapy students taught to give oral hygiene advice? 

2.1 Introduction 

Despite the publication of Delivering Better Oral Health (DBOH) toolkit (Department of Health, 2021), 

routine oral hygiene advice (OHA) provided by dental professionals (DPs) in general practice has no 

standard published definition and it is often based on what was taught at the university or dental 

school they attended (Ramsay et al, 2018). DPs have expressed concern that the level of training 

received at undergraduate (UG) level on the delivery of OHA was not adequate for general dental 

practice (GDP) (Humphreys et al, 2010). 

Traditional methods of giving OHA are often simple verbal phrases, aimed to improve knowledge, but 

these have not been shown to change patient behaviour (Clarkson et al, 2021; Ramsay et al, 2018; 

Ramseier and Suvan, 2010). Behaviour Change Techniques (BCT’s) have been used successfully in 

other areas of healthcare to change behaviour, such as in smoking cessation and managing obesity 

(Bartlett et al, 2014; Michie et al, 2012; Michie, 2011). There is evidence to suggest they are effective 

in improving the oral hygiene of periodontal patients and could be used to deliver more effective OHA 

to patients in general dental healthcare settings (Newton and Asimakopoulou, 2015). The General 

Dental Council (GDC) have recommended the teaching of behavioural sciences in UG programmes 

since 1990 (General Dental Council, 1990). Similarly, the DBOH toolkit recommends the use of BCT’s 

for oral health promotion. When this toolkit was first published in 2014 details about which BCT to 

use were lacking, however the 2021 version has been updated with more information on the use of 

behaviour change in oral health promotion (Department of Health, 2021). The Healthy Gums DO 

Matter toolkit also contains advice on the use on BCTs (Saleem, 2019). Thus, dental educators should 

be ensuring dental students learn the behavioural and social science theory which underpins 

behaviour change in order to be able to deliver effective interventions utilising BCT’s, and ultimately 

be successful in supporting positive changes in patient behaviour (Neville and Waylen, 2019; 

Asimakopoulou and Daly, 2009). 

It has been reported that teaching of the theory and application of behavioural sciences are not fully 

integrated in UG dental curricula (Neville and Waylen, 2009). There is little research regarding how 

the delivery of OHA or behaviour change theory is taught in dental schools, but newly qualified 

dentists lack competency in this area (Humphreys et al, 2010). Furthermore, whilst the GDC 

acknowledge important non-clinical aspects of dental education in their learning outcomes, dental 

curricula are traditionally based on theoretical knowledge rather than the application of knowledge 

(Perez et al, 2021; Griffith and Naylor, 2019). 
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Following graduation all DPs must take part in continuing professional development (CPD) to keep 

their skills, knowledge and competence up to date throughout their career (General Dental Council, 

2018). The GDC’s CPD guidance states that CPD activities must be linked to at least one development 

outcome shown in table 1.8 (Section 1.8.1.3) and providers must ensure that the anticipated learning 

outcomes are specified (General Dental Council, 2018). However, the GDC guidance on CPD for all DPs 

does not specify that DPs should update their knowledge on delivering OHA or behaviour change 

theory or methods, yet this is a crucial aspect of delivering holistic oral health care (Department of 

Health, 2021). Additionally, NICE guidance recommends that training in oral health promotion should 

include the elements outlined in table 2.1 (NICE, 2015). 

Table 0.1 – Elements taken from Training standards in NICE 2015 Health Promotion Guidance 
(NICE, 2015) 

OHA/Behaviour Change Training Components  

1 Adopting a person-centred approach 

2 Communicating effectively 

3 Understanding factors that may affect behaviour change, including psychological, social, 

cultural and economic factors 

4 Tailoring interventions to specific need for each person 

5 Understanding BCT and communication styles 

  

The availability of CPD on delivering OHA and behaviour change has not been evaluated before in the 

literature. The purpose of this chapter is to evaluate how UG dental students, dental hygienist (DH) 

and dental therapist (DT) UG students across the UK are taught to give OHA, what training they have 

received on behaviour change methods and how confident they are in giving OHA to different groups 

of patients. There was no intention to compare teaching in different dental schools, the aim was 

simply to get a broad picture of teaching in this area of OHA. This chapter will also investigate what 

CPD courses or resources are available to post-graduates on delivering OHA and behaviour change. 

2.2 Objectives 

The primary objective is to determine, through the use of a questionnaire: 

a) Across UK dental schools, how much theory and practical teaching UG dental and 

hygiene/dental therapy (DH/DT) students receive on the delivery OHA 

b) Across UK dental schools, what behaviour change theories UG dental and DH/DT students 

are aware of and what teaching is provided in these. 

c) How confident UG UK dental and DH/DT are in delivering OHA to different groups of patients 
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Secondary objectives are, to determine via online searching: 

a) How much and what CPD is available in regard to the delivery of adult OHA and specifically 

behaviour change to DPs 

b) Whether the elements of OHA and behaviour change CPD courses that are available are in 

line with NICE guidance on training in OHA and behaviour change 

c) The costs, locations and ease of access to this CPD 

 

2.3 Methods 

2.3.1 Study Overview 

This study consisted of two parts. Part A was a cross sectional self-report questionnaire study which 

recruited volunteer UG dental DH/DT and UG dental students across as many dental schools as 

possible to complete an anonymous questionnaire to get an overview of what OHA teaching is 

provided in UK dental schools. Part B involved searching online for CPD/postgraduate teaching 

sources to assess what OHA and behaviour change CPD/courses or training is available to 

postgraduate (qualified) DPs. A favourable ethics opinion was given by University of Bristol Faculty of 

Health Science Research Ethics Committee (FREC) to conduct this study (Ref: 100082). This research 

was conducted in line with Good Clinical Practice.   

2.3.2 Student questionnaire 

A self-reported questionnaire was developed to determine what teaching on OHA and behaviour 

change theory UG dental DH/DT and dental students in different dental schools have received and 

their confidence in delivering OHA. The questionnaire was formed of closed-ended questions and 

Likert scales to determine confidence levels and is displayed below. The questionnaire was piloted 

amongst staff in the Clinical Trials Unit (CTU) to check the questions were understandable and the 

length of time it took to complete.  

The behavioural concepts and models which were included in the questionnaire were derived from 

literature searching of commonly utilised behavioural models in health, including findings from a 

NICE review of behavioural models (Taylor et al, 2006). 
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2.3.2.1 Recruitment 

Participants were recruited via the British Society of Periodontology and Implantology (BSP) UG 

Student committee which comprises of 42 dentist and DH/DT UG students from 21 universities and 

dental schools across the UK. Student members of this committee are in a range of years of study. 

There are 11 dental schools in England, 3 in Scotland, 1 in Wales and 1 in Northern Ireland (a total of 

16) but only 15 dental schools are represented on the BSP UG committee. There are 15 DH/DT 

schools in England, 4 in Scotland and 1 in Wales (a total of 20) but only 19 DH/DT schools are 

represented on the BSP UG committee. 

Permission was granted by the UG committee chairperson and the BSP Secretary to contact 

committee members by email with the study participant information sheet. The committee has 

quarterly Skype (video call) meetings, and this study was included in their agenda for the June 2020 

meeting. Representatives on the committee received the participant information sheet (Appendix A) 

prior to the Skype meeting by email. At the meeting the questionnaire study was explained further to 

potential participants, any questions they had were answered. 

2.3.2.1.1 Inclusion Criteria 

Inclusion criteria required participants to be an UG dental or dental DH/DT student currently 

studying at a UK University. 

2.3.2.1.2 Exclusion Criteria 

Participants were excluded if they were qualified DPs or not registered on a UK Dental UG, Dental 

Therapy or Dental Hygiene University course. 

2.3.2.2 Data collection 

Participants who were interested in taking part in the study were given a URL link to an online survey 

website (Online Surveys) that contained more information about the study and instructions on 

completing the questionnaire. It was made clear that participation was voluntary and anonymous. 

Participants were asked to give consent to participate in the study at the beginning of the 

questionnaire. 

The questionnaire (Section 2.3.2) asked participants about their experience of OHA teaching to date, 

including what year of their course they had received OHA teaching in, how much theory and 

practical teaching they had received and what form this was in (i.e., lectures, seminars, role-play 

etc). Participants were also asked about what OHA resources they had been directed to, and which 

behaviour change theory/ies and model(s) they had been taught. In addition, the questionnaire 
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assessed how confident they were in delivering OHA to certain groups of patients, whether they had 

carried out OHA on patients during their course and whether this was assessed. 

Question response data was downloaded from the online surveys platform and converted to an 

excel spreadsheet by the investigator (JH). 

2.3.2.3 Statistics and Sample Size 

No statistical analysis was planned for this initial study which simply aimed to capture a broad 

overview of OHA and behaviour theory teaching in UK dental schools. There are 16 dental schools 

and 20 dental DH/DT schools in the UK. While not all dental schools have a representative on the 

BSP UG committee, 15 dental schools and 19 DH/DT schools are represented, and all were 

approached to participate. 

Descriptive statistics have been used to assess the extent and variety of OHA teaching being 

delivered. Mann Whitney U tests and Chi Square Test of Independence were used to analyse the 

data where there was sufficient for comparisons to be made, generally between UG dentists and UG 

DH/DTs. 

2.3.3 Online CPD/Course Availability  

2.3.3.1 Identification of providers and courses 

Searches were undertaken over 2 weeks between 15th October 2021 and 29th October 2021 using an 

online search engine (Google), to identify dental CPD providers that might provide OHA courses 

using the terms “dental continuing professional development”, “dental CPD” and “dental courses”. 

An additional Google search using the terms in table 2.2 was carried out to identify any courses not 

captured in the initial search for dental CPD providers to ensure the widest scope of search. 

Providers were also included via identification through adverts or links from other provider websites. 

Table 0.2 - Search terms used under relevant themes to capture courses not identified through the 
CPD provider search terms 

Search themes 

OHA CPD Behaviour Change 

Oral hygiene advice CPD Behaviour change 

Oral hygiene instruction 

 

Continuing professional 

development 

Behaviour methods 

Oral health promotion 

 

Course Behaviour theory 

Prevention  Behaviour intervention 
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OHA  Behaviour modification 

OHI   

 

For each CPD provider, including those identified through additional google searching, the 

website/course brochure was searched for courses relating to delivering a) OHA (OHA) and b) 

Behaviour Change Theory/Methods/Interventions relating to OHA using combinations of the terms 

in table 2.2 and appropriate Boolean operators. 

Inclusion and exclusion criteria were applied to OHA courses identified by searching. Courses on 

OHA were included only if there was a behaviour change element. CPD courses were excluded if 

they were specific to children’s OHA or were aimed at non-dental professionals. Courses were also 

excluded if the OHA behaviour change was a smaller module of a more general course.  

To be able to compare the relative availability of courses provided for OHA/behaviour change to that 

provided for a GDC topic featuring on their “highly recommended” list, each CPD provider’s website 

was also searched for medical emergencies CPD using the terms in table 2.3. Medical emergencies 

were chosen as a comparison as from experience this highly recommended GDC training topic 

involves both theoretical and practical components, similar to what ideally should be provided for 

OHA/behaviour change CPD. 

Table 0.3 - Search terms used under relevant themes to identify courses on medical emergencies 

Medical emergencies search themes 

Medical emergencies Basic life support Cardiopulmonary 

resuscitation 

Medical emergency BLS CPR 

 

2.3.3.2 Assessment of course content 

A review of each CPD/course that fulfilled the inclusion/exclusion criteria to identify how many of 

the five elements of the NICE published training standards for Oral Health Promotion (NICE, 2015) 

were covered was undertaken using the checklist as shown in table 2.4. 

Table 0.4 - NICE Health Promotion Guidance training standards (NICE, 2015) 

OHA/Behaviour Change Training Components  

1 Adopting a person-centred approach 

2 Communicating effectively 
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3 Understanding factors that may affect behaviour change, including psychological, social, 

cultural and economic factors 

4 Tailoring interventions to people's specific needs 

5 Understanding BCT and communication styles 

 

Details of course content, the location of the course, if in-person or on-line, whether it was possible 

to view the course information without creating an account on the website, whether it was available 

to dentists or DH/DT or both groups, and the cost of the CPD/Course were collected and tabulated. 

For included courses, if it wasn’t clear from the course website what was contained within the CPD, 

the course material, where available, was searched to identify whether the course contained the 

relevant training elements. Descriptive statistics were used to assess the results. 

2.4  Results 

2.4.1 Part A: Cross sectional self-report questionnaire study  

2.4.1.1 Study, overview, and demographics 

The survey was open between 22nd May 2020 and 31st August 2020. In total there were 30 valid 

responses giving a 71.4% response rate. 

Dental student responses were obtained from 20 students from 13 of the 15 dental schools 

represented on the BSP UG committee, including at least one respondent from each individual 

country. There were responses from 10 DH/DT students, with at least one student from 9 out of the 

19 DH/DT schools with a representative on the BSP UG committee and at least one respondent from 

each individual country. 

Table 2.5 shows the year respondents were in and the length of course they were on. The majority 

of DH/DTs (8/10) were on courses that were 3 years in length, and 50% of respondents were in year 

2. Only one BDS course was 4 years in length, the rest were 5-year BDS courses. The majority of 

dental UG students (16/20) were in year 4 or 5. 

Table 0.5 - The number of students in each year and on each course length 

Student type Year of 
study 

Course length Number of students in each 
category  

dental hygiene/therapist student Year 1 2 years 0 

dental hygiene/therapist student Year 2 2 years 2 

dental hygiene/therapist student Year 1 3 years 2 

dental hygiene/therapist student Year 2 3 years 4 
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dental hygiene/therapist student Year 3 3 years 2 

dental student Year 4 4 years 1 

dental student Year 2 5 years 1 

dental student Year 3 5 years 3 

dental student Year 4 5 years 9 

dental student Year 5 5 years 6 

 

2.4.1.2 What OHA is taught during the curriculum? 

2.4.1.2.1 When is OHA teaching given? 

There was a wide variety in the responses given by students from different schools regarding the 

timing of OHA teaching. DH/DT students reported that OHA teaching was only given in year 1 (3 

students, 2 institutions), given in years 1 and 2 (7 students, 6 institutions; 2x 2-year courses), and 

given in all years 1, 2 and 3 (1 student). Overall, 3/8 DH/DT institutions give OHA teaching in every 

year of UG training. Different answers to this question were given by 2 year-2 students at the same 

institution. 

For the UG dental students the most common answer was that OHA is delivered in years 2 and 3 as 

shown in figure 2.1. OHA teaching in every year of the course so far was reported by 3/10 year-4 

students from different institutions and by 2/6 year-5 students from different institutions. Overall, 

institutions appeared to vary greatly in the years in which OHA was delivered, however, for every 

course from which more than one participant had been recruited the participants (2 or 3) provided 

different responses to this question. 

  

Figure 0.1 - The year in which dental students received OHA teaching 

2.4.1.2.2 Theory teaching 

Modes of OHA theory teaching were consistent across the groups. Overall there was little evidence 

of problem-based learning or workshops and most theory was taught by lectures or whilst on clinic. 
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There was a big variety in the amount of theory teaching by each mode and overall reported in both 

groups and, therefore, across dental schools as shown in figure 2.2. For example, while 60% of 

DH/DT students and 30% of dental students reported >7 hours lectures, 40% and 60%, respectively 

reported 4 hours or less. Comparing the groups, UG DH/DT students received more taught OHA 

theory, in particular more lecture and seminar teaching, than UG dental students. 

 

  

Figure 0.2 - Number of hours of theory teaching by teaching type reported as received by 
participants 

Expressed as a percentage of total participants for (A) UG DH/DT students, and (B) UG dental 
students. PBL = Problem Based Learning 

Figure 2.3 shows the ranges in the number of hours of theory teaching dental students and DH/DT 

received. DH/DT received on average more theory teaching hours. Responses from participants from 

the same school and course were not always consistent, but where there were discrepancies there 

was no clear pattern with regard to year of study. There was a wider variation in responses from 

dental students (2 to 36 hours) than DH/DT (5.5 to 31.5 hours) showing wide variation in the amount 

of time spent on teaching OHA theory amongst dental schools.  
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Figure 0.3 - Average number of hours of theory teaching and mean values 

Median theory teaching hours in the dental student group was 12.25 hours and in the DH/DT group 

was 23.5 hours, but this difference was not significant (Mann–Whitney U = 68.5, n1 – n2 = 10, p = 

0.17 two-tailed). 

Students were asked what OHA resources they had been directed to as part of their teaching (table 

2.6). The majority of students, 8/10 hygiene therapists and 16/20 dental students, were aware of the 

DoH Oral Health Toolkit, but only 1 hygiene therapist and 3 dental students knew about the Healthy 

Gums Do Matter toolkit.  

Table 0.6 - Numbers of students directed to OHA resources 

Resource  Dental student 

(n=20) 

DH/DT 

(n=10) 

DoH Toolkit (DoH, 2021) Yes (n, %) 16, 80% 8, 80% 

No (n, %) 4, 20% 2, 20% 

NICE (NICE, 2015) Yes (n, %) 13, 65% 8, 80% 

No (n, %) 7, 35% 2, 20% 

SIGN (SIGN, no date) Yes (n, %) 12, 60% 3, 30% 

No (n, %) 8, 40% 7, 70% 

Healthy Gums Do Matter 

(Saleem, 2019) 

Yes (n, %) 17 (85%) 1 (10%) 

No (n, %) 3, 15% 9, 90% 

NICE: National Institute for Clinical Excellence, SIGN: Scottish Intercollegiate Guidelines Network. 



69 
 

Chi-square and Fishers Exact tests of independence were performed to examine differences 

between student groups and awareness of resources and no significant differences were found 

between the groups.  

 

2.4.1.2.3 Practical teaching and assessment 

All but one student (across both groups) indicated that they had given OHA to patients during their 

course, however the respondent that did not answer ‘yes’ didn’t answer the question at all.  

There were differences in the modes of practical OHA teaching and amount of teaching received in 

each mode between dental schools and between the 2 groups of students figure 2.4. Some students 

reported over 9 hours of role-play with other students and others reported 0 hours of this kind of 

teaching. 

For hygiene therapists, most practical teaching hours were on clinic, followed by role-play with other 

students, 9+ hours reported for these types of teaching by 70% and 20%, DH/DTs, respectively. This 

was also true for dental students, but fewer had had as much on clinic instruction, only 25% 

reporting >7 hours, with significant teaching (9+ hours) reported by some participants using other 

teaching modes. 

 

  

Figure 0.4 - Number of hours of practical teaching by teaching type reported as received by 
participants  

Expressed as a percentage of total participants for (A) UG DH/DT and (B) UG dental students. Role 
play-stud = Role play with other students. 
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Figure 2.5 shows the total number of hours of practical OHA teaching reported as being received by 

each student group. DH/DT received on average more practical teaching than dental students, and 

there was a wider variation between dental student (1 to 36 hours) compared to DH/DT student (2 

to 21.5 hours) experience highlighting the wide variation in the amount of teaching provided 

between schools, although variation was less in the DH/DT group. 

 

 

Figure 0.5 - Average number of hours of practical teaching and mean values 

The median practical teaching hours in the dental student group was 6.75 hours and in the DH/DT 

group was 13.5 hours; however this difference did not reach statistical significance (Mann–Whitney 

U = 73.5, p = 0.25). 

When comparing the amount of theory and practical teaching amongst students, in general those 

who reported less theory also reported less practical teaching.  

The majority of students in both groups confirmed they are assessed on the provision of OHA to 

patients (9/10 hygienists and 16/20 dentists). 

 

2.4.1.2.4 Behaviour Change Teaching 

Behaviour Change knowledge varied between schools and student groups, but the DH/DT students 

were on average aware of more behaviour models than the dental students, with the variety of 

models each group was aware of shown in figure 2.6. 
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Figure 0.6 - Box and Whisker plot showing the number of models known by DH/DT and dental 
students and the median value for each 

The median number of models known in the dental student group was 2 and in the DH/DT group 

was 3, however this difference did not reach statistical significance (Mann–Whitney U = 62.5, n1 – 

n2 = 10, p = 0.2 two-tailed). 

 

 

Figure 0.7 - Percentage of students from each UG group who were aware of each behaviour 
change theory and model 
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In both groups the most well-known behaviour change theory was Stages of Behaviour Change, 

known by 70% of DH/DT students and 55% of dental students (figure 2.7). Only 20% of DH/DT 

students were aware of the COM-B model of behaviour change, but 40% were aware of the BCW.  

The DH/DT students from the same schools agreed on the number and models they had been 

taught, but there were discrepancies between dental students from the same institution on what 

behaviour change theories they had been taught.  

 
The majority of UG hygienists reported that they had been taught how to apply BCTs (9/10), while 

only just over 50% of UG dental students reported being taught (11/20), a difference that 

approached significance (X2 (1, N = 30) = 3.675, p = 0.055).  

 

2.4.1.3 Confidence in Delivering OHA 

DH/DT students and dental students were equally confident about giving OHA to adults and children 

with capacity, and both groups were more confident in OHA provision to adults than to children.  

Confidence in providing OHA to those with learning or cognitive difficulties or their carers was lower 

for both groups, but the DH/DT students were slightly more confident than the dental students, a 

difference that just reached significance (Mann–Whitney U =50, n1 – n2 = 9, p = 0.04 two-tailed). 

Similarly, the DH/DT students were slightly more confident than the dentists about giving OHA using 

BCTs, however this difference did not reach significance (figure 2.8).  

 

    

Figure 0.8 - Confidence in delivering OHA to different groups of people.  
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A = Adults, no difference between groups (Mann–Whitney U = 88.5, n1 – n2 = 10, p = 0.63 two-
tailed), B = Children, no difference between groups (Mann–Whitney U = 88.5, n1 – n2 = 11, p = 0.96 
two-tailed), C = Those with learning or cognitive difficulties, or their carers, groups significantly 
different (Mann–Whitney U =50, n1 – n2 = 9, p = 0.04 two-tailed), D = Applying BCTs to give OHA, 
no difference between groups (Mann–Whitney U = 73, n1 – n2 = 9, p = 0.32 two-tailed), * = p<0.05 

Despite both groups indicating a degree of confidence in using BCTs, 50% of DH/DT students and 

35% dental students indicated they would like more teaching in both theory and practical, as shown 

in figure 2.9. Over half (60%) of dental students and 30% of DH/DT students responded that they 

would like more practical application of teaching in behaviour change. 

 

Figure 0.9 - Percentage of students who would like more teaching on OHA 

2.4.2 Part B: OHA and Behaviour Change courses/CPD search  

A total of 49 CPD provider websites were identified, which were reviewed for inclusion or exclusion 

depending on the OHA courses they provided as shown in figure 2.10. 

In total, 17/49 (34.7%) CPD providers had a course on OHA, but only 5/49 (10.2%) had courses which 

included behaviour change theory for adult OHA.  

Out of 49 CPD provider websites searched, 23 (46.9%) of providers had a medical emergency course. 

The majority of providers (4/5) who had an OHA course with behaviour change, also had a medical 

emergency course.  

The full list of CPD providers, whether or not they provided medical emergency (ME) CPD and the 

reasons for their inclusion/exclusion as OHA CPD providers are listed in the order they appeared in 

the search in table 2.7.  
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In total, 6 courses containing behaviour change for the provision of OHA were identified from 5 CPD 

providers. Of the 6 courses fulfilling the inclusion/exclusion criteria, 5 courses were based online and 

could be completed asynchronously. For 1 course it wasn’t possible to determine whether it was 

online or in-person. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 0.10 - Search strategy flow diagram to identify providers of dental CPD 

Over half of the courses 4/6 (66.7%) included the GDC development outcomes that must be linked 

to CPD (Communication, (A), Management (B), Maintenance and development of knowledge (C) and 

maintenance of skills (D) (table 1.8 in section 1.8.1.3) and this was communicated to participants by 

the CPD provider in their course description. Only 3 courses (50%) included details of the behaviour 

theory, model, method or intervention which was to be covered during the course. Half of the 
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courses were aimed at all DPs and the other half aimed at DH/DT as shown in table 2.8. The majority 

5/6 (83.3%) of courses were free, but the remaining course did not have information on the cost of 

the course or whether it was free.  
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Table 0.7 - CPD providers with OHA plus Behaviour Change courses or Medical Emergencies courses, and whether those with OHA could be included. 

 
Provider Had to make an 

account to view 
CPD/course 
brochure? 

Course 
brochure 
searched*  

Course 
on 
OHA? 

Included/ 
excluded 

Reason for exclusion ME** 
CPD 

1 GSK N Y NO - - NO 

2 dentalcare.co.uk (Oral-B) N Y NO - - NO 

3 Wrigley Oral Healthcare Programme Y Y YES inc - NO 

4 BDA N Y YES exc No behaviour change  NO 

5 e-learning for healthcare N Y YES exc Children specific NO 

6 CPD4dentalhygienists N Y YES inc - YES 

7 UCL Eastman Dental Institute N Y YES exc Children specific NO 

8 CPD UK N Y NO - - YES 

9 Reed Courses N Y NO - - YES 

10 Manchester University N Y NO - - NO 

11 Dental Nurse Network N Y YES exc No behaviour change  NO 

12 Skills Platform N Y NO - - YES 

13 Bradford College N Y YES exc No behaviour change NO 

14 ProDental CPD N Y NO - - YES 

15 MyDentalCPD Y Y YES exc No information on course content NO 

16 NHS Education for Scotland N Y YES exc No longer running YES 

17 Dental Update N Y NO - - NO 

18 Listerine Professional N  NO - - NO 

19 FMC Connecting Dentistry (Dentistry 
CPD) 

Y Y YES inc  2x courses  YES 

20 HEE South West Y Y NO - - YES 

21 The Probe Y Y NO - - YES 

22 BSDHT Website down at time 
of search 

- - - - - 

23 Apolline CPD N Y NO - - YES 

24 Tempdent N Y NO - - YES 

https://cpd.dentistry.co.uk/
https://cpd.dentistry.co.uk/


77 
 

25 Isopharm N Y NO - - YES 

26 Colgate Professional Y Y YES inc - NO 

27 Dental Juice N Y YES exc No behaviour change  YES 

28 CPD4dentalnurses N Y NO - - YES 

29 University of Essex N Y NO - - NO 

30 LonDEC N Y YES exc Small part of a bigger course on perio 
surgery 

YES 

31 Newcastle University N Y NO - - NO 

32 RCS England N Y NO - - YES 

33 BSP N Y NO - - NO 

34 University of Sheffield N Y NO - - NO 

35 Health Education and Improvement 
Wales 

N Y YES inc - YES 

36 CPD Online N Y NO - - NO 

37 Yorkshire and Humber Deanery N Y YES exc Children specific  YES 

38 Dentinal Tubules N Y NO - - YES 

39 Health Education England (HEE) (London, 
Midlands, North East, North West, 
Thames Valley, Wessex Deaneries) 

Y Y NO - - YES 

40 Faculty of Dental Surgery (RCSG)  Not currently offering 
CPD 

- - - - - 

41 Dental Protection N Y NO - - NO 

42 Dental Referrals Y Y NO - - NO 

43 EduCare N Y NO - - NO 

44 Enhanced CPD Pro  N Y YES exc No behaviour change YES 

45 Dental Training N Y NO   YES 

46 Society for the Advancement of 
Anaesthesia in Dentistry (SAAD) 

Y N – required 
payment 

- - - - 

47 Wrights Academy  N Y NO - - YES 

48 BPI Dental Education N Y NO - - NO 

49 DDU N Y YES exc Part of a bigger course NO 
*using search terms OR hand searching **ME=Medical Emergencies 
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Table 0.8 - Characteristics of OHA CPD courses that fit the study inclusion/exclusion criteria.  
Provider and course title Aimed at Online/ 

In-person 
Cost Training elements/Intended Learning Outcomes’ (ILO) GDC Learning 

Outcomes 

1 

  

Wrigley Oral Healthcare 
Programme - 
Communicating with 
patients 

All dental 
professionals 

Online Free Unspecified A & D 

2 cpd4Dentalhygienists - 
Enhancing communication 
with your patients  

DH Unsure Unsure Demonstrate knowledge of Principle 2 of the GDC Standards; identify the ego states of 
Transactional Analysis; identify which ego state should be aimed for during 
communication with patients; know how to apply the methods and theories of Neuro-
Linguistic Programming to practice; know how to demonstrate active listening skills in 
order to build rapport with patients; use effective communication techniques to 
encourage patients to be partners in their care; and, pass an on-line assessment. 

A & B 

3 FMC Connecting Dentistry - 
Changing habits 

DH, DT Online Free Unspecified  Unspecified 

4 FMC Connecting Dentistry - 
Motivational Interviewing 

DH, DT Online Free Unspecified Unspecified 

5 

  

  

    

Colgate Professional - 
Changing Patient Behaviour 

All dental 
professionals 

Online Free - Have a knowledge of published research on behaviour change in dentistry 
- Be able to identify the key elements of a behaviour change intervention 
                - Providing guidance 
                - Goal Setting 
                - Planning 
                - Self-monitoring 
- Have considered the steps that would be required to introduce these techniques 

into their own practice 

A & D 

6 
  
  
  
  
  
  

Health Education and 
Improvement Wales - 
Communication - A gentle 
dental nudge 
  

All dental 
professionals 
  

Online 
  

Free 
  

This module will examine the use of nudge technique, neuro linguistic programming 
and solution focused questions to help you and your team increase the effectiveness 
of communication, for a change in behaviour. 
Understand how to use solution focused questioning techniques to get patients 
thinking for themselves 
Understand how focused questioning leads the patient to improve their oral health 
and well being 
Understand how to explain what works in motivational patient behaviour and why 
understand the advantages of using a nudge technique which will lead to joint 
decision making and securing patient engagement 

A, B & D 

https://www.colgate-ecpd.co.uk/CPBBDIA.pdf
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Only one OHA CPD course covered all 5 of the NICE (2015) published training standards for Oral 

Health Promotion elements as shown in table 2.9. The most common elements covered were 

“Communicating effectively” which all courses covered. NICE Guideline criteria were assessed using 

information available in course description, from any additional material available from the course 

page and course content where available. 

The one course which did include all components was a pre-recorded lecture and had no interactive 

components to the course. It can be accessed by any DP and was led by a clinical health psychologist. 

Table 0.9 - NICE training elements (2015) included in the OHA CPD courses that fulfilled study 
criteria 

 NICE training standards 

Course Adopting a 
person-centred 

approach 

Communicating 
effectively 

Understanding 
factors that may 
affect behaviour 
change, including 

psychological, 
social, cultural and 
economic factors 

Tailoring 
interventions to 

people's 
specific needs 

Understanding 
BCTs and 

communication 
styles 

Wrigley Oral 
Healthcare 
Programme - 
Communicating with 
patients 

X X 
 

X X 

cpd4Dentalhygienists 
- Enhancing 
communication with 
your patients  

X X 
 

X X 

FMC Connecting 
Dentistry - Changing 
habits 

X 
  

X 
 

FMC Connecting 
Dentistry - 
Motivational 
Interviewing 

X X 
  

X 

Colgate Professional - 
Changing Patient 
Behaviour 

X X X X X 

Health Education and 
Improvement Wales - 
Communication - A 
gentle dental nudge 

X X   X 

Total 6 (100%) 5 (83.3%) 1 (16.6%) 4 (66.7%) 5 (83.3%) 

 

  

https://www.maxcourse.co.uk/walesdent/guestCourseMatchListCourseDetails.asp?cKey=11534
https://www.maxcourse.co.uk/walesdent/guestCourseMatchListCourseDetails.asp?cKey=11534


80 
 

2.5 Discussion 

The primary aim of this study was to gain an overview of what teaching UG dental and DH/DT 

students receive in delivering OHA and behaviour change across UK dental schools. The results 

indicated that students perceived teaching of both OHA and behaviour change varies a great deal 

between UK dental schools, with differences reported in the amount, content, and ways UG dentists 

and DH/DTs are taught. In addition, while traditional models and newer models of behaviour change 

are taught, the data suggests there may be a lack of complete understanding of behaviour change 

suggested by knowledge of a model but not the underlying theory. Students from the same school 

also reported different learning experiences.  

The finding that the dental schools varied according to quantity, type and timing of teaching for both 

dentist and DH/DT UG courses is in agreement with previous studies in other areas of dental 

education, such as prosthodontics (Brand et al, 2013) and evidence-based dentistry (Marinho et al, 

2001). This likely reflects differences in each school’s curriculum and may also be because OHA is 

considered to be something that is embedded within multiple course modules across taught 

disciplines. In this form it may not be readily identifiable to a student as specific OHA training, unless 

the dental school signposts it as such, leading to perceived differences in teaching received. There 

may also be an assumption that UGs will assimilate the knowledge and skills to deliver OHA from 

older students or tutors simply by being in a clinical environment, which itself may not be recognised 

by a student as OHA training. From personal experience teaching at a dental school, there was no 

one educator or module lead responsible for delivery of this topic. This may result in the perception 

that OHA is taught formally, when in fact it is not. The findings of the present study indicate that 

with such a large curriculum to cover, some schools do not place as much emphasis on formal 

teaching of OHA and preventative care to UG dentists as others. The GDC requirements allow each 

dental school to set their own curricula as long as they show that it meets the GDC outcomes “the 

first five years”/allows a student to register with the GDC on graduation. 

Whilst there was a great deal of variation in the amount of theory teaching reported as being 

provided by study participants from different schools, the amount of time spent delivering theory 

using each of the teaching methods followed a similar pattern for the 2 student groups. The most 

common teaching method for teaching theory was reported as lectures. Lectures are the most 

traditional form of theory teaching as they can reach large groups at once, but they are considered 

less effective than other methods, such as problem-based learning, for teaching the practical 

application of behaviour change theory and facilitating students to develop skills in supporting their 

patients in behaviour change (McGoldrick, Pine and Mossey, 2011; Biggs and Tang, 2011; Cerbin, 

2018). The present study indicated that there was good awareness amongst all student participants 
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across all dental schools of the standard evidence bases for OHA, such as the DoH toolkit, although 

more recent resources such as the ‘Healthy Gums Do Matter’ toolkit (Saleem, 2019) were less well-

known. This suggests that dental schools may not be referencing the most recent OHA resources 

available. Dental schools should review their curricula in line with the NICE guidance on training and 

ensure students are being equipped with current evidence-based knowledge (NICE, 2015). The 

‘Healthy Gums DO Matter’ toolkit (Saleem, 2019) is the most recently published OHA resource and is 

aimed at improving the care of periodontal patients in NHS dental practices, which is why it may not 

be as well known in both groups compared to other resources. 

Similar to the results for the teaching of theory, while there was a great deal of variation in 

participant responses about the quantity of practical OHA teaching received across schools, overall, 

the numbers of hours for each mode of teaching followed a similar pattern for UG DH/DTs and 

dentists, although DH/DTs received far more practical teaching on clinic. Role-play with actors has 

been found to be a valuable and acceptable method of teaching practical communication and 

behavioural sciences to dental students (Croft et al, 2005; Hannah et al, 2004) but this was one of 

the least reported modes of teaching by students in the present study. This could be due to the cost 

of using actors in role-play, difficulty in organising and the large amount of time required to facilitate 

role-play sessions. It was surprising that one year-4 dental students reported having less than 2 

hours practical OHA teaching, as most dental students across the schools reported having received 

the majority of their OHA training by year 3. This is not attributable to the COVID-19 pandemic but 

may reflect the fact that some schools dedicate more time to practical OHA teaching than others, or 

that this student may not have recognised OHA teaching when received on clinic embedded within 

their treatment sessions. 

In the present study, DH/DTs received more theory teaching than dental students. In line with this, 

they knew a greater number of behaviour change theories than the UG dental students. However, 

there was still considerable variation in both UG dentist and DH/DT student knowledge of behaviour 

change theories across the dental schools, with the Stages of Change theory the most commonly 

known. Knowledge of the underlying theory of behaviour change methods is crucial to equip future 

DPs with the skills to implement behaviour change interventions in practice (Asimakopoulou and 

Daly, 2009). However, progress in the field of behaviour change has indicated the use of newer 

frameworks such as the BCW and the COM-B theory (Department of Health, 2021; Michie et al, 

2014; Michie et al, 2011). Only 10% of dental students in the present study were aware of the BCW 

and COM-B theory. By contrast, 40% of DH/DTs knew about the BCW, but only 20% knew of the 

COM-B theory that it is based upon, highlighting that whilst these students may be aware of these 

models and theories, they may not understand them or their theoretical basis. The literature now 
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indicates that traditional cognitive models, such as the Stages of Change theory, are less likely to be 

utilised in the development of behaviour change interventions and that motivational Interviewing, 

which was relatively well known amongst both groups in the present study, may not be effective for 

behaviour change (Newton and Asimakopoulou, 2018). 

As the field of behaviour change evolves, so should the models and theories taught at dental school. 

The content of theory sessions should be reviewed and updated to include the more effective newer 

behaviour change models, such as the COM-B theory and BCW (Department of Health, 2021; NICE, 

2015; Michie et al, 2014; Michie et al, 2011). It has been suggested that teaching behaviour change 

should include both theory and practical elements, and a model for teaching this was recommended 

in 2011 (McGoldrick and Pine, 2011) which included problem based and self-directed learning by 

asking students to identify target behaviours and set short term goals. Effective conversations and 

successful implementation of behaviour change is more likely to happen when professionals show 

empathy and rapport, so DPs who have been taught these skills are more likely to engage a patient 

in behaviour change (Department of Health, 2021; NICE, 2015). These skills can be effectively taught 

in the form of workshops with simulated patients/actors (Lucander et al, 2012; Croft et al, 2005; 

Hannah et al, 2004). 

In the present study DH/DT students also reported receiving more practical OHA teaching and 

therefore it is perhaps not surprising that this group reported higher levels of confidence giving OHA 

compared to dental students in almost every category except to children, for which confidence was 

slightly higher in UG dentists. Overall, UG dentists also reported being nearly as confident in 

delivering OHA to adults as DH/DTs, with an average score of 8 on a scale of 1-10 despite having 

received far fewer hours of teaching. Similar high confidence levels of dental students in giving OHA 

have been reported previously (Gilmour et al, 2016; Honey et al, 2011). Dental students may report 

high confidence in their ability to deliver OHA as they perceive that this is a low-risk activity, 

compared to many operative procedures which are learnt during dental school. However, in the 

present study dental students reported significantly lower confidence than DH/DTs in giving OHA to 

those with learning difficulties and their carers. Both DH/DT and dental students reported moderate 

confidence using BCTs despite only half the dental students reporting being taught how to apply 

these. Similar findings were reported by a study which assessed confidence levels of final year dental 

students and found that the majority (78%) of the 252 students were confident in influencing 

behaviour change (Pine and McGoldrick, 2000). In the present study, despite the high confidence 

scores, and perhaps reassuringly, both groups desired more theory and practical teaching for BCTs. 

In common with a study by Morgan et al (2013), more DH/DTs than dental students wanted 

additional practical and theory teaching despite having received more to start with. The finding that 
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students are confident in giving OHA but would like more teaching in behaviour change may indicate 

that they are confident in providing a patient with the correct facts but are less sure that their OHA 

is effective. Although in the present study students indicated they were assessed on giving OHA, this 

assessment may not be in an appropriate form or give appropriate feedback to indicate to students 

their abilities and enable them to reflect on them. 

As reported above, in the present study DH/DT students received on average, far more taught 

theory and practical sessions on OHA and behaviour change than dental students, despite dental 

student courses being longer in length. While UG dentists have to acquire more skills and knowledge 

over this longer time frame, in the GDC Scope of Practice document (General Dental Council, 2013), 

“provide preventive oral care to patients” is a task which is listed under the dentist, DH and DT roles. 

Thus, all three roles are expected to deliver OHA to patients, and all should therefore receive 

sufficient training to enable them to deliver OHA competently. The current amount of training 

reported by some participants, mainly dental students, in the present study is unlikely to be enough 

to equip them with the skills to provide effective OHA. The finding that the DH/DTs reported 

receiving more training that UG dentists may be because DH/DT training covers less complex 

procedures than dental training, and may cover the basics of holistic care, such as prevention, in 

more depth than dental courses.  A study in 2013 that examined the quality of OHA given by dental 

students compared to DH/DT students found that dental students placed less importance on oral 

hygiene than DH/DTs and the paper recommended that more integration and emphasis on training 

dental students in OHA should be considered (Morgan et al, 2012). 

The fact that DH/DTs reported being provided with significantly more OHA training could contribute 

to the idea that DH/DTs, and not the dentist, will give OHA in practice, an attitude which has been 

seen in previous studies and is unacceptable (Morgan et al, 2013; Humphreys et al, 2010). As DH/DT 

and dental students are not trained together they are unlikely to be aware of this attitude, however 

those delivering the training may instil this notion via their personal opinions of the roles of the 

hygienist or therapist compared to the dentist (McIlwaine et al, 2019). While in some, mainly private 

dental practices, OHA may be delegated by the dentist to the DH/DT, for NHS patients it is likely that 

the only DP a patient will see is the dentist. Therefore, all dental students must be well equipped 

during their training to be able to provide OHA and support patients in behaviour change and 

recognise that this is part of their role that they may not be able to delegate. All DPs should utilise 

every opportunity to support a patient with behaviour change to improve their oral health as per 

PHE’s “Making Every Contact Count” initiative (Cheminade, 2017), and all should complete 

appropriate training recognising that this is an essential part of role of the oral healthcare team 

(McIlwaine et al, 2019; Morgan et al, 2013). An integrated learning model which promotes inter-
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professional education, shown to be successful previously, could be utilised to promote similar 

standards of teaching of dental students and DH/DTs in delivering OHA and the implementation of 

behaviour change interventions (McIlwaine et al, 2019). 

The participants in the study presented here were a group of students who would be predicted to be 

engaged as indicated by their participation on the BSP UG Committee through which they were 

recruited. The students were from a range of years, so students earlier on in their programme may 

not have received as much teaching as students in the later stages, however the final year students 

may not have accurately recalled the amount of training they received in earlier years. This group 

was chosen due to the ease of disseminating the questionnaires and to get responses across as 

many dental schools in the UK as possible to generate a snapshot of OHA and behaviour change 

teaching. The study was not designed to compare teaching at different dental schools, or to 

compare that received between DH/DTs and dental students but some elementary comparisons 

between these groups have been possible. The study successfully captured a wide breadth of 

schools and the response rate from the group of students was high. The BSP UG committee has 

more dental students than DH/DT student members, which is likely why there were more responses 

from dental students than DH/DT students. However, there were enough responses to gain an 

insight into the amount of teaching students receive but the results clearly highlight the need for 

more detailed evaluation of this kind of teaching, as the previous review was published in 2000 

(McGoldrick and Pine, 2000). 

It was surprising to get different responses about course duration and content from students within 

the same University, on the same course, which suggests that even this engaged student population 

may be less aware of the OHA teaching they have received. However, it is also possible that these 

differences may be due to variation in the engagement level of the students even in this cohort, or in 

the way they experience the teaching provided. Similar findings have been reported previously in a 

study that demonstrated that students can have different perceptions of the dental learning 

environment, interviews of 14 dental students identifying 6 distinct ways that the students had 

ascribed meaning to what they had been taught (Leadbeatter and Bell, 2018). This supports the 

notion that students can have different perceptions of the same teaching. Alternatively, the 

differences reported in the current study could be a result of a hidden curriculum, in which 

unintended learning is conveyed by educational institutions or individual teachers and peer to peer 

discussion, for example through informal chats with clinical supervisors when opinion does not 

follow the formal curriculum (Neville et al, 2019). This can lead to inequity in learning and 

differences in the perceptions of students as to “what really matters”, as has been seen in other 

studies (Neville et al, 2019; Neville and Waylen, 2019; Leadbeatter and Holden, 2020). The hidden 
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curriculum can lead to an underappreciation by students of the clinical relevance of a topic (Neville 

et al, 2019; McHarg and Kay, 2009). This concept may have influenced the results in this study as the 

study sample was small. Thus, as students experience teaching differently, the findings may not 

accurately reflect what is actually being taught, but more reflect what students perceive they have 

received. To gain a greater understanding of what is being taught, a review which evaluates the 

curricula at each dental school and interviews dental educators may provide a more balanced view 

and allow triangulation of the findings. In addition, knowledge-based questions on the behavioural 

concepts and models would have allowed us to assess the participants understanding of these and 

not just their awareness of them. However, the consistent differences between the groups of 

students in the present study suggest that the findings are robust enough to conclude there is a wide 

variation of teaching on OHA and behaviour change experienced by students, which was the aim of 

the study. 

Taken together, the findings of the present study suggest that teaching of OHA and BCTs across the 

dental schools is varied, and important elements, particularly of more modern behaviour theory 

were missing or not fully understood by students. From personal experience, there may not be 

enough knowledge or motivation amongst dental educators to deliver this kind of teaching, and an 

intervention which motivates and educates dental educators may be an effective way of promoting 

the importance of OHA amongst clinical teaching staff, which may then influence students. It is 

crucial that dental and DH/DT students are equipped with basic skills in prevention in order to 

provide holistic care, and the concept that OHA is only the job of the DH/DT should not be conveyed, 

as this is unrealistic for GDP. The GDC recommended including behaviour change science in dental 

school curricula in 1990 (General Dental Council, 1990), but there has not been an in-depth review 

of this area of dental education for many years, this is needed. In addition, the European Federation 

for Periodontology also recommend specific teaching objectives on “Behavioural sciences applied to 

oral hygiene practices” to undergraduate dental students (EFP, 2022).  

Based on the findings for part A in the present study, given that current dental graduates are likely 

to have received limited OHA training, a need for CPD resources to enable continued learning of the 

most up-to-date and relevant interventions in delivering OHA using behaviour change for qualified 

dentists is indicated. The continual progress made in behaviour change also suggests that even 

where a good level of OHA training has been received, CPD in the latest OHA techniques is 

important, and NICE guidance from 2015 (and reviewed in 2018) recommended the GDC and Health 

Education England should review what training is currently offered (NICE, 2015). 
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In the second part of the present study the availability of CPD for OHA was investigated and only 6 

OHA CPD courses (5 CPD providers, 10.2%) were found which included an element of behaviour 

change. By contrast to OHA, just under half of all CPD providers identified in this study had a course 

on medical emergencies, a “highly recommended” CPD topic (General Dental Council, 2018). 

Medical emergencies CPD has both theoretical and practical elements so is a good comparison to 

OHA CPD which should also contain both these elements. The relative lack of courses may reflect the 

fact that OHA is not a GDC recommended topic, so DPs may not search for of CPD in this area unless 

they are motivated. Without demand, courses are unlikely to be developed. Most CPD providers 

with a course on OHA and behaviour change had a medical emergencies course, which may indicate 

that these providers have the largest range of courses, but information was not collected on the 

type of medical emergency course e.g., whether it was online, or the cost of it. Due to the design of 

the CPD study, the data collected was limited to online availability, as this is most likely how a DP 

would search for a course of this nature. Some courses only showed the title and did not expand on 

specific learning outcomes or topics covered, so it is possible that there are more courses available 

for delivering OHA which include an element of behaviour change. 

As indicated by the GDC, CPD providers must link course content to GDC development outcomes and 

this should be made clear in the learning/development outcomes of the CPD course (General Dental 

Council, 2018). In addition, the GDC states that CPD must be quality assured (QA) to be verifiable, 

gives examples of how this can be carried out, but does not give an indication of what specific 

measures must be taken during the QA process (General Dental Council, 2018). Most OHA CPD 

courses identified in the present study were linked to GDC outcomes, however only half of the 

courses provided information on the behaviour change theory that was going to be covered and a 

description of the learning outcomes. The CPD courses identified cannot be directly compared, as 

there was no way to determine without completing the course, what behaviour change theory was 

covered or whether this included a practical element. The process of searching and evaluating online 

CPD courses in this study could have been made more robust by including a second dental 

professional to search for courses and also as a rater. As the searching for CPD courses was carried 

out online by a dentist, another dental professional may have searched for courses using a different 

method, therefore there may be more courses available which are for example behind paywalls or 

websites which require certain professional role registrations. There may also be courses which are 

not advertised online.   

There was only one ‘delivering OHA using BCT’ CPD course found which included all the elements 

that should be covered as recommended by NICE (2015). It is possible that other courses are 

normally available but were not running at the time of the search or that due to a lack of interest in 
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this type of CPD these courses are not commonly offered. Additionally, the European Federation of 

Periodontology (EFP) systematic review found there was limited available evidence to identify a 

single best behavioural approach to improving oral hygiene, therefore more evidence is needed to 

be able to inform CPD course organisers on the most effective behaviour change approaches that 

should be taught to DPs. The one course which fulfilled all elements was a pre-recorded lecture 

which by definition has no interaction with the participants and is not considered to be an effective 

method of delivering teaching (McGoldrick, Pine and Mossey, 2011; Biggs and Tang, 2011; Cerbin, 

2018). Online courses are effective at delivering knowledge and information to a wide audience and 

may be more convenient for busy DPs and remove the need to travel to a course venue. However, 

without active participation or practical demonstration of implementing the behaviour change 

theory taught into practice, DPs may not be fully equipped or confident to begin delivering 

behaviour interventions following this CPD. Alternative formats such as workshops which involve a 

practical component of role-play should be developed (Croft et al, 2005; Hannah et al, 2004). 

2.6 Conclusion 

This study identified wide variation in the way OHA is taught across dental schools in the UK and 

confirms previous findings that students can have different experiences of teaching at the same 

educational institution. Overall, DH/DT students received more teaching on OHA and behaviour 

change than dental students, despite their course being shorter in length. Both DH/DT and dental 

students would like more teaching in both theory and practical application of BCTs, but there are 

few CPD resources for OHA with behaviour change and CPD available which fulfil NICE Training 

standards (NICE, 2015), and are likely to equip DPs with the knowledge and skills needed to 

implement behaviour change interventions into their clinical practice. 

In summary, this study has highlighted the need for prioritisation and standardisation of behaviour 

change teaching in UG education in order to reduce the two most common and preventable diseases 

in dentistry rather than focusing on reactive treatment of disease. However more evidence is 

needed to be able to produce guidance on what should be taught, especially as there is evidence 

that students have different perceptions of the same teaching. Both dental students and DH/DT are 

required to be competent to deliver oral health advice, therefore there is no reason why the variety 

in teaching they receive or perceive to have received should be different. Behaviour change theory if 

well understood could lead to students designing their own behaviour change interventions and 

could aid in the progression of this field of research. Dental educators should review their curricula 

to ensure they are teaching the most up to date theories of behaviour change, instil in students the 

importance of the topic and ensure that students understand the practical application of theory. 

More standardisation of OHA and behaviour change CPD is needed, to bring it into line with GDC 
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guidance on CPD and enable DPs to access CPD on this topic which is relevant to them and will arm 

them in providing support in changing patient behaviour. 
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Chapter 3: What oral hygiene advice is given in general dental 

practice? 

3.1 Introduction 

The findings from the previous chapter indicate that undergraduate (UG) teaching varies 

considerably between dental schools, that dental students get less oral hygiene advice (OHA) 

delivery teaching than dental hygienist (DH) and dental therapist (DT) students, and in particular UG 

dentists appear to receive little training in behaviour change techniques (BCT’s). Although most 

students in both groups expressed a desire for more training in behaviour change and BCT’s, both 

groups also reported being relatively confident in delivering OHA. 

Data from the most recent UK adult dental health survey indicates that most adults attend a dental 

practice at least once a year (General Dental Council, 2021; Hurley and Neligan, 2020; Steele and 

O’Sullivan, 2011). With prevention of oral disease becoming more widely recognised as crucial to 

promoting good oral and general health, it is critical that the methods dental professionals (DPs) use 

to deliver OHA are effective in changing patient behaviours as DPs are in prime position to deliver 

this advice. 

In an Oral Health Survey of Adults attending General Dental Practices 2018 (Public Health England, 

2020), 16,572 people were asked if they had received OHA. The vast majority (80.2%) said they had, 

data that was similar to findings from the 2009 Adult Dental Health Survey (ADHS), which found that 

78% of participants had been given OHA (Chadwick et al, 2011). Despite this the 2009 ADHS found 

66% of examined adults had visible plaque, 68% had visible calculus and over 45% of individuals 

examined had ‘moderate’ or worse forms of periodontal disease (>4mm pocketing) (Chadwick et al, 

2011). These data suggest that although advice on cleaning is routinely being given by DPs, it is not 

effective at teaching patients to improve their oral hygiene or bringing about changes in behaviour. 

Furthermore, from the single question asked in both the 2009 ADHS and the 2018 Oral Health 

Survey of Adults, it is not possible to determine the nature of OHA participants had received; 

whether it was more a reminder of the need to brush, as per recent evidence (Ramsay et al, 2018). It 

is also not possible to determine the outcome of the advice, for example whether it was understood 

by the patient or whether they changed the way they cared for their teeth and gums. 

Whilst the literature shows that DPs mostly have positive attitudes towards, and high intentions of 

providing OHA, there is limited information about the OHA actually being delivered by DPs and how 

this information is translated into action by patients (Yusef et al, 2015). The purpose of the studies in 

this chapter was to determine what OHA is received from the perspective of patients and reported 
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as delivered by the DPs in general dental practice (GDP), utilising a dual approach to explore both 

patient experiences and DP perspectives. 

3.2 Objectives 

The primary objective of this chapter was to determine through a questionnaire what OHA people 

report that they have received from DPs in GDP. 

Secondary objectives are to determine via questionnaires: 

a) What proportion of DPs use BCT to deliver OHA to patients attending GDP, and what other 

techniques they employ 

b) Perceived barriers reported by DPs to the provision of OHA in primary dental care  

c) Who patients and DPs consider to be the best person to give OHA 

d) Patient perspectives on what method of delivering advice is more likely to result in a change 

in patient behaviour  

e) If patients also receive advice from the media, company adverts or other sources and how 

they rate these sources as compared to their dentist for delivering OHA  

3.3 Methods 

3.3.1 Study Overview 

This study consisted of two parts. Part A involved recruiting adult participants who had visited a 

dental practice in the last 3 years to complete an anonymous questionnaire to allow the 

determination of what OHA patients perceive they have received. Part B involved recruiting dentists, 

DHs and DTs to complete an anonymous questionnaire to gain the DP perspective on OHA delivered 

on clinic. This research was conducted in line with Good Clinical Practice. 

3.3.2 Part A – Patient perspective 

A questionnaire was developed to determine what OHA patients reported receiving. A screening 

question to limit respondents to those who had visited the dentist in the last three years was asked 

at the start, those participants that had were given access the remainder of the questionnaire while 

those who hadn’t were directed to a screening out page. A favourable ethics opinion was given by 

University of Bristol Faculty of Health Science Research Ethics Committee (FREC) (Ref: 112764). 

3.2.2.1 Recruitment 

Participants were recruited via Health research recruitment platforms such as HealthWatch, the 

University of Bristol Staff Bulletin and via social media. 
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HealthWatch are an independent organisation who enable people to give their opinion and views on 

health care services (Healthwatch, 2021). They agreed to share this research project with people who 

are engaged with their services and sent out invitation emails to those registered with them to receive 

health research adverts, and also published the study information on their website. 

The University of Bristol has over 6000 employees and sends out a weekly staff bulletin. The 

University Staff Bulletin content managers agreed to include information and a link to the survey in 

the staff bulletin. 

In addition to the above recruitment methods, the survey was also advertised on social media 

platforms, Facebook and Twitter. Informative posts which included information about the study and 

a link to the survey were also posted on local community groups. 

Through each recruitment method, a link to the participation information sheet (Appendix C) was 

included, and it was made clear that completing the survey was voluntary and anonymous. As an 

incentive to complete the survey, each participant had the chance to win an Oral B electric 

toothbrush by completing the study and then by submitting their email address at the end of the 

survey. Participants email addresses were held separately to their survey responses to ensure 

participants remained anonymous. 

3.2.2.1.1 Inclusion Criteria 

Inclusion criteria required participants to be adult volunteers of either gender and have visited a 

dental practice in the UK at least once in the past three years 

3.2.2.1.2 Exclusion Criteria 

Participants were excluded if they were under 18 years old, could not complete the questionnaire 

online and had not visited a UK dental practice in the past 3 years. 

3.3.2.2 Data collection 

Participants who were interested in taking part in the study were given a URL link to an online survey 

website (Online Surveys) that contained more information about the study and an invitation to 

complete the questionnaire. It was made clear that participation was voluntary and anonymous. 

Participants were asked to give consent to participate in the study at the beginning of the 

questionnaire.  

The questionnaire included closed-ended questions, free text boxes, and a Likert scale question, and 

asked participants about their last visit to a dental practice and which DP they saw. Questions were 

asked on whether they attended for NHS or private treatment, whether they were given advice on 

how to clean their teeth and gums and how this advice was given. They were also asked whether 
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they understood the advice, had changed how they cared for their teeth after receiving advice, and 

if they were still maintaining the changes they made. Participants were asked to indicate which 

method of receiving OHA would be more likely to change the way they looked after their teeth and 

gums, which DP they thought was the best person suited to give advice, and if they had received 

advice from anywhere other than a dental practice. The questionnaire included screening questions 

where if the participants answered “no”, then further questions were hidden from the participant. 

The questionnaire was piloted amongst staff in the Clinical Trials Unit (CTU) to test for 

understandability of the questions, that the screening logic worked correctly, and to check the 

length of the questionnaire. The full questionnaire is displayed below.  
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N.B If “Over 3 years ago” 

selected, participant is 

screened out to exit page  
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N.B If “no” selected, skips to 

Q11 

N.B “Yes” opens up 10.c.i 

“No” and “can’t remember” skips to 10.d 
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N.B  

“Yes” opens up 10.c.iii.a 

“No” and “Unsure/can’t 

remember” skips to 10.c.iv 
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N.B  

“Yes” opens up 10.c.iv.a 

“No” and “can’t remember” 

skips to 10.d 
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N.B  

“Yes” opens up 10.d.i 

“No” and “can’t remember” 

skips to 10.e 
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N.B If “no” selected, skips to 

Q12 

N.B “Yes” opens up 10.f.i, “no” 

or “N/A” skips to 11 

N.B If “no” selected, opens 

10.f.iii, if “N/A” selected skips 

to 11 



102 
 

 

N.B  

“Yes” opens up 11.c.i 

“No” and “Can’t remember” skips to Q11.d 
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N.B  

“Yes” opens up 11.c.iv.a 

“No” and “Unsure” skips to Q11.d 
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N.B  

“Yes” opens up 11.c.iv.a 

“No” and “Unsure” skips to Q11.d 
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N.B  

“Yes” opens up 11.f.i and 11.f.ii 

“No” skips 11.f.i and 11.f.ii and opens up 

11.f.iii 

“N/A” skips to Q11 

N.B  

“Yes” opens up 11.d.i  

“No” and “Unsure” skips to Q11.e 
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N.B If “no” selected, skips to 

Q13 
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N.B If “no” or “can’t 

remember” selected, skips to 

12.d 
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N.B If “no” or “unsure/can’t 

remember” selected, skips to 

12.c.iv 
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N.B If “no” or “unsure/can’t 

remember” selected, skips to 

12.d 

N.B If “no” or “unsure/can’t 

remember” selected, skips to 

12.e 
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N.B If “no” selected, skips to 

12.f.iii, if “N/A” selected, skips 

to 13 
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N.B If “yes” selected, skips to 

13 
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Questionnaire response data was downloaded from online surveys and converted to an excel 

spreadsheet by the investigator (Jessica Holloway). Data entry was cross-checked by a member of 

the Dental Clinical Trials Unit. 

3.3.2.3 Statistical Analysis 

The sample size calculation (n = z2 * p * (1 - p) / e2), where z = 1.96 (for 95% confidence level), p = 

0.5, and e = 0.05 (margin of error) yielded a sample size of 385 (Daniel, 1999). As p was unknown, 

the conservative choice was to use p = 0.5 (Buderer, 1996). 

Quantitative data is presented using descriptive statistics including frequency distributions, cross-

tabulations, and Chi-squared tests. Inferential analyses were used to detect differences between 

groups; means were compared by Mann-Whitney U as non-parametric analysis was indicated.  

Qualitative data were analysed through conceptual content analysis by identifying code categories, 

forming sub-categories from participant responses and hand coding for frequency of concepts. 

Findings are displayed in a tabular form with examples from participant responses.  

3.3.3 Part B – DP perspective 

Part B of this project involved recruiting UK based dentists and DH/DTs to complete an anonymous 

questionnaire (Section 3.3.3.2). The questionnaire asked participants what methods they use to 

deliver OHA to patients in primary dental care/GDP and to identify barriers to delivering OHA. A 

favourable ethics opinion was given by University of Bristol Faculty of Health Science Research Ethics 

Committee (FREC) (Ref: 104966). 

3.3.3.1 Recruitment 

The study recruited DPs via direct contact through The British Society of Dental Hygiene & Therapy, a 

dental corporate clinical network and via DP Social media groups where a GDC number is required to 

gain access. 

The British Society of Dental Hygiene & Therapy (BSDHT) have over 4000 members who are qualified 

dental hygiene and therapists (BSDHT, 2022). The BSDHT agreed to send an invitation email to their 

members with study participation information sheet (Appendix D) attached and a link to take part in 

the study.  

A large dental corporate who sends a clinical update via email to all their clinicians (dentists and 

DH/DT) on a weekly basis agreed to include a section within this to introduce and inform clinicians 

about the aims of the project and provide a link to a survey.  
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Additionally, a number of Facebook groups have been set up with the purpose of connecting DPs. 

The Dentist UK is a DP Facebook group which has over 8000 members who are dentists and DH/DTs 

and requires a GDC number to join the group. Permission was given by the administrators of the 

group to post information and an invitation to join the study on the group message page.  

3.3.3.1.1 Inclusion Criteria 

Inclusion criteria required participants to be a qualified dentist or DH/DT registered with the GDC to 

practice in the UK and to work at least some of the time in primary dental care (GDP). 

3.3.3.1.2 Exclusion Criteria 

Participants were excluded if they were not a GDC registered DP (dentist or DH/DT) who works in 

the UK. Participants were also excluded if they only worked in secondary care (hospitals or 

community dental care) or if their clinical practice was restricted to specialist treatments only (e.g. 

an endodontist whose practice is limited to providing endodontic treatment only). 

3.3.3.2 Data collection 

Participants who wished to take part in the study followed a URL link to an online survey website 

(Online Surveys) that contained more information about the study. It was made clear that 

participation was voluntary and anonymous. Participants were asked to give consent to participate 

in the study at the beginning of the questionnaire.  

The questionnaire included closed-ended questions, free text boxes and Likert style questions. The 

questionnaire asked participants about their profession, year of qualification and to confirm they 

work at least some of the time in primary care/GDP. Participants were asked who they thought was 

the best person to deliver OHA and how much time they have to give OHA to their patients. 

Participants were also asked about their training at UG level, what methods they use to deliver OHA, 

and what behaviour change theories they are familiar with and use when delivering OHA. The 

questionnaire was piloted amongst clinical members of the Clinical Trials Unit (CTU) who worked in 

general dental practice, to test whether the questions were understandable and to check the length 

of the survey.  
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Question response data was downloaded from the online surveys platform and converted to an 

excel spreadsheet by the investigator (Jessica Holloway). Data entry was cross-checked by a member 

of the Dental Clinical Trials Unit. 

3.3.3.3 Statistical Analysis 

A sample size calculation (n = [z2 * p * (1 - p) / e2] / [1 + (z2 * p * (1 - p) / (e2 * N))] was used to 

determine the sample size of 382, where z = 1.96 (for 95% confidence level), p = 0.5, N = 53,653 (the 

number of dentists, DHs and DTs on the GDC registers (General Dental Council, 2019), and e = 0.05 

(margin of error) (Daniel, 1999). As p was unknown, the conservative choice was to use p = 0.5 

(Buderer, 1996). 

Data is presented using descriptive statistics including frequency distributions and cross-tabulations. 

Inferential analyses by Chi-square were used to detect differences between groups; means were 

compared by Mann-Whitney U where non-parametric analysis was indicated.  

3.4 Results  

3.4.1 Part A – Patient perspective 

3.4.1.1 Demographics and dental attendance 

The questionnaire was open between 29 October 2020 and 31 March 2021. The survey was 

completed by 382 participants. The majority of respondents were female and there were a broad 

range of ages, as shown in table 3.1.  

Table 0.1 - Participant age and gender demographics 

Gender  

Female 315 (82.4%) 

Male 67 (17.6%) 

Self-described 1 (0.3%) 

Age  

18 – 24 24 (6.3%) 

25 – 34 113 (29.6%) 

35 – 44 91 (23.8%) 

45 – 54 68 (17.8%) 

55 – 64 64 (16.8%) 

65 – 74 22 (5.8%) 

75 + 0 

Of 382 participants, 342 (89.5%) had been given advice on how often they should see the dentist, 

with the most common recommendation being every 6 months (57.6%), followed by every 12 
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months (34.5%). Of the remainder, 12 had been advised to attend every 3 months, 11 every 2 years 

and 4 could not remember. 

Three quarters of study participants had visited a dental practice within the last year, with 96 

(25.1%) and 84 (22%) attending a practice within the last 2-6 months and the last month, 

respectively.  

Most participants 350 (91.6%) saw a dentist at their last visit, 118 (30.9%) saw a DH/DT and 1 (0.2%) 

saw an oral health education (OHE) nurse, however some participants were unsure if they had seen 

a DH/DT or OHE, 11 (2.9%) and 15 (3.9%), respectively. The questionnaire allowed participants to 

select both “dentist” and “DH/DT”, 253 (78.8%) only saw a dentist, 87 (27.1%) participants saw both 

and 31 (9.6%) saw only a DH/DT. The percentage of participants who visited a private dentist (36%, 

126/350) was lower than the percentage who visited a private DH/DT (69%, 82/118). 

The most common reason for visiting either a dentist or a DH/DT whether private or NHS was for a 

check-up. However, it was more common for participants to visit a DH/DT for routine treatment 

than a dentist and conversely more common for participants to visit a dentist for emergency 

treatment or for a check-up than a DH/DT (figure 3.1).  

 

 

Figure 0.1 - Reasons for visiting a dentist or DH/DT.  

All those who reported visiting a dentist answered this question and 115/118 of those who visited 
a DH/DT. 

3.4.1.2 OHA Delivery – Who does it? 

When asked ‘Thinking of the dental team, who do you think is the best person suited to give oral 

hygiene advice?’, slightly more participants chose the dentist, as compared to the DH/DT (52.6% vs 

46.6%), the age of participant did not influence this finding. No participants selected the nurse or 

receptionist, 3 participants who selected “other’ indicated they had no preference as long as the 
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person was trained. There was a strong preference of patients who had received NHS care from a 

dentist for the dentist, by contrast those who received private care from a dentist or DH/DT, or NHS 

care from a DH/DT indicated a preference for the DH/DT, as shown in table 3.2. 

 

Table 0.2 - Patient responses to “Thinking of the dental team, who do you think is the best person 
suited to give oral hygiene advice?” split by NHS or private patient and professional seen at last 
appointment  

Professional seen at 
last visit 

Private or 
NHS 

Preference 

Dentist (n, %) DH/DT (n, %) 

Dentist NHS 129 (98%) 3 (2%) 

Private 62 (28%) 157 (72%) 

DH/DT NHS 15 (47%) 17 (53%) 

Private 31 (36%) 54 (64%) 

 

Just over half of participants (178 participants, 50.9%) who saw a dentist, and four fifths (91 

participants, 77.1%) of those who saw a DH/DT received OHA, a difference that was significant (X2 = 

29.01, p<0.001) and remained so when private dentists were compared with private DH/DT (X2 = 

21.43, p <0.001), but not when NHS dentists and DH/DTs were compared (figure 3.2). As only 1 

respondent saw an OHE nurse, this data was not included in the analysis. There was little difference 

in the figures when the delivery of OHA was assessed by appointment type, 54.7% of dentists and 

81.0% of DH/DTs providing OHA with no significant difference in delivery between private and NHS 

DPs.   

 

Figure 0.2 - Percentage of respondents who received OHA at their last appointment with a dentist 
or a DH/DT 

Significantly more participants who visited a DH/DT reported being given OHA (p<0.001). This 
question was answered by all those who visited a dentist and 115/118 of those who visited a 
DH/DT 
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The finding that DH/DTs were more likely than dentists to give OHA also remained statistically 

significant when comparing OHA given at a check-up as shown in figure 3.3 (X2 = 25.0, p<0.001). 

 

Figure 0.3 - Percentage of participants who received OHA at their last check-up  

No significant differences in the frequency of OHA delivery were seen between participants who 

attended an NHS as compared to a private appointment with either a dentist (p=0.58) or a hygienist 

(p=0.59), but respondents who saw a dentist were slightly more likely to receive OHA if they had an 

NHS check-up verbal compared to a private check-up.   

 

3.4.1.3 What and how is advice given? 

Methods of providing OHA are shown in figure 3.4. Of those participants who did receive advice, 

verbal advice was received by almost 100% of participants irrespective of the DP they had seen. 

However, significantly more participants who had visited a DH/DT reported receiving a practical 

demonstration of how to clean their teeth and gums as compared to those who had visited a dentist 

(62.4% of DH/DT vs 29.8% dentists gave practical demo) (X2 = 28.9, p<0.001). Private DH/DTs were 

significantly more likely to give a practical demonstration compared to NHS DH/DTs (X2 = 8.78, p = 

0.003). In contrast, DT/DHs were about half as likely to take pictures of the patient’s teeth and gums, 

for the purposes of OHA (X2 = 4.86, p= 0.028). 
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Figure 0.4 - Percentage of participants who had received advice on cleaning their teeth and gums 
by each method of OHA provision.  

This question was only answered by those who confirmed that they had been given OHA (178 
participants who had visited a dentist and 91 who had visited a DH/DT). 

 

3.4.1.3.1 Toothbrushing advice 

Out of the participants who had been given advice on how to clean their teeth and gums, almost half 

of those who saw a dentist and just under a third of those who saw a DH/DT did not receive advice 

on what kind of toothbrush to use, a finding which was irrespective of whether the DP was providing 

NHS or private care. Participants were significantly more likely to receive advice on what type of 

toothbrush from a DH/DT than a dentist (X2 = 23.66, p<0.001). When considering all participants who 

responded to this survey and not only those who had been given advice, over four fifths (299 

participants, 85.4%) who saw a dentist, and almost half (56 participants, 47.5%) who saw a DH/DT 

did not receive any advice on the type of toothbrush they should use (figure 3.5). 
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Figure 0.5 - Percentage of participants who received advice on what kind of toothbrush to use. 

This question was only answered by those who confirmed that they had been given OHA (178 
participants who had visited a dentist and 91 who had visited a DH/DT) 

Of those who did receive toothbrushing advice, advice on correct toothbrushing technique was more 

likely to be given by DH/DTs as compared to dentists, 66% (59 participants) as compared to 34% (61 

participants) (X2 = 30.2, p<0.001). The most common method for delivering toothbrushing advice 

was verbal for both groups, with just over 80% of participants reporting receiving advice this way. A 

practical toothbrushing demonstration either on their own teeth or on a model was given to slightly 

more participants who had visited a DH/DT than had visited a dentist, but no significant differences 

were seen between groups (figure 3.6). 

 

Figure 0.6 - Type of toothbrushing demonstration provided to participants who confirmed that 
they had been given advice about toothbrushing  
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This question was completed by 61 participants who had visited a dentist and 59 who had visited a 
DH/DT. Participants could select more than one option. 

3.4.1.3.2 Interdental cleaning advice 

Most DPs who gave OHA provided advice on interdental cleaning, but DH/DTs gave this advice 

significantly more often than dentists (93% vs 75% of participants who had received advice) (X2 = 

9.89, p<0.001), as shown in figure 3.7. Advice was received significantly more often from a private 

DP compared to an NHS DP (X2 = 30.8, p<0.001). When considering all participants, not just those 

who reported having been given some OHA advice, over half of people (187 participants, 53.4%) had 

not received any advice on interdental cleaning from their dentist, compared to just over a quarter 

(33 participants, 28%) who saw a DH/DT. 

 

Figure 0.7 - Percentage of participants who reported having received advice on interdental 
cleaning 

This question was only answered by those who confirmed that they had been given OHA (178 
participants who had visited a dentist and 91 who had visited a DH/DT) 

The method of provision of interdental advice is shown in figure 3.8. The most common method of 

delivering interdental cleaning advice was verbal (94% and 89% for those who had visited a dentist 

and a DH/DT, respectively), with no difference between NHS and private DPs in either group. DH/DTs 

were approximately twice as likely to provide a demonstration of cleaning on the participants own 

teeth than dentists (X2 = 6.01, p=0.014), with private DPs significantly more likely to provide this 

compared to NHS DPs (X2 = 5.45, p=0.012). Both DP groups were reported to use demonstrations on 

models approximately 10% of the time. 
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Figure 0.8 - Methods of delivery of interdental cleaning advice by DPs 

This question was only answered by those who confirmed that they had been given advice about 
interdental cleaning (113 participants who had visited a dentist and 85 who had visited a DH/DT). 
Participants could select more than one option. 

3.4.1.3.3 Oral hygiene routines 

The majority of participants did not receive any advice on an oral hygiene routine or the best times 

to brush at their last visit to their dental practice. Only 18.3% of all participants who saw a dentist 

received advice on this area, compared to 39% who saw a DH/DT, as shown in figure 3.9 (X2 = 24.38, 

p<0.001). Participants who saw a private DP were significantly more likely to have received advice on 

a dental care routine as compared to those who saw an NHS DP (X2 = 14.15, p<0.001).  

 

Figure 0.9 - Percentage of participants who reported having received advice on an oral hygiene 
routine 

This question was answered by all participants who had seen a dentist and 115/118 who had 
visited a DH/DT. 
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Participants who were provided with advice about their dental routine were most commonly advised 

on the best time to brush their teeth (figure 3.10), and a variety of other pieces of advice were 

reported as being given, although not all those who ticked ‘other’ on the questionnaire indicated 

what advice they had been given (table 3.3). 

 

Figure 0.10 - Advice given to participants about their oral hygiene regimen 

This question was only answered by the participants who had been given advice about their OHA 
regime (64 participants who had seen a dentist and 46 who had seen a DH/DT), but they could 
select as many options as were relevant. 
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Table 0.3 - “Other” responses received on advice regarding an oral hygiene routine, grouped by DP seen and category to which the response was coded 

DP seen Category  

Rinsing/Mouthwash  Interdental cleaning Brushing frequency Other 

Dentist 
N = 13 

“not to use mouthwash immediately 
after brushing teeth” 

“to floss daily” “Just twice a day and use a 
soft brush” 

“Has been discussed during 
previous appointment(s)” 

“Not to rinse following brushing and 
to use a mouthwash and either dental 
floss or the small interdental brushes” 

“How often to clean in between 
my teeth” 

 “Advice on some bleeding on 
gums” 

“whether an electronic toothbrush 
was used and to leave 30mins after 
eating before brushing and to rinse 
mouth with mouthwash after lunch” 

“Interdental cleaning”  “Told missing part of teeth (bottom 
set, back) so dentist highlighted 
that I need to pay more attention 
there.” 

 “floss daily”  “Which bits to make sure I don’t 
miss!” 

 “How often to floss”   

DH/DT 
N = 9 

 “TePe interdental brushes (x 2 
sizes), brush and then floss” 

“there was a specific area of 
my gums I needed to be more 
diligent about cleaning and 
that I could clean this area 
anytime not just after eating” 

“pointed out I'm not brushing so 
well on one side of my mouth” 

 “Use of dental floss/dental picks 
(e.g. TePe Easy Pick) and 
how/where to brush.” 

 “Time spending on brushing at 
every brushing” 

 “Floss the ones you want to 
keep :)” 

 “To use the different brushes not 
just an electric brush” 

 “Electric toothbrush morning 
and night and TePe brush 
between teeth daily” 

  

 “advised to use small brushes to 
clean in between my teeth” 
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All participants were asked if they had understood any OHA that they had been given and the 

majority (94% who had visited a dentist and 95% who had visited a DH/DT) reported that they had. 

This question was not restricted to those participants who confirmed they had been given OHA, 

therefore there were a lot of N/A responses, but also, there were slightly more answers to this 

question than the number of participants who had received OHA in each DP group (221 as compared 

to 178, dentist; 104 as compared to 91, DH/DT).  

Most participants reported that they had changed the way they cared for their teeth following the 

advice they had received (figure 3.11). This question was also not restricted to those participants 

who confirmed they had been given OHA, therefore also received a lot of N/A responses, these are 

not shown. Similar to the question about understanding of OHA provided, there were more answers 

to this question than the number who had confirmed receiving OHA in each DP group (186 as 

compared to 178, dentist; 96 as compared to 91, DH/DT).  

 

 

Figure 0.11 - Percentage of participants who had changed the way their care for their teeth after 
receiving advice 

This question was answered by 186 participants who had seen a dentist and 96 who had seen a 
DH/DT 

Details about the changes in the way participants cared for their teeth as a result of advice given are 

shown in table 3.4. Four categories of changes (toothbrushing, interdental cleaning, mouthwash and 

toothpaste) were identified from responses from participants who saw a dentist, and three 

categories (toothbrushing, interdental cleaning and mouthwash) were identified from participants 

who saw a DH/DT. The most frequent change participants reported they had made in both groups 

was to use floss, but only participants who saw a DH/DT reported changing their toothbrush head. 

No participants who saw a DH/DT reported making any changes in toothpaste.  
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Table 0.4 - Results of content analysis of participant responses to question “What did you change?” grouped by professional seen, category and sub-
category 

Category  Sub-category Code 
Frequency by 

DP seen* Verbatim examples 
Dentist DH/DT 

1. Toothbrushing Toothbrush type  Switched to an electric 
toothbrush  

14 7 “I started using an electric toothbrush” 
“Moved to electric toothbrush…” 

Used a different type of 
toothbrush (non-electric 
or non-specific) 

8 2 “Changed brush” 
“I use a different type of toothbrush” 

Using another type of 
toothbrush as well as an 
electric brush 

3 2 “Using both manual and electric toothbrush...” 
“I used a different type of toothbrush alongside my electric brush” 

Brushing method Targeting a specific area  20 10 “I had neglected brushing inside row of teeth without realising - this was 
shown on x-ray. I am now aware and focus on brushing all sides of 
teeth.” 
“I concentrate the cleaning to my 'risk' areas.  In particular my front 
bottom teeth that require extra cleaning.” 

Brushing technique 12 12 “Changed angle of brush” 
“Changed the angle of the position of my toothbrush” 
“I need to angle my toothbrush differently” 

Time spent brushing 3 1 “I made sure I brushed for full 2 mins.” 
“Brushed for longer” 

When/ frequency When/frequency 
toothbrushing 

6 5 “Set a more regular pattern for when I brushed and got into the routine 
of flossing more.” 
“Brushed more often” 

Toothbrush head Changing toothbrush 
head 

0 3 “I've set a reminder to change the head of my electric toothbrush every 3 
months. I'm also using the small tuft brush I use for my impacted wisdom 
tooth on my gums, as recommended by the hygienist” 
“Changed head in election toothbrush regularly” 
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Category  Sub-category Code 
Frequency by 

DP seen* Verbatim examples 
Dentist DH/DT 

Non-specific 
 

Non-specific 
toothbrushing 

4 1 “Brush & flosh (sic)”  
“Be toothbrush” 

2. Interdental 
cleaning 

Type of interdental 
cleaning aid 

Used floss 39 28 “Using dental floss” 
“I started flossing” 

Used interdental brushes 28 22 “I now use inter-dental brushes to clean in between my teeth.” 
“I used an interdental brush” 

Used a water flosser 1 0 “I started to use a water flosser” 

When/ frequency  When/frequency 
interdental cleaning (all 
types) 

32 18 “I started cleaning between my teeth every day instead of occasionally” 
“I used interdental brushes more frequently” 
“I flossed more often” 
“Flossed at night rather than in the morning” 

Non-specific Non-specific interdental 
cleaning 

2 2 “I used the teeth cleaners in between…” 
“…bought items to clean in between teeth.” 

3. Mouthwash Type Type of mouthwash 5 2 “I now use …. mouthwash for sensitive gums” 
“Corsodyl mouthwash” 

When/ frequency When/frequency 
mouthwash 

2 1 “Did not use mouthwash immediately after brushing with toothpaste” 
“I started to use a mouthwash regularly” 
“I stopped using corsodyl on such a regular basis to avoid staining” 

Non-specific Non-specific mouthwash 2 0 “I was told about … mouthwash” 
“…also mouthwash…” 

4. Toothpaste Type Type of toothpaste 5 0 “Changed toothpaste” 
“…got a fluoride toothpaste” 

 Method Method toothpaste 1 0 “Spit don’t rinse” 
*Some participants may have seen both a dentist and DH/DT at their last visit and will have had the opportunity to answer the question for each 
professional they saw. 131 unique responses from those who saw a dentist. Number of unique changes: 188 (2 excluded), 75 unique responses from those 
who saw a DH/DT. Number of unique changes: 119 (3 excluded) 
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The majority of participants reported they maintained the changes they had made in response to 

OHA. There were also fewer responses than the number who had confirmed receiving OHA in each 

DP group (133 as compared to 178, dentist; 79 as compared to 91, DH/DT). Of those who responded 

most (85%) indicated they had maintained the changes they had made, however some had not. 

Comments obtained from those who gave a specific comment about why they had not maintained 

the changes are mapped to COM-B domains in table 3.5. The majority of reasons (54.5%) given were 

“motivation” domain barriers (12/22). 

Table 0.5 - Representative participant verbatim responses as to why they had not maintained the 
changes they made to caring for their teeth and gums, grouped by DP seen at last visit, mapped by 
COM-B domain 

COM-B domain Saw a dentist*: 

Capability (n = 7) “They suggested using interdental brushes, which hurt my teeth and gums 
and made my bleeding gums worse. I tried them but had to stop, I use floss 
tape now instead.” 

“struggled with interdental brushes” 

“It is yet no time to change my toothbrush. They also advised leaving the 
toothpaste on for a while but I always forget or find it weird.” 

“I can't get on with using dental floss” 

“the small brushes did not go through my teeth and bent” 

“In the past I have been given advice on cleaning my teeth, specifically the 
use of an electric toothbrush and the use of teepees / floss. over the past 5 
years the condition of my teeth has improved (apparently). Don't think 
that I've ever been told anything about my gums” 

“Flossing is uncomfortable” 

Opportunity (n = 2) “Don’t have an electric toothbrush” 

“I don't have an electric toothbrush and have not (yet) bought one.” 

Motivation (n = 9) 
 

“Keep forgetting to add in flossing” 

“Already do it- know I need to floss more regularly but I just never do!!” 

“Didn't try” 

“Reverting back to old habits” 

“all gone too pot during lockdown” 

“Laziness” 

“Tiredness and laziness” 

“Habits change slowly” 

“I just haven't done it” 

 Saw a DH/DT*: 

Opportunity (n = 1) “I need to buy an electric toothbrush (they cost ££ and I don't like them) 
and use floss (which I find painful and uncomfortable) and I haven't done 
either of these yet.” 

Motivation (n = 3) “barrier of putting theory into practice: need to build in a new routine 
involving flossing but it just hasn't happened yet! “ 

“I'm not consistent with using the small brushes between my teeth” 

“I'm not very good at remembering to floss and the advice I was given was 
about how to floss more efficiently” 
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* Some participants may have seen both a dentist and DH/DT at their last visit and will have had the 

opportunity to answer the question for each professional they saw.  

 

3.4.1.4 Changing patient behaviour 

This question was answered by all participants who reported that they would be most likely to 

change their behaviour after needing to have treatment for decay or gum disease and seeing 

pictures of their own teeth with decay or gum disease (figure 3.12 and table 3.6). A demonstration 

by the DP or education about the disease risk posed by poor oral hygiene were also thought to be 

influential in changing habits. Least likely to be successful was reported as being an app to track 

brushing habits or a leaflet on how to clean teeth. 

 

Figure 0.12 - Percentage of participants who responded how likely each option would lead to a 
change in the way they looked after their teeth 

This question was answered by all study participants. 
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Table 0.5 - Proportions of participants who would be likely or unlikely to change their behaviour 
per each option  

 Would this lead to a change in your 
behaviour? 

Unlikely* 
(n) 

Likely** 
(n) 

% Likely 
to change 

 
95% CI 

Hearing about the risks of decay 52 330 86% 83% - 90% 

In person demo by a DCP on how to clean teeth 
properly 

51 331 87% 83% - 90% 

video on how to clean your teeth properly (for 
reference) 

127 255 67% 62% - 71% 

Reading a leaflet 205 177 46% 41% - 51% 

Pictures of other people’s teeth with decay or gum 
disease 

184 198 52% 47% - 57% 

Pictures of own teeth and seeing decay or gum disease 36 346 91% 88% - 94% 

An app/tracker to monitor and track brushing habits 244 138 36% 31% - 41% 

More frequent visits to the dental practice where your 
cleaning is assessed 

144 238 62% 57% - 67% 

Needing to have treatment for decay or gum disease 22 360 94% 92% - 97% 
*Unlikely = very unlikely + unlikely; **Likely = very likely + likely 

 

When comparing responses by gender, females were significantly more likely/very likely than males 

to improve their OH behaviour after hearing about risks of decay, receiving a demonstration from a 

DP, being shown pictures of teeth/gums of others, or attending a DP and having their OH assessed 

(p<0.05). 

 

3.4.1.5 Other sources OHA is obtained from 

All participants answered this question, and 69 confirmed using other sources for OHA, 1 of whom 

used 2 different additional sources. The most common source was television advertisement (31% of 

replies) with a further 6% indicating television without specifying this was a television 

advertisement. In addition, 9% simply stated advertisement, which could have been on the 

television or from another source. Social media was the next largest reported source of information 

(24%), comprising YouTube, TikTok, facebook and unspecified social media sources. Other sources 

reported as being used included other dental care professionals, or friends who were dental care 

professionals, parents and NHS/dental practice websites. 

Of those who confirmed that they used other sources for OHA, 41 (58%) indicated that they had 

changed their OHA, with 14 (34% of those who had changed habits) changing practice due to 

information acquired from social media, 10 (25%) changing due to television/Advertisement. In 
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addition, 9 of the 10 individuals who had received information directly from other DPs/trainee DPs 

(e.g in the family, or friends) reported following the advice they had been given. 

 

3.4.2 Part B – DP Perspective 

3.4.2.1 Demographics 

The questionnaire was open between 15 June 2020 and 15 December 2020 and was completed by 

154 dentists and 167 DH/DTs, to give a total of 321 respondents. 

Dentists as a group had graduated more recently than the DH/DTs as shown in figure 3.13, however 

a Mann-Whitney U test showed that there was no significant difference (U = 11076, p = 0.059) 

between the groups. The median year of graduation was 2007 for the dentist group compared to 

2000 for the DH/DT group.  

  

Figure 0.13 - Year of graduation of respondents, by role.  

Missing values = 3 (1 dentist, 2 DH/DT) 

Data showed DH/DTs treat significantly more private patients than dentists as shown in figure 3.14.  

The majority of dentists 106/154 (68.8%) had a patient base made up of 75% or more NHS patients. 

There were 24/154 (15.6%) dentists whose patient base was fully NHS, and 12/154 (7.8%) dentists 

who had a wholly private patient base and did not see any NHS patients. Most DH/DTs 91/167 

(54.5%) only saw private patients, and there were no DH/DTs who only treated NHS patients. 

There was a significant difference in the number of private patients seen between the DP groups (U 

= 3149, p = <0.001).  
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Figure 0.14 - Percentage of private patients treated by DP role 

3.4.2.2 OHA Delivery – Who does it and how?  

The most common choice as the best person to give OHA for both dentist and DH/DT groups was the 

DH/DTs, with 65/154 (42%) and 117/167 (70%) of dentists and DH/DTs, respectively, choosing this 

role. Just over 20% in each group, 23% dentists and 25% DH/DTs, selected all alternatives (nurse, 

receptionist, DH/DT, dentist) and 44/321 (20%) of DPs overall, selected the dentist. However, only 

2/167 (1%) of DH/DTs thought that the dentist was the best person to deliver OHA as compared to 

42/154 (27%) of dentists. Few DPs selected the nurse as the choice for OHA delivery, (3 and 1% of 

dentists and DH/DTs, respectively), and none selected the receptionist. One DH/DT respondent 

reported that they did not trust reception to give correct advice and sometimes reception or the 

dentist give conflicting advice. The remainder (4% dentists and 2% DH/DTs) who selected ‘other’ 

indicated a combination of DPs which was not ‘all’. The year of graduation of the DP did not 

influence these findings.  

When DPs were asked about what happens in their practices with regard to who in the dental team 

delivers OHA, they were able to pick more than one answer to reflect the fact that it may not always 

be the same person who gives OHA depending on the circumstance. Both DP groups reported that 

dentists gave OHA as frequently as DH/DTs, although each slightly favoured their own group (dentist 

group, dentists 43% vs DH/DTs 39%; DH/DT group, dentists 38% vs DH/DTs 44%). Some respondents 

in both groups also reported that dental nurses gave OHA quite regularly (16% vs 13%; dentists vs 

DH/DTs). 

Just under half of dentists reported referring less than a quarter of NHS patients to DH/DTs, and 16% 

indicated that referral to a DH/DT was not available to them for NHS patients (figure 3.15). By 
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contrast, one fifth of dentists referred over three-quarters of their private patients to DH/DTs, and 

only 8% reported that DH/DT referral was not available to them for private patients. There was a 

significant difference (U = 4287, p = <0.001) in the frequency of referrals of NHS and private patients 

to DH/DTs. A quarter of dentists referred less than 25% of their private patients to DH/DTs. 

 

Figure 0.15 - Percentage of patients referred to DH/DT by dentists by NHS/Private  

Expressed as a percentage of total participants. NA = not applicable 

When asked whether they agreed/strongly agreed or disagreed/strongly disagreed about aspects of 

their OHA delivery, evidence for a significant difference in the responses obtained from DH/DTs as 

compared to dentists was found for each item (figure 3.16, table 3.8). Almost all DH/DTs agreed or 

strongly agreed that they gave OHA to their patients at every appointment, whereas 19% of dentists 

disagreed or strongly disagreed with this statement. Fewer dentists (71%) than DH/DTs (84%) 

disagreed or strongly disagreed that they gave OHA in the same way to every patient while DH/DTs 

were more positive than dentists about the efficacy of the OHA they delivered, with 97% as 

compared to 80% agreeing or strongly agreeing with this statement. Only 55% of dentists felt their 

UG course had prepared them for giving OHA in practice, compared to 83% of DH/DTs. The time 

available for giving OHA was an issue for both groups but less so for the DH/DTs, with 53% compared 

to 69% of dentists disagreeing or strongly disagreeing that they had sufficient time. 
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Figure 0.16 - OHA Delivery by Dentists(A) and DH/DTs (B) 

Q1) I give oral hygiene advice to my patients at every appointment, Q2) I give oral hygiene advice 
to my patients at least once a year, Q3) I deliver oral hygiene advice in the same way to each 
patient, Q4) My method of giving oral hygiene advice is effective at improving the oral hygiene of 
my patients, Q5) My UG training prepared me for delivering oral hygiene advice in general 
practice, Q6) I have adequate time to deliver oral hygiene advice to patients in general practice. 

 

Table 0.6 - Proportion of dental professionals who agreed or disagreed with statements relating to 
oral hygiene delivery 

Question Professional 

Group 

Agree 

(n, %) 

Disagree 

(n, %) 

X2 

(p-value) 

I give oral hygiene advice to my 

patients at every appointment 

Dentist 124, 80.5% 30, 19.5% 24.696 

(p<0.001) DH/DT 163, 97.6% 4, 2.4% 

I give oral hygiene advice to my 

patients at least once a year 

Dentist 140, 90.9% 14, 9.1% 12.7 

(p<0.001) DH/DT 123, 75.9% 39, 24.1%* 

I deliver oral hygiene advice in the 

same way to each patient 

Dentist 45, 29.2% 109, 70.8% 8.51 

(p<0.001) DH/DT 26, 15.7% 140, 84.3%** 

My method of giving oral hygiene 

advice is effective at improving the 

oral hygiene of my patients 

Dentist 123, 80.4% 30, 19.6%** 24.9 

(p<0.001) 
DH/DT 163, 97.6% 4, 2.4% 

My undergraduate training 

prepared me for delivering oral 

hygiene advice in general practice 

Dentist 85, 55.2% 69, 44.8% 28.4 

(p<0.001) 
DH/DT 138, 82.6% 29, 17.4% 

I have adequate time to deliver oral 

hygiene advice to patients in 

general practice. 

Dentist 48, 31.2% 106, 68.8% 8.7 

(p<0.001) 
DH/DT 79, 47.3% 88, 52.7% 

*5 responses missing, **1 response missing 

0

10

20

30

40

50

60

70

80

90

100

Q1 Q2 Q3 Q4 Q5 Q6

%
 d

en
ti

st
s

OHA delivery question number

A

0

20

40

60

80

100

Q1 Q2 Q3 Q4 Q5 Q6

%
 D

H
Ts

OHA delivery question number

B

strongly disagree

disagree

agree

strongly agree



151 
 

Figure 3.17 below shows all DP responses regarding whether they agreed that amount of time they 

had available for the delivery of OHA was adequate grouped according to the extent of their private 

patient base. The relationship between level of agreement with the statement “I have adequate 

time to deliver OHA to patients in general practice” and the percentage private patient base for each 

professional role was assessed by Spearman rank correlation. There was a weak positive association 

between the proportion of private patients in the DP’s patient base and agreement with the 

statement, r(152) = 0.203, p=0.011 for dentists, and r(151) = 0.17, p=0.02 for DH/DT. 

 
Figure 0.17 - DP responses to Q14.6 

Q) “I have adequate time to deliver oral hygiene advice to patients in general practice by patient 
base” 

More DH/DTs than dentists reported accessing resources or CPD on OHA within the last month as 

shown in table 3.9 and more dentists than DH/DTs were unaware of NICE guidance and the Healthy 

Gums Do Matter toolkit (X2 = 15.5, p=0.008). Just under a quarter (23.7%) of all DPs (split evenly 

between dentists and DH/DTs) had never heard of, or accessed, DBOH (Department of Health, 

2021). Whilst almost 95% of DH/DTs had completed some form of CPD on how to give OHA to 

patients, almost 40% of dentists had never done any CPD on this topic before, a difference that was 

statistically significant (X2 = 53.5, p<0.001) (table 3.10). 
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Table 0.7 - Responses to Q21) When was the last time you accessed any of the following resources 
or attended a CPD course on oral hygiene advice? 

 

 <month 2month-
1year 

1-4 years >5years Never Unaware 
of it 

DBOH Toolkit Dentists 14 51 41 9 20 19 
 

DH/DTs 33 55 34 8 9 28 

NICE guidance Dentists 11 51 48 6 22 16 
 

DH/DTs 17 55 53 11 18 13 

Healthy Gums  Dentists 9 28 23 7 37 50  
DH/DTs 22 47 31 5 26 36 

CPD Dentists 10 34 40 10 40 20 
 

DH/DTs 67 65 19 7 5 4 

 

Table 0.8 - Number of participants who have accessed CPD on delivering OHA 

 Done CPD Have not done CPD x2  

(p-value) 

Dentists 94 (61.1%) 60 (38.9%) 53.5 
(p<0.001) DH/DT 158 (94.6%) 9 (5.4%) 

 

 

3.4.2.4 Method of OHA delivery by DPs 

For both groups the most common OHA delivered was verbal instruction and the least common was 

demonstration by use of a video, with no significant differences between groups for these methods 

(Figure 3.18). Overall DH/DTs reported using models for the purposes of demonstration and ‘tell 

show do’ either every time or most times they gave OHA, 72% and 45%, respectively, and used each 

significantly more often than the dentists (both p<0.001). DH/DTs were also significantly more likely 

to provide written information and use BCT than dentists (p<0.005 and p<0.001, respectively), but 

used these less frequently. 
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Figure 0.18 - Percentage of respondents who use each method of OHA for (A) dentists, and (B) 
dental hygienists and dental therapists  

3.4.2.5 Knowledge and Use of BCT 

DH/DTs knew of significantly more behaviour change models than dentists and used them 

significantly more often (both p<0.001) (Figure 3.19). However, 61/154 (39.6%) dentists and 35/167 

(21%) DH/DTs did not know of any of the models listed in the questionnaire, and 74/154 (48.1%) 

dentists and 50/167 (29.9%) DH/DTs did not use any behaviour change models. 

 

 

Figure 0.19 - Use of behaviour change models by DPs when giving OHA by all DPs.  

HBM = Health belief model, MI = Motivational Interviewing, GPS = Goal setting, planning and self-
monitoring, BCW = Behaviour Change Wheel    
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The number of behaviour change models known and used as compared to year of graduation is 

shown in figure 3.20. Those who graduated longer ago, or more recently, reported knowing and 

using more behaviour change models than those who graduated 20-30 years ago. 

 

Figure 0.20 - Knowledge and use of behaviour change models by year of graduation 

DH/DTs felt significantly more confident that they had adequate skills to deliver BCT than dentists, 

with the vast majority 102/167 (61.1%) of DH/DTs reporting positively and only 13/167 (7.8%) 

responding negatively to this question. Dentist responses were split relatively evenly with 47/154 

(30.5%) responding yes, 52/154 (33.7%) responding no, and 55/154 (36.4%) responding unsure to 

this question. A significant difference was found between DH/DT and dentists (X2 = 43.3, p<0.001). 

 

3.4.2.6 Barriers to delivering OHA 

Time was the most common barrier to delivering OHA reported by dentists 127/154 (82.5%) and 

DH/DTs 132/167 (79.0%) as shown in figure 3.21. The second largest barrier reported by both DP 

groups was patient compliance with OHA delivered. Just over half (82/154, 53.2%) of dentists 

reported remuneration as a limitation, whilst in contrast this was only reported by 16/167 (9.6%) 

DH/DTs (X2 = 72, p<0.001). 
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Figure 0.21 - Responses to Q)20 What limitations do you feel there are to you delivering oral 
hygiene advice?  

Alt staff = another member of the team does it better than me 

DH/DTs reported having on average more time to give OHA compared to dentists which is consistent 

with the responses to Q14 above. Just under a third of dentists compared to 16.1% of DH/DT 

reported having less than 1 minute to give OHA to NHS patients, a difference that was significant (X2 

= 24.8, p<0.001). For private patients, no significant differences were found between the two DP 

groups. For both NHS and private patients, the majority, (93/139 (66.9%) of dentists and 38/66 

(57.6%) DH/DTs) have 2-5 minutes for OHA provision. However, more DPs reported that they had 6 

minutes or more for private patients (51.3% dentist and 62.1% DH/DT) compared to NHS patients 

(4.3% dentist and 27.3% DH/DT) (figure 3.22). 

 

Figure 0.22 - Time available to give oral hygiene advice to A) NHS patients B) Private patients 
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3.5 Discussion 

The purpose of the questionnaires to dental practice attenders (patient participants) and DPs in this 

chapter was to investigate the current delivery of OHA in GDP, from the perspectives of both these 

groups. The studies found that there are significant differences in the amount of advice patients 

receive and how it is delivered depending on which DP they see, and that the patient and DP 

reported experiences of OHA provision diverge. OHA was shown to be most often in the form of 

verbal advice, and the levels of knowledge and use of behaviour change concepts amongst the 

profession was shown to vary. The DP chosen as the best person to give OHA was evenly split 

between the dentist and the DH/DT by patients, but DPs chose the DH/DT as the preferred option. 

Patients reported that needing to have treatment for disease and seeing pictures of their own teeth 

and gums with disease were most likely to lead to a change in the way they cared for their teeth and 

gums. The most common non-DP source of information about oral hygiene for patients was from TV 

adverts. 

3.5.1 OHA reported as received and delivered 

In the present study the proportion of people who had received OHA from their dental team was far 

lower, than the proportion reported in previous studies (Public Health England, 2020; Chadwick et 

al, 2011). This could be because the question in both of these surveys simply asked if participants 

had received advice from anyone within the dental team, so it is not possible to compare the 

proportion of advice received by a dentist or DH/DT. The overall proportion of people who reported 

receiving advice (70.4%) likely hides the disparity between the frequency and amount of advice 

received from dentists and DH/DTs (Public Health England, 2020; Chadwick et al, 2011). In addition, 

previous studies were pre COVID-19 pandemic. In the present study patient participants may have 

visited a dental practice during the pandemic and may not have received OHA due to the need for 

DPs to wear increased levels of personalised protective equipment (PPE), typically respirator style 

masks which can impact on communication and requires additional time to put on, which may have 

resulted in the DPs not providing OHA due to having less time to spend with the patient. Patient 

participants in the present study (patient questionnaire) were significantly more likely to have 

received OHA if they saw a DH/DT compared to a dentist, irrespective of whether the DP was NHS or 

private. The difference in the proportion of participants that received OHA from a DH/DT as 

compared a dentist may reflect differences in the perception of the need for OHA of these two DP 

groups. In a study that compared student dentists and student DH/DT attitudes to OHA it was found 

that dental students were more likely to give advice only when they thought it was required, 

whereas DH/DT students were more likely to give advice at every appointment (Morgan et al, 2013). 

The difference in the proportion of patients provided with OHA by dentists and DH/DTs could also be 
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due, at least in part, to the fact that in practices where a DH/DT is available, the dentist may have 

delegated the task of delivering OHA to the DH/DT. 

In agreement with the patient participant findings, data from the DP questionnaire, showed that 

more DH/DTs than dentists agreed that they gave OHA at every appointment. However, far more 

dentists reported giving OHA at every appointment, than was reported by patient participants as 

being received. The difference in the number of patients who reported receiving OHA from a dentist 

and the number of dentists reporting they give OHA at every appointment could be due to 

differences in patient and dentist perceptions of what OHA should entail or their recall of the 

appointment (Misra et al, 2013). It was reassuring that majority of DP participants in the present 

study indicated that they give OHA at least once a year, but if patients are seeing a DP more than 

once every 24 months this indicates they are considered to be at risk of oral disease (if recall 

guidance is being followed) (NICE, 2004). However, a recent randomised controlled trial found no 

difference in gingival health of low-risk patients who were allocated to a six-month compared to a 

24-month dental recall, but patients were willing to pay for more frequent dental visits (Clarkson et 

al, 2021).  

The patient questionnaire data reported in this chapter identified differences in patient reported 

provision of advice by dentists and DH/DTs in respect of toothbrushing, interdental cleaning and oral 

hygiene routine. Perhaps unsurprisingly, a much larger proportion of DH/DTs provided OHA in these 

areas than dentists which likely reflects the findings of the previous chapter in which it was 

demonstrated that they receive more teaching in OHA. As mentioned above, this finding could also 

be because in some practices OHA is delegated to the DH/DT. But in the present study, not every 

participant had visited both a dentist and a DH/DT, the majority only having seen a dentist. There is 

strong evidence supporting advice to brush last thing at night (Department of Health, 2021; Guyatt 

et al, 2011), so it was surprising that less than a third of all patient participants surveyed had 

received advice on a brushing routine or the best time to brush, although the majority of those who 

were given OHA regarding tooth brushing did get this advice. Furthermore, when considering all 

participants who responded to the patient questionnaire, less than a fifth of those who saw a 

dentist, and only around half who saw a DH/DT were advised on what type of toothbrush to use. 

This could be partly because study participants were already using a powered brush and the DP was 

aware of this, however information that might confirm this was not collected in the survey. Power 

toothbrushes have been shown to remove more plaque than manual toothbrushes, so patients 

whose oral hygiene is poor with a manual brush should be advised to switch to one if not already 

using one (El-Chami et al, 2021; Clark-Perry and Levin, 2020a; Yaacob et al, 2014). 
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Participants who received advice from DPs in the present study were more likely to receive advice 

on interdental cleaning than toothbrushing. This could suggest that those DPs who do give advice 

are identifying that their patients are not regularly cleaning interdentally, or that DPs place more 

importance on interdental cleaning compared to other types of advice. If patients do not use 

interdental cleaning aids they can miss up to 60% of plaque (Van der Weijden and Slot, 2011; 

Claydon, 2008; Van der Weijden and Slot, 2015). Patients with gingival inflammation should be 

recommended to use interdental brushes in the first instance, and other interdental cleaning aids 

may be recommended if interdental brushes are not suitable (West et al, 2021). Therefore, it was 

encouraging that DPs in the present study (especially the DH/DTs) had recommended their use to 

patients, with the TePe brand being mentioned the most often by patients. Despite this, the most 

common response from participants regarding the changes they had made in response to OHA 

provided by their DP was to start using dental floss. This response was received more often from 

patients who had seen a dentist than DH/DT, which suggests that dentists and DH/DTs are 

frequently recommending flossing, and possibly even more so than using interdental brushes. There 

is evidence that interdental brushes are significantly more effective and preferred by patients over 

floss, and floss is not recommended as the first-choice method for interdental cleaning in patients 

with periodontal disease (West et al, 2021). The findings in this current study could indicate that DPs 

are not aware of the most recent evidence base on interdental cleaning or could be because patients 

in this study prefer flossing. Data on the specific types of interdental cleaning aids that DPs report 

recommending to patients was not collected in the DP questionnaire. 

In the present study the vast majority of participants who saw a DP did not receive advice on what 

constitutes an appropriate oral hygiene routine, or the best times to brush their teeth. Overall, only 

just over a quarter of all participants who saw a DP received this kind of advice, however many 

respondents gave examples of advice not related to a dental regime which indicates they may not 

have understood the question, or that they misinterpreted advice received. Whilst it can be argued 

that it is more important for people to know how to perform oral hygiene effectively DPs to address 

the “capability” aspect of oral hygiene, brushing at the most optimal times is an important part of 

advice which should be delivered to patients (Department of Health, 2021). Additionally, it is often 

not just identification of the right toothbrush/oral health product or the technical aspects of oral 

hygiene which people find difficult but the adoption of a good routine, and patients will not be able 

to establish an effective routine if they do not know the most optimal times to perform the various 

aspects of their oral hygiene regime (Lhakhang et al, 2016; Werner et al, 2016).  

In the current study, patient participants reported that where OHA was delivered DPs of both groups 

primarily used verbal methods, a finding that is in line with data from previous studies (Clarkson et 
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al, 2021; Ramsay et al, 2018; Kay et al 2016), and also in agreement with the data from the DP 

questionnaire. Verbal instruction has been shown to have a positive effect on knowledge and short-

term effects on behaviour (Kay et al, 2016), however ultimately oral hygiene is a practical skill and 

patients need to be able to visualise the technique to be able to carry it out (Annett, 1996). Patient 

participants who had received OHA reported that practical demonstrations were carried out by 

some DPs, with approximately twice as many participants who had visited a DH/DT being given 

practical demonstrations as compared to those who had received OHA from a dentist. With respect 

to interdental cleaning, while similar proportions of DPs in both groups used models to demonstrate 

cleaning between the teeth, more DH/DT than dentists delivered demonstrations on the participants 

own teeth suggesting that more DH/DTs than dentists believe that this is more useful than a 

demonstration on a model. The patient reported findings were in agreement with results from the 

DP questionnaire showing that DH/DTs were far more likely to use a model for demonstration and 

“tell-show-do” compared to dentists. 

Interestingly, in the present study a higher proportion of patient participants that had received OHA 

from a dentist as compared to a DH/DT reported being shown images of their teeth, or of the teeth 

of others, which may reflect the fact that IOC is being used increasingly in GDP (Mangano et al, 2017) 

but may not be as accessible to DH/DTs. Images can be used to enhance oral hygiene messaging and 

increasing personalisation of advice being delivered by DPs (Mackenzie et al, 2020), but there is 

limited evidence on their use as a behaviour change tool in improving patient oral hygiene, although 

studies are now suggesting some efficacy (Holloway et al, 2022). Additionally, there are several 

limitations which may restrict the use of IOC as a tool for OHA in general practices, such as their cost 

and training requirements (Suese, 2020). Furthermore, while the provision of images may improve 

patient understanding of what they are trying to achieve and increase patient knowledge, if 

delivered without the appropriate techniques to engage patients and support them in establishing a 

routine for OHA they may not be sufficient to bring about long-term behaviour change in the 

majority of people (Kay et al, 2016).  

In summary, patient participants who saw a DH/DT at their last visit received more OHA compared 

to those who saw a dentist which may be due to the fact that DH/DTs receive more teaching on OHA 

compared to dental students as demonstrated in the previous chapter. The differences in OHA 

received by DP may also be explained by other barriers DPs reported which are discussed below in 

Section 3.5.5. Interestingly, dentists reported giving OHA more often than patient participants 

reported receiving it from their dentist, which could be due to patient recall, or perception of the 

dentists as to what OHA entails. Interdental cleaning advice was given more often than 

toothbrushing advice, and technical instruction was provided more often than advice on maintaining 
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a routine, even though it is the daily routine and habit forming that has been shown to be most 

challenging for individuals trying to improve their OH (Lhakhang et al, 2016; Werner et al, 2016). 

Consistent with previous studies OHA was most often given in verbal form, however verbal advice 

has been shown to have little effect on long term behaviour (Clarkson et al, 2021; Ramsay et al, 

2018; Kay et al 2016). Patient preferences should be considered by DPs when giving advice and other 

methods which are more personalised to the patient, such as showing patients images of their teeth 

with IOC may be more effective at encouraging and supporting behaviour change.  

 

3.5.2 Tailoring of advice and behaviour change 

In the present study more dentists than DH/DTs said they gave advice in the same way to every 

patient, although the majority in both groups disagreed or strongly disagreed with this statement, 

indicating that there is a high level of awareness of the importance of tailoring OHA to patients, 

which is in line with previous findings (Humphreys et al, 2010). Tailoring of OHA is a key concept of 

person-centred care and is advocated by British and European periodontal societies and in national 

guidance on delivering prevention in practice (Department of Health, 2021; West et al, 2021; Lewis 

and Sanderson, 2011). Personalised behaviour change interventions have been found to be more 

successful in supporting patients with diet interventions, physical activity interventions and 

adherence to treatment in patients with cystic fibrosis (Pratiwi and Tjondronegoro, 2017; Celis-

Morales et al, 2015; Hoo et al 2013). To date, there is little research which evaluates personalised 

behaviour change interventions for improving oral health however it could be speculated that these 

would be more effective in supporting patients compared to standard “one-size fits all” OHA.  

In the present study, DH/DTs knew and used more behaviour change models than dentists. This 

finding reflects those of the previous chapter in which it was shown that DH/DT students knew more 

behaviour change theories and received more teaching on how to apply them compared to dental 

students. In the current study just over half of dentists felt that their UG training had prepared them 

for delivering OHA, which is in line with previous studies which found OHA teaching was ambiguous, 

the delivery of OHA was not emphasised on University dental clinics and that teaching at UG level 

does not often translate well into practice (Holden, 2011; Humphreys et al, 2010). DH/DTs in the 

present study were more positive towards their UG training, which aligns with the larger amount of 

OHA training they receive as students. The previous chapter found that student dentists were 

confident in their ability to deliver OHA, however they may not appreciate the limitations of general 

practice as they hadn’t experienced it yet. Overall, these findings suggest that universities should be 

doing more to prepare dentists in delivering OHA in general practice settings.   
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Previous studies have shown that advice delivered by DPs is not always in line with national 

guidance, such as DBOH (Kay et al, 2016). In the present study almost a quarter of DPs had never 

accessed or were unaware of the DBOH toolkit which was first published in 2007 with the aim to 

ensure a consistency of advice being provided by healthcare professionals and has been updated 

regularly to include the most recent evidence (Department of Health, 2021). The most recent version 

of DBOH now includes a chapter on Behaviour Change and links to evidence-based resources which 

all DPs can access and is targeted at them. There has not been any evaluation of how DPs implement 

DBOH, or other prevention guidance, but positive opinions of dentists regarding the guidance have 

been reported (Witton and Moles, 2013). Further research into the application of national guidance 

by DPs and the reasons why they do not always follow this or the most up to date evidence would be 

beneficial in understanding how guidance is disseminated and used by the profession. In the present 

study a large difference between dentists and DH/DTs and their engagement with CPD on OHA was 

observed. DH/DTs were far more likely to have undertaken OHA CPD at some point during their 

career compared to dentists, which as discussed previously, may reflect the fact that OHA is not a 

GDC recommended topic. Additionally, dentists may feel that other topics are more relevant to their 

individual practice, whereas DH/DTs have a more focussed role (General Dental Council, 2013). 

Furthermore, in the previous chapter half of the CPD courses on OHA were aimed at DH/DTs, so 

these courses may not have been accessible by dentists.   

The majority of DP respondents in the present study felt their method of giving OHA was effective, 

which may reflect their individual perception of their communication skills, rather than that their 

ability to bring about change in their patient’s oral hygiene related behaviours. DPs could assess 

whether their patient’s behaviour has changed by recording what oral hygiene routine their patient 

carries out and whether any changes (if required) have been made when they next see the patient, 

but this relies on the patient being honest about their oral hygiene routine and the DP monitoring 

oral hygiene. Monitoring oral hygiene clinically is usually through subjective assessment (Section 

1.5), with little utilisation of bleeding on probing charts or plaque indices (Moore et al, 2015), which 

allow for a more objective assessment of a patient’s ability to clean and their compliance with oral 

hygiene recommendations. In a previous study, dentists have highlighted that they felt it is 

sometimes difficult to assess whether a patient has changed their behaviour and know whether the 

advice they had given to their patient was effective or not (Humphreys et al, 2010). 

3.5.3 Best person to give OHA 

The responses to the study presented here indicate that there was no overall preference among the 

patient participants as a group for a particular DP to give advice. However, participants who had only 

visited an NHS dentist, overwhelmingly indicated a preference for receiving OHA from the dentist, by 
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contrast, three times as many participants who visited a private dentist identified a DH/DT as their 

preference. These findings suggest that the responses received in the present study reflect personal 

experience of dentistry. In private practices where a DH/DT is available for dentists to refer to, OHA 

may be exclusively provided by the DH/DT, which might lead these patients to indicate a preference 

for the DH/DT, while patients who have never seen a DH/DT may have selected dentist as they do 

not understand the scope and role of a DH/DT. There is evidence to suggest patients have 

preferences when it comes to the dentist, they receive care from (Furnham and Swami, 2009; AIHW 

Dental Statistics and Research Unit, 2002), and patient satisfaction with care has been shown to be 

dependent on the DP’s ability to communicate and build rapport (Kay et al, 2015). Patients who have 

a bad experience or a poor relationship with their dentist often have poorer oral health and are 

more likely to be anxious about attending appointments (Kay et al, 2016). This suggests that a key 

factor for the delivery of OHA from a patients’ perspective is how good the relationship is between 

them and their DP.  

When asked who they thought was the best person to give OHA, DPs in the current study most often 

chose the DH/DT, which confirms previous anecdotally reported attitudes amongst the profession 

about the role of the DH/DT (Morgan et al, 2013). A surprisingly low number of DPs thought that the 

whole team were better than a single professional role for OHA provision. This contradicts the 

Making Every Contact Count initiative which indicates that every dental team member should take 

opportunities to initiate positive conversations on healthy behaviours and deliver advice (Cheminade 

2017). Previous research has found that dentists often do not appreciate the scope of practice of 

DHs and DTs or the extended duties of dental nurses and oral health educators, and that this lack of 

knowledge, trust and negative attitude of dentists towards DH/DTs and other members of the dental 

team may impact negatively on the effective utilisation of the skill-mix within dental teams (Turner, 

2011; Ross et al, 2007).The relative effectiveness of OHA provided by different members of the 

dental team has not been evaluated in any study to date. However, in a study which captured 

patient satisfaction with OHA provided it was shown that when a DH/DT had been introduced into 

the dental practice, patients who attended the DH/DT felt they were given more effective advice 

than that provided previously by the dentist (Ward, 2006). All members of the dental team should 

be equipped with the knowledge and skills to build good rapport with patients, which will ultimately 

lead to better dental team-patient relationships and effectiveness of OHA being given and improve 

patient satisfaction 

In the present patient survey, most patients only had contact with a dentist. This is also true in 

everyday life, UK national figures indicating that the majority of patients attending dental practice 

also only see a dentist (Morgan et al, 2012). A survey in Wales found that just over half of practices 
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had a DH and less than 10% had a DT (Jones et al, 2007). It has also been shown that less than half of 

practice owners would employ a DH/DT (Jones et al, 2007; Hay and Batchelor, 1993), and more 

recently it was suggested that the current NHS dental business model does not encourage dental 

practices to employ them (Barnes et al, 2020). In agreement with these studies, in the present study, 

a significant finding was that dentists referred far fewer NHS patients to a DH/DT compared to 

private patients and a higher proportion of dentists reported that there was no DH/DT to refer NHS 

patients to, compared to private patients. The majority of DH/DTs in the current study had a 100% 

private patient base, and patients are required to pay a fee for their services, which is reflective of 

general practice across the UK, and may restrict access to a DH/DT for a significant number of 

people. Given that not every dental practice will have a DH/DT or oral health educator available and 

paying privately for a DH/DT may not be possible dentists must be able to deliver effective OHA and 

support patients in behaviour change, and contractual arrangements for NHS dentistry may need to 

change to allow adequate time and remuneration for this. In addition, there should be a whole team 

approach for the provision of OHA. 

 

3.5.4 Patient perspectives on preferred method of receiving OHA 

In the present study, patient participants reported that needing to have treatment or seeing pictures 

of their own diseased teeth and gums were most likely to cause them to improve their oral hygiene 

regime, closely followed by practical demonstrations of how to clean their teeth and education 

about disease risk. By contrast in a recent randomised controlled trial, patient preferences for 

receiving oral health risk information were determined prior to the intervention phase, and 

participants rated receiving a traffic light indicative of oral health risk (from red high to green low) as 

the least preferred form of receiving advice (Harris et al, 2020). Further, there is no evidence that 

requiring dental treatment leads to changes in behaviour, on the contrary evidence suggests that 

caries present in childhood is a predictor of caries in later life (Public Health England 2021). In the 

study by Harris et al (2020) patients also reported preferring being given usual verbal advice over 

receiving a photograph of their teeth on which their plaque was highlighted (Harris et al, 2014), 

however in the subsequent trial none of the OHA methods used resulted in changes to oral health 

related behaviours. Evidence in the literature suggests verbal advice alone is not likely to bring about 

behaviour change, but the use of intra oral scanners as an adjunct to OHA could be an effective tool 

for improving oral health (Holloway et al, 2022; Araújo et al, 2016; Kay et al 2016; Ramseier and 

Suvan, 2010; Willershausen et al, 1999).  
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The methods patients in the current study reported as least likely to change their behaviour were 

using an app or tracker to track their brushing habits or reading a leaflet. Leaflets have been found 

to be effective in increasing knowledge but are less personal and relevant to the individual (Kay et al, 

2015; Harris et al, 2020), the lack of patient preference for leaflets may, therefore, reflect their 

impersonal nature. Smartphones are now integral to daily lives and there are an abundance of 

healthcare apps available (van Velsen et al, 2013). There are a limited number of systematic reviews 

on the use of smartphone apps in dentistry, but apps have been found to be useful in increasing oral 

health knowledge, managing dental anxiety in children, and improving oral hygiene (Cunningham et 

al, 2021; Fijačko et al 2020; Toniazzo et al, 2019). The responses obtained in the present study 

indicating that they the least likely tool to achieve behaviour change may be a result of the overload 

of health and other apps available, or that study participants did not associate the use of an app with 

changing their behaviour in regard to daily oral hygiene habits. In addition, this study collected data 

during the COVID-19 pandemic, which brought a surge in the use of mobile apps such as contact 

tracing, symptom checking and educational apps (Sharma and Bashir, 2020). Increased use of apps 

has increased awareness and concerns about data privacy and “app overload” (Zangger et al, 2021; 

Sharma and Bashir, 2020; Roosan et al, 2019). In addition, apps can be a driver of digital inequalities 

and are often inaccessible to people with visual impairments (Kim, 2019). Overall, this suggests that 

Apps may not, at least at this time, be the best way to deliver OHA that improves oral hygiene in the 

majority of patients.  

Patient preferences are an integral component of evidence-based dentistry (EBD), along with 

consideration of the best available scientific evidence and the DP’s clinical expertise (Ismail and 

Bader, 2004). The findings of the present study and those of others highlight that patients have 

different preferences in the way they receive advice, and this should be considered when developing 

interventions and guidance for practice (Montori et al, 2013; Harris et al, 2020). Participants in the 

present study also gave varied reasons for not making recommended changes to their OH regime 

which indicates that patients also have different reasons failing to comply with OHA, however most 

common reasons given were “motivation” factors, which is in agreement with a recent systematic 

review on non-compliance with periodontal treatment advice (Amerio et al, 2020). More patient 

participants in the present study who saw a dentist cited motivation factors as compared to those 

who had visited a DH/DT, suggesting DH/DTs address motivation when delivering OHA more often. 

The literature demonstrates that there is no “one size fits all” method of delivering OHA and studies 

suggest that delivering standardised un-tailored advice isn’t preferred by patients (Asimakopoulou 

and Newton, 2019; Harris et al, 2020). On reflection, the questionnaire could have included a follow-

up question for those who indicated they had maintained the advice they had received asking for 
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the reason why they had maintained the changes to their self-care regime to gain an understanding 

of why people do follow advice they are given by their dental professional. In addition, the findings 

of the COM-B mapping could have been made more robust by involving a second rater.  

In the present study participants were also asked if they gained OHA through sources outside of the 

dental team at their dental practice and whether they had changed their behaviour based on this. 

Participants reported that the most common external source of OHA from was television adverts 

which are likely biased towards products depending on the company running the advert, with social 

media the next most common. TV advertising plays a large role in communication of health advice to 

people but can be biased if a company is advertising a specific product. However, in the UK any 

advertisement which makes an objective claim must be evidence-based, so this source is likely to 

contain relatively reliable information (Advertising Standards Authority, 2022). While only a quarter 

of participants who said they obtained OHA from the TV confirmed that they had changed their oral 

hygiene practices, a higher proportion indicated changing oral hygiene behaviour as a result of 

obtaining OHA from social media. This finding could indicate that social media is a more effective 

platform for bringing about changes in patient behaviour. Social media campaigns on reducing 

obesity and chronic pain have shown success previously but highlighted difficulties in participation 

rates (Waring et al, 2018; Williams et al, 2014; Merolli et al, 2013). By contrast, a study which 

evaluated an OHA social media campaign “National Smile Month” found that public engagement 

was mainly superficial and there was a lack of dental team engagement with the campaign, but the 

evaluation did not assess whether the campaign improved oral health outcomes (Potts and Radford, 

2019). Social media as a source of OHA, however, has its limitations, which include providing 

information in an understandable format (Barber et al, 2018), lack of access for some sections of the 

population and the increasing amount of health-related misinformation and disinformation 

circulating on social media platforms (Westgarth, 2019; Vosoughi et al, 2018). 

While not large in number a small group of patients in the present study had received advice from 

another DP (e.g. a friend/family member, not the DP they saw at their last appointment) and almost 

all of these reported that they had changed how they carried out OHA. Previous research has found 

that advice is more likely to be received better when it is coming from somebody that the individual 

is close to (Feng and Magen, 2016). This data suggests that people are more likely to change their 

behaviour when receiving advice from a trusted source who has the appropriate training/knowledge 

base such as friends or family in the dental profession. Research also shows that advice is more likely 

to be taken on board if it has been sought, rather than being unsolicited advice, which highlights that 

patients must be engaged and have a desire to improve their oral health before receiving advice 

(Van Swol et al, 2017; Feng and Magen 2016).  
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3.5.5 Barriers and limitations to the provision of OHA 

In the present study, the results from the DP questionnaire highlighted that DPs have limited time in 

which to deliver OHA and this was felt to be the most significant barrier to delivering OHA in GDP. 

This agrees with previous research that time is the biggest barrier in the delivery of OHA and is true 

of my own experience as a general dental practitioner in NHS practice (Witton and Moles, 2013; 

Dyer and Robinson, 2006). The findings from the present DP questionnaire study showed that 

dentists have less time than DH/DTs for NHS patients, but similar amounts and overall more time for 

private patients, the time per patient increasing with the proportion of patients seen that are 

private. The limited time DPs are able, or willing, to spend with each NHS patient is a common 

reason why DPs consider reducing their NHS commitment and doing more private dentistry, or leave 

NHS dentistry altogether (Scott and Massie, 2001). Additionally, the majority of dentists and DH/DTs 

disagree that they have adequate time available to deliver OHA, regardless of whether they are 

providing NHS or private dental care, although the proportion who feel this is higher amongst 

dentists compared to DH/DTs. This could be because the percentage of private base of DH/DTs was 

higher than dentists and DPs have less time for NHS patients compared to private patients.  

Time pressures are cited as an important cause of stress for the general dental practitioner, along 

with pay-related stress (Myer and Myers, 2004). Interestingly, in the present study pay was a 

significantly more common barrier reported by dentists compared to DH/DTs, which is likely due to 

the fact that the majority of dentists are self-employed, and activity is directly correlated with pay, 

whereas DH/DTs are more often employed (Kay and Brooks, no date; BDA, 2021). The current NHS 

banding system provides no incentive for dentists to spend time with patients on prevention as 

there are no specific claimable UDAs for delivering it over those gained for performing an 

examination, whereas most private DPs often charge patients based on the amount of time they 

spend with them (Lynch and Calnan, 2003). There is little evidence on the amount of time that is 

needed to give effective OHA, but in the present study the most common time available was 2-5 

minutes in which to deliver OHA. To my knowledge, this is the first study which aimed to quantify 

the amount of time DPs feel they have available within their current practice to give OHA. The 

findings suggest that OHA interventions should be designed to reflect the restrictions of the current 

system DPs work within, so should be designed to be delivered within 2-5 minutes. Additionally, it is 

important that an evaluation of interventions is conducted to determine if 2-5 minutes is enough 

time to implement a behaviour change intervention in GDP.   
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The second most common barrier chosen by both DP groups after time was patient compliance, 

which indicates that DPs may not know the best way to deliver OHA that is successful in supporting 

patient behaviour change and is interesting considering that the majority of DPs felt their method of 

delivering OHA was effective. This could be due to the fact, as previously discussed, that DPs are 

unaware of how effective their advice actually is, and that they are reporting on their self-perceived 

ability to communicate, rather than initiating and supporting behaviour change in their patients. In a 

previous study exploring dentist perceived barriers to delivering OHA, patients were seen as either 

being “good” or “bad” depending on whether they were compliant with advice given, and the 

dentists in this study felt that patient motivation to change is unlikely to be driven by the DP giving 

OHA (Humpreys et al, 2010). As indicated previously, personalisation of advice and utilisation of 

BCTs have been successful in other areas of healthcare and may be key to encouraging and 

supporting behaviour change in oral hygiene, but the present study shows that almost half of 

dentists, and more than a quarter of DH/DT do not utilise BCT and methods when giving OHA. 

Furthermore, for DPs to employ BCT and methods, they need adequate time to deliver them, 

therefore these barriers are interlinked, and consideration must be given towards increasing the 

time DPs have with patients to deliver OHA and providing appropriate incentives to reward them for 

doing so. 

3.5.6 Study Design 

In the present study, in the patient participant questionnaire, while the age range was slightly 

skewed towards younger people there was still a good spread of ages, but significantly more women 

answered the study than men. The fact that more than 60% of the participants were aged 44 or less 

may be a result of the need to conduct the study online due to the ongoing COVID-19 pandemic 

which may have reduced the likelihood of attracting older participants, no responses in the 75+ 

category were received. This sample of participants are unlikely to be patients who have been 

diagnosed with periodontal disease, as the average age for diagnosis is 38 (Kassebaum et al, 2014). 

The fact that there were 4 times as many female as male respondents is not that surprising. In the 

2018 survey of adults attending general practice, they reported that a greater proportion of women 

(59.3%) participated compared to men (39.7%), which is also different to the gender distribution in 

the general population which is 51% female and 49% male (Public Health England, 2020; UK 

Government, 2018). Previous studies have shown that women are more likely than men to take part 

in research (Moore and Tarnai, 2002; Curtin et al, 2000) and to respond to online surveys (Smith, 

2008). Gender bias was considered when analysing study data. 

Most patient participants in the present study had been given advice to attend appointments on a 6-

month recall recommendation from their dentist/DH/DT with around a third recommended to 
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attend every 12 months. This indicates that the majority of participants were considered to be (by 

their DP) moderate or low risk of developing dental disease. However, there is evidence to suggest 

DPs do not always recall patients according to risk, and some patients prefer a shorter recall despite 

this being unnecessary, so this information cannot be reliably used to make assumptions about the 

risk status of participants in this survey (Fee et al 2020; van den Berg and Palmer, 2012). As patients 

should receive OHA at every visit they attend (Department of Health, 2021; NICE, 2004), and only 

those that had attended the dentist within the previous 3 years were included in the study, the data 

is suitable to answer the study objectives. The majority of participants had attended the dental 

practice within the last year, which may have positively influenced ability to remember advice 

received. However, a person’s ability to recall information is also dependent on their prior 

expectations, so patients attending for a check-up who expect to receive OHA may have 

remembered the advice received more accurately or extensively than those attending for other 

kinds of appointments (Oswald and Grosjean, 2004; Stangor and McMillian 1992).  

Only one Oral Health Education nurse was seen by the patients in the present study, so this data was 

not included in the analysis. Dental nurses can work under “direct access” and provide preventative 

advice and treatment to patients without them having to see a dentist first, providing this is within 

their scope of practice and they are trained to do so (General Dental Council, 2022). Dental nurses 

can complete additional training in oral health education but there are no published figures on how 

many dental nurses are trained to do so or how many are providing “direct access” prevention as 

there is no incentive to do so under the UDA system. Despite this, there are dental public health 

initiatives which encourage flexible commissioning for nurses to provide prevention, but there are 

no published evaluations on these schemes (General Dental Council, 2022).  

In the DP questionnaire, there were a good balance of dentists and DH/DT with 154 dentists and 167 

DH/DTs who responded. There were no significant differences between year of graduation between 

the dentist and DH/DT groups, giving a representative sample of DPs who practice in the UK. Data on 

individual DP patient demographics (NHS/private) was collected and included in the analysis of the 

results. In the 2018 survey of patients who attended GDP, about a quarter of dental practices were 

fully NHS, around 65% were mixed NHS and private, and approximately 10% were wholly private 

(Public Health England, 2020), which is almost identical to the NHS/private demographics of the 

dentists who responded to the present survey. There is little data on the general DH/DT population 

in regard to NHS/private demographics, it is not possible to compare the patient bases of DH/DTs in 

this study to that of previous studies and this study may be the first of its kind to collect this kind of 

data.  
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However, the findings of these studies are from self-reported questionnaires, therefore the results 

may not reflect actual differences. The platform used to host the questionnaires in these two studies 

was Online Platforms, which allows questions to open up or be skipped depending on previous 

answers. The details of which questions were skipped or opened up are included in the appendices 

for each study, however the skip function was not available for some questions. For example, in the 

patient questionnaire (Section 3.3.2.2) it was not possible to skip 12.e or 12.f when 12.d was 

answered “No” or “Unsure/can’t remember” so an additional option “N/A” was added to these 

questions. However, for both these questions some individuals who had not received OHA provided 

responses, although the number was relatively small and did not overly affect study data. Responses 

to both surveys were gained by online convenience sampling, a decision which was due to the 

impact of the COVID-19 pandemic on the ability to gain responses using other sampling methods. 

Participants were recruited via a wide range of platforms where the study was advertised, including 

dentist and DH/DT social media networks for the DP study, and community social media pages and 

HealthWatch for the patient survey. The platforms used to advertise the two surveys were 

appropriate for the participants that we wished to recruit for these surveys, however were likely to 

recruit a sample of the population who are engaged in health matters and may be more aware of 

their own health. The surveys required computer literacy to complete and were completed mainly 

by women, and whilst there was a good response rate to the surveys with a sample large enough 

that the findings are robust, these factors may have an impact on the external validity of the results.  

3.6 Conclusion 

In conclusion this study demonstrated that there are differences in the mode of delivery and what 

OHA is given depending on the DP seen and the setting of the dental practice. DH/DTs are more 

likely to use practical methods compared to dentists, and dentists are more likely to use intra-oral 

cameras compared to DH/DTs, but OHA is most often given verbally only by both groups. The 

knowledge and use of behaviour change methods is limited in both groups, but DH/DTs know of 

more BCT and use BCT when giving OHA more often than dentists. OHA mainly addresses the 

practical aspect of oral hygiene or “physical capability”, whilst reasons for non-complying with OHA 

given by patients were mainly “motivation” factors. There is no one DP role that patients preferred 

to receive advice from, but they appeared to have their own preferences as to who OHA comes from 

and how they receive this advice, strengthening the argument that OHA needs to be personalised to 

the individual. DPs felt the DH/DT is the best role to deliver OHA, which could be due to their 

understanding and attitudes towards the scope of practice of these roles, however without asking 

the reason for this selection, it is not possible to draw any conclusions, this may be an area in which 

to conduct further qualitative research in the future. Not all dentists could refer to a DH/DT, thus it is 
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important that all DPs are equipped with the skills and be prepared to deliver OHA in a way which is 

acceptable to the patient they are providing care for, regardless of role within the dental team, as 

consistent messaging and use of BCTs may be the most effective way to encourage and support 

patients to adopt healthier behaviours.  
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Chapter 4: Does the provision of a personalised oral health report 

including pictures aid patients in improving their gum health? 

4.1  Introduction 

The previous chapters have shown that the training dental professionals (DPs) receive in oral 

hygiene advice (OHA) techniques is mixed and that in general practice, behaviour change techniques 

(BCTs) are rarely used perhaps because of a lack of understanding of how to deliver these 

effectively. Intra-oral images of a patient’s oral health can be used as a tool during the delivery of 

OHA. Delivering OHA using an intra-oral camera (IOC) is a tailored patient-specific behaviour change 

intervention and in the previous chapter it was shown that this may be a preferred way of receiving 

advice by patients.  

Imaging technology was initially designed to capture the oral tissues for the purposes of computer 

aided design and computer aided manufacture (CAD/CAM) of dental prostheses and orthodontic 

appliances (Mangano et al, 2017). IOC have now been developed which are specifically designed to 

capture the oral health and hygiene status of the patient, such images can be used as visual aids 

when giving detailed instruction to the patient about how they might improve their oral health 

(Harris et al, 2020).  

The Soprocare Acteon® (PERIO mode and DAYLIGHT mode) intraoral diagnostic camera allows 

visualisation of areas of tissue inflammation through the combination of blue light absorption by soft 

tissue and selective chromatic amplification. The camera can be used live because it does not emit 

ultraviolet or ionising radiation, and the PERIO mode can highlight the presence of dental plaque 

without the need to disclose teeth with a dye solution as used in traditional plaque assessments. The 

purpose of this pilot study was to gather information prior to a larger study in order to determine if 

the oral health of patients is improved more when OHA (OHA) is given alongside a personalised oral 

health report generated using an IOC (the Soprocare Acteon® intraoral diagnostic camera), 

compared to when standard verbal OHA alone is given. An additional aim of this study was to 

determine if the Soprocare Acteon® intraoral diagnostic camera is accurate enough to be used to 

measure plaque levels when compared to traditional methods using disclosing dye solution.  
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4.2 Objectives  

4.2.1 Primary Objective 

To determine whether there were differences in participant oral hygiene scores (as measured by 

plaque and gingival indices) between the group randomised to OHA together with a detailed 

personalised oral health report as compared to the group randomised to standard verbal OHA 

instructions alone, after 4-weeks.  

4.2.2 Secondary Objectives 

To determine through the use of questionnaires: 

- Participant oral hygiene habits and attitudes to oral health at baseline and changes to 

attitudes measured at 4 weeks and whether by 4-weeks there was a difference in 

habits/attitudes between those randomised to test and control groups. 

- Participant perceptions of effectiveness of a having a personalised oral health report as 

part of their dental care (Test group only) 

- Participants’ understanding of gingival health vs gingival disease at the start of the study. 

To determine by plaque index comparisons: 

- The accuracy of the intra-oral camera to detect and highlight plaque to enable plaque 

scoring from the image as compared to the clinician scoring directly from the patient 

using traditional techniques using plaque disclosure with vegetable dye 

 

4.3 Methods 

4.3.1 Study Overview 

The study was a parallel, randomised (1:1 ratio) two treatment, examiner-blind, single-centre study 

(one study team) across two sites, the University of Bristol Dental School and Hospital including the 

South Bristol Community Hospital outreach centre, and the GDP Redland Park Dental Surgery. The 

study was conducted by the Clinical Trials Unit team members who are part of Bristol Dental School 

at University of Bristol Dental School and Hospital. This study was Sponsored by the University of 

Bristol, funded by Acteon UK, given a favourable ethics opinion by the South East Scotland Research 

Ethics Committee, and registered on the ISRCTN database of randomised clinical trials 

(ISRCTN15099997). The study was conducted in line with Good Clinical Practice (GCP).  

All participants completed 2-part questionnaires (Section 4.3.7.1) to assess their oral health practices 

and attitudes at baseline and at 4 weeks. At visit 1 only, participants were shown standard pictures 
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of teeth and gingival tissues with varying levels of inflammation/disease to determine their 

understanding of oral health/disease (Section 4.3.7.2).  

The Soprocare Acteon® intraoral diagnostic camera was used at baseline and at 4 weeks and a 

personalised oral health report was prepared using images taken during the assessment. Participants 

were randomised to receive 2 different oral health instruction regimes. At baseline, participants in 

the test group were given enhanced OHA using the personalised oral health report (Section 4.3.7.3), 

whilst the control group received standard verbal OHA only. Oral health was measured clinically 

before and approximately 4 weeks after receiving OHA. 

4.3.2 Recruitment, enrolment, and randomisation of study participants 

The study was advertised via email through the CTU database of participants who had previously 

expressed an interest in taking part in clinical research. Volunteers who contacted the study site for 

more information were provided a participant information sheet via email. In a follow up phone call 

any questions potential participants had about the study were answered, and an appointment for 

the screening and baseline study visits made for those who indicated they were happy to take part. 

Full written informed consent was obtained from each participant prior to enrolment in the study, 

and then enrolled participants were screened against the study inclusion/exclusion criteria.  

The study statistician provided a predetermined computed-generated randomisation schedule 

(created using SAS version 9.4). A unique number identified each participant screened for study 

participation and each participant was assigned a number in ascending numerical order as informed 

consent was given. Participants were randomised according to the predetermined randomisation 

schedule.   

Participants were informed that they would be taking part in a study assessing their oral hygiene. 

The participant information sheet is displayed below. 
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4.3.2.1 Inclusion criteria  

Inclusion criteria required participants to be healthy adult volunteers of either gender. Participants 

had to understand and confirm that they were willing to comply with all study procedures and 

complete a declaration of informed consent. Participants were required to have a minimum of 18 

scorable teeth (natural teeth with no extra coronal restorations), with at least 4 teeth in the upper 

anterior sextant, without removable dental prostheses or fixed or removable orthodontic appliances 

and have an average plaque score of ≥ 20% (O’Leary et al, 1972) and a modified gingival index (MGI) 

(Lobene et al, 1986) of ≥2. 

4.3.2.2 Exclusion criteria 

Participants were excluded if they had a medical condition or regularly used any medication which 

might affect the outcome of the study, as determined by the study dentist, principally a course of 

anti-inflammatory, antimicrobial or statin drugs. Participants with secondary modifying factors in 

relation to periodontal disease (e.g. immunocompromised individuals and smokers, including e-

cigarettes) were also excluded and employees of the research team at either study sites were not 

eligible to take part.  

Eligible participants were randomised by unblinded study staff to one of 2 treatment groups 

according to a pre-determined computer-generated randomisation schedule (using SAS version 9.4): 

- Control group – standard verbal oral health advice  

- Test group – personalised oral health report and verbal oral health advice 

4.3.3 Intervention Phase 

At Visit 1, following provision of informed consent, eligible participants were provided with part A of 

a 2-part previously validated questionnaire used in prior research studies conducted by the clinical 

trials unit (CTU) to complete (Section 4.3.7.1). Part A asked questions regarding their oral hygiene 

routine at home, what kind of toothbrush they used and whether they had any concerns about their 

oral health. Participants were then shown standard pictures of teeth and gingival tissues with 

varying levels of inflammation/disease and asked to indicate whether they thought the pictures 

demonstrated oral health or oral disease, and which picture they thought best represented their 

current oral health (Section 4.3.7.2).  

Participants then underwent an oral hard and soft tissue examination and a clinical assessment of 

their gum health using the marginal bleeding index (MGI) (as described in 4.3.5.1). Following this, 

participants had intra-oral pictures taken and then a study dentist carried out bleeding index (BI) 

assessment and plaque scoring using disclosing solution (as described in 4.3.5.2 and 4.3.5.3). Plaque 
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scoring following disclosure was carried out after the IOC so as not to interfere with the plaque 

imaging by the IOC.  

Participants then received OHA. The same dentist gave OHA to all participants in both groups in the 

same way except for the intervention which given to the test participants. All participants were 

given a brushing demonstration depending on their current toothbrush type (manual or electric) and 

were not asked to change their toothbrush during the trial. All participants were shown how to use 

interdental cleaning aids through a demonstration on a model. Test group participants were 

provided with additional information on the status of their teeth and gums and specific areas to 

focus on using the personalised oral health report (section 4.3.7.3) and were encouraged to refer to 

the personalised oral health report when brushing their teeth during the study. Participants were 

then asked to complete Part B of the 2-part questionnaire that asked about their attitudes to oral 

hygiene. 

At visit 2, participants underwent the same measurements and questionnaires as visit 1 in the same 

order, but they were not asked to rate the standard images of teeth and gums for health/disease. 

The dentist carrying out the assessments was blinded to what kind of OHA participants had received. 

Participants in the control group received enhanced OHA using the personalised oral health report at 

the end of Visit 2. Participants in the test group were asked to complete a short questionnaire about 

the effectiveness of a having a personalised oral health report as part of their dental care. 

4.3.4 Measurement techniques 

The measuring techniques are described below. The charts used for recording scores can be found in 

Section 1.5. The dentist who carried out the clinical examinations on participants was blinded to the 

participant allocations and was very experienced on the use of the following indices. As this was a 

pilot study with few participants, no re-scoring was carried out. 

4.3.4.1 Modified gingival index (MGI) 

The Modified Gingival Index (MGI) (Lobene et al, 1986) is a non-invasive visual assessment of the 

health of the gingival tissues. A score between 0-4 (table 4.1) was given for 2 sites of each tooth (3-

3). This measurement was used to assess participant eligibility for the study and as an assessment of 

oral health at baseline and 4-weeks. To calculate the MGI score, tooth site scores are added 

together, and this number divided by the number of tooth sites being assessed. 
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Table 0.1 – Modified Gingival Index (Lobene et al, 1986) 

Score Criteria 

0 Absence of inflammation 

1 Mild inflammation or with slight changes in colour and texture but not in all 
portions of gingival marginal or papillary 

2 Mild inflammation, such as the preceding criteria, in all portions of gingival 
marginal or papillary; 

3 Moderate, bright surface inflammation, erythema, oedema and/or hypertrophy 
of gingival marginal or papillary 

4 Severe inflammation: erythema, oedema and/or marginal gingival hypertrophy 
of the unit or spontaneous bleeding, papillary, congestion or ulceration.  

 

4.3.4.2 Bleeding Index (BI) 

Bleeding on probing scores were measured and calculated as described by Van der Weijden et al 

(1994). A World Health Organisation (WHO) BPE probe which has a ‘ball end’ 0.5mm in diameter was 

inserted into the gingival crevice to a depth no deeper than 2mm and “walked around” each tooth. 

The presence or absence of bleeding was recorded 30 seconds after probing at four sites of each 

tooth. To calculate the bleeding score, the total number of tooth sites with bleeding present was 

divided by the total number of tooth sites being assessed, (number of teeth x4) then this was 

multiplied by 100. 

4.3.4.3 Plaque Index  

Plaque scores were recorded following the method established by O’Leary et al (1972) using an 

appropriate disclosing solution. Disclosing solution was applied with a cotton wool pledget and the 

patient was asked to spit any excess dye into a cup. The presence or absence of plaque on 6 anterior 

teeth (3 – 3) at 4 sites on each tooth was recorded. To calculate the plaque score, the total number 

of sites with plaque present was divided by the total number of tooth sites present (number of teeth 

x4) and multiplied by 100. 

4.3.5 Statistical analysis 

Statistical analysis was carried out by the study statistician and is described in full below. 

4.3.5.1 Sample Size 

This was a pilot study therefore the sample size was for the purposes of estimation rather than 

hypothesis testing. A sample size of at least 20 participants in total (10 per group) ensured that the 

95% CI for the mean difference in the change from baseline (at week 4) in plaque scores fell to 

within approximately 0.16 units of any observed difference. Thus, if the observed difference were 

0.69, the true (population), the difference would lie somewhere between 0.607 and 0.772 with 95% 

confidence (a measure of uncertainty).  
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4.3.5.2 Analysis 

The intent to treat (ITT) population was defined as all participants randomised to the study 

intervention.  

Descriptive statistics (number of participants, mean, standard deviation, median, minimum and 

maximum for continuous variables, and frequency and percentage for categorical variables) are 

provided for demographic and baseline data. 

A mixed effects model with random effects for participants and fixed effect for treatment was used 

to analyse differences in participant oral hygiene outcomes. The 95% CI along with the mean 

difference (of change from baseline) in mean oral hygiene scores at 4 weeks for each group is 

reported.   

The primary outcome is summarised (using summary statistics) by intervention group. Where 

appropriate, and data permitting, covariates (e.g. age and gender) are included in the model. For 

each secondary outcome, similar analyses have been performed as the primary outcome using a 

generalized linear model with an appropriate link function depending on the nature of the outcome. 

Appropriate 95% confidence intervals and p-values are shown generated.    
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4.3.6 Participant Questionnaires 

4.3.6.1 Patient Oral Health Questionnaires (Visit 1 and Visit 2) 
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4.3.6.2 Pictures of teeth and gums 
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4.3.6.3 Example of a Patient Oral Health Report  
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4.4  Results 

4.4.1 Study overview  

Data collection took place between 16th September 2020 and 4th November 2020. A total of 22 

participants were enrolled in this pilot randomised trial, 11 participants were randomised to the Test 

group and 11 participants were randomised to the control group. The flow of participants in the trial 

is shown in the CONSORT Diagram, Figure 4.1. 

 

Figure 0.1 – Patient flow through the study diagram 
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4.4.2 Demographics and baseline oral health behaviours/awareness of participants 

Participant demographics are shown in table 4.2.  

Table 0.2 – Participant demographics  

 

 

 

 

 

 

There were no significant differences in the median age (range) or in the numbers of females and 

males in the test group vs the control group, and all patients were White.  

Similarly, at baseline there were no major differences in brushing habits between the groups. The 

majority of participants reported brushing twice daily, it was slightly more common to brush before 

breakfast than after breakfast (6/11 and 8/11, control and test group, respectively), and the majority 

of participants (10/11 control; 9/11 test) used additional tooth-cleaning aids, most commonly 

interdental brushes. The proportion of participants who used a power vs a manual brush was also 

the same in both groups (8/11). 

Reviewing the 3 images depicting oral health, overall, participants had a poor understanding of what 

gingivitis looks like with 10/22 indicating the image showed health, 6/22 indicating it showed disease 

and 5/22 reporting that they didn’t know. The image of periodontitis was recognised as disease by 

18/22 of participants, but 4/22 could not decide between health or disease. When asked about 

which image best matched their oral health 12/22 (55%) felt that image 1 (disease – gingivitis), and 

10/22 (45%) felt that image 2 (health) represented their current oral health status. No participants 

felt that image 3 (disease – periodontitis) represented their oral health status. 

In addition, in both groups the majority of participants were either ‘fairly motivated’ or ‘very 

motivated’ to maintain good oral health at the baseline visit (figure 4.2).  

 Control 
(N=11) 

Test 
(N=11) 

Total 
N=22) 

Age      

        n (%) 11 (100%) 11 (100%) 22 (100%) 

        Median (Min-Max) 46 (20-73) 40 (18-60) 45.50 (18-73) 

Gender (n, %)    

       Male 3 (27%) 5 (45%) 8 (36%) 

       Female 8 (73%) 6 (55%) 14 (64%) 

Ethnicity (n, %)    

       Caucasian 11 (100%) 11 (100%) 22 (100%) 
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Figure 0.2 – Percentages of participants motivated to maintain oral health at baseline 

 

4.3.2 Clinical Outcomes 

Plaque scores obtained from the participant IOC images (IS) and clinical plaque scoring (CS) for both 

groups at both study visits are shown in table 4.3. Plaque scores improved at Visit 2 in both groups 

for both modes of measurement. By both modes of measurement, the lowest plaque scores were 

the test group at visit 2. 

Table 0.3 – Plaque Clinical Score (CS) and Image Scores (IS) at baseline (Visit 1) and week 4 (Visit 2)  

 
 

 Control 
(N=11) 

Test 
(N=11) 

  Baseline  Visit 2  Baseline Visit 2  

Image 
score 
(IS) 
   

N 11 (100%) 11 (100%) 11 (100%) 11 (100%) 

Mean(SD) 0.78 (0.18) 0.61 (0.16) 0.76 (0.19) 0.52 (0.22) 

Median 0.81 0.63 0.75 0.48 

Min-Max 0.48, 1.00 0.27, 0.83 0.46, 1.00 0.21, 0.92 

Clinical 
Scores 
(CS) 

N 11 (100%) 11 (100%) 11 (100%) 11 (100%) 

Mean (SD) 0.63 (0.23) 0.50 (0.19) 0.61 (0.18) 0.37 (0.18) 

Median 0.65 0.52 0.63 0.35 

Min-Max 0.27, 1.00 0.15, 0.77 0.31, 0.94 0.10, 0.75 

 

The absolute and % changes from baseline in plaque scores are shown in table 4.4. By both 

measures (CS and IS), the absolute and % change from baseline were highest in the Test group, 

compared to the Control group after 4 weeks, a difference that was significant for scores measured 

clinically.   

45%
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Very motivated

Fairly motivated
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Not motivated

Not sure
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Table 0.4 – Change from baseline to week 4 in Plaque Clinical and Image Scores 

Parameter  Control 
group 

Test 
group 

Difference* 95% CI p-value 

  LS Mean LS Mean    

Image Score Change -0.17 -0.25 -0.08 -0.19,0.04 0.1639 

%Change -20.7 -33.8 -13.04 -28.8,2.8 0.1003 

Clinical Score Change -0.13 -0.24 -0.12 -0.21,-0.02 0.0155# 

%Change -20.6 -39.4 -18.8 -35.9,-1.8 0.0321# 
*Test vs Control 
#Statistically significant at the 2 sided 5% level; LS Mean: Least Squares Means based on a Model based 
analysis adjusting for baseline  
 

Gingival scores (BI and MGI) at both visits measured clinically are shown in table 4.5. Bleeding and 

MGI scores decreased in both groups at Visit 2 with lowest scores for each seen in the test group BI 

and MGI scores.  

Table 0.5 – Bleeding Index (BI) and Modified Gingival Index (MGI) scores at baseline (Visit 1) and 
week 4 (Visit 2)  

 
 

 Control 
(N=11) 

Test 
(N=11) 

  Baseline  Visit 2  Baseline Visit 2  

Bleeding 
Index 
(BI) 
   

N 11 (100%) 11 (100%) 11 (100%) 11 (100%) 

Mean(SD) 1.17 (0.57) 0.78 (0.68) 0.96 (0.45) 0.36 (0.33) 

Median 1.33 0.38 1.08 0.21 

Min-Max 0.13, 2.00 0.08, 2.00 0.29, 1.58 0, 1.04 

Modified 
Gingival 
Index 
(MGI) 

N 11 (50%) 11 (50%) 11 (50%) 11 (50%) 

Mean (SD) 3.25 (0.82) 2.61 (1.42) 3.14 (0.66) 1.91 (0.78) 

Median 3.17 2.00 3.08 1.83 

Min-Max 2,00, 4.83 0.67, 4.83 1.83, 4.17 0.50, 3.17 
 

The absolute and % changes from baseline in BI and MGI scores measured clinically are shown in 

table 4.6. For both measures (BI and MGI), the absolute and % change from baseline were greatest 

in the Test group, compared to the Control group after 4 weeks. The decrease in absolute MGI score 

significantly greater in the test vs the control group, with differences in %Change MGI and absolute 

and %change BI approaching significance.   
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Table 0.6 – Absolute and %Change in BI & MGI scores 

Parameter  Control 
group 

Test 
group 

Difference* 95% CI p-value 

  LS Mean LS Mean    

BI Change Change -0.37 -0.62 0.25 -0.04,0.54 0.0921 

%Change -43.70 -62.84 19.14 -1.65, 39.92 0.0690 

MGI Change Change -0.67 -1.21 0.54 -0.21,-0.02 0.0328# 

%Change -26.43 -38.92 12.49 -2.89, 27.88 0.1055 
*Test vs Control 
#Statistically significant at the 2 sided 5% level; LS Mean: Least Squares Means based on a Model based 
analysis adjusting for baseline  
 

4.4.3 Secondary Endpoint analysis 

4.4.3.1. Participant oral health habits after 4 weeks 

After the intervention brushing frequency improved in both groups, with all but one participant in 

each group brushing at least twice a day and 3/11 in the test group increasing their brushing to more 

than twice a day but there were no significant differences between the groups (table 4.7).  

Table 0.7 – Brushing frequency at baseline and visit 2 

 
Control Test 

 Baseline Visit 2 Baseline Visit 2 

Once a day 2 (18%) 1 (9%) 3 (27%) 1 (9%) 

Twice a day 8 (73%) 9 (82%) 7 (64%) 9 (82%) 

More than twice a day 1 (9%) 1 (9%) 1 (9%) 4 (36%) 

 

At visit 2 there was also an increase in the frequency of use of additional cleaning aids in both 

groups, more test participants using them daily compared to control participants, although this 

difference was not significant. Interestingly 2 participants in the test group reported using additional 

cleaning aids less frequently than they had at baseline (figure 4.3).  
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Figure 0.3 – Frequency of use of additional cleaning aids in Test and Control groups at baseline and 
Visit 2  

Participants were also asked at visit 2 to indicate if their motivation had changed since starting the 

study, and the majority (91% of control and 82% of test participants) said they were more motivated 

to maintain their oral health since starting the study (figure 4.4). Participants who responded yes to 

this question were asked to comment on how their motivation had changed. 

Figure 0.4 – Participants in both groups whose motivation has changed since 
starting the study and how their motivation had changed 
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While at baseline most participants had rated their oral health as ‘good’ and reported that their 

gums did not bleed when they brushed their teeth, by visit 2 more test participants reported their 

gums bled when brushing compared to baseline (figure 4.5).  

 

 

Figure 0.5 – Number of participants at each visit in each group who were reported bleeding gums 
when brushing 

4.4.3.2. Attitudes to Oral Health 

Participant attitudes to oral health are shown in Figure 4.6. 

 

 

Figure 0.6 – Mean scores of participant responses to questions at baseline and after 4 weeks 

0=strongly disagree, 10= strongly agree and the questions are: Q1 Do you think bleeding gums and 
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that I will develop gum disease in the future is high; Q3 Following my oral health plan will be 
difficult to do; Q4 My gum disease concerns me. 

There were no significant differences in attitudes between the groups at baseline. When considering 

the change in response to these questions from baseline the only question in the participant 

attitudes part of the questionnaire which showed a statistical difference between the groups was in 

regard to following their oral health plan. By visit 2, test participants reported it would be less 

difficult to follow their oral health plan and control participants more difficult p<0.05, as shown in 

table 4.8. 

Table 0.8 – Statistical Analysis of Oral Health Attitudes – question: Following my oral health plan 
will be difficult to do (baseline and 2) 

 Control 
(N=11) 

Test 
(N=11) 

95% CI 
(p-value) 

 Baseline  Visit 2  Baseline Visit 2   

N 11 (100%) 11 (100%) 11 (100%) 11 (100%) 
-2.26, 0.02 

(0.0458) 
Mean*(SD) 2.30 (2.21) 3.18 (2.27) 2.36 (1.29) 1.91 (1.38) 

Min-Max 1.00, 8.00 1.00, 8.00 1.00, 5.00 1.00, 5.00 
*Scale: 0 = strongly disagree, 10 = strongly agree 

 

4.4.3.3. Participant perceptions of effectiveness of a having a personalised oral health report as part of 

their dental care 

Participants in the Test group were asked about the usefulness of a personalised oral health report 

at 4 weeks (Visit 2). All Test participants (100%) responded that the report was “fairly useful” or 

“very useful” (figure 4.7). None reported that the report was not helpful.  

 

Figure 0.7 – Percentage of Test participants who found the personalised oral health report useful  
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Control group participants received their report following completion of the study.  

 

4.4.3.4 Comparison of image and clinical plaque scores 

The plaque scores from all participants at both visits obtained from the intra-oral camera images 

plotted against the scores obtained by the clinician using traditional techniques using dye is shown in 

figure 4.8. There was an overall agreement between the 2 measurements with a monotonic 

relationship evident (Spearman relationship = 0.89). This indicates that there was strong correlation 

and agreement between the image and clinical scores that was statistically significant. 

 

Figure 0.8 – Comparison of plaque as scored clinically and from the camera image 
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4.5  Discussion 

This study was a pilot study, which aimed to examine whether the provision of a personalised oral 

health report using pictures can bring about an improvement in oral health, shown by a reduction of 

gingival inflammation, bleeding and plaque, and the improvement of oral hygiene behaviours. Both 

groups had improved oral health after 4 weeks but significantly greater improvements in plaque 

score were seen in the group who received a personalised oral health report, while differences in 

gingival and bleeding scores between groups after 4 weeks approached significance. In addition, by 

visit 2 there was a significant difference between the groups with respect to how difficult they 

thought it would be to follow their oral health plan, test participants reporting it would be less 

difficult and control participants more difficult to follow. The study also demonstrated that plaque 

scores obtained by reviewing camera images significantly correlated with plaque scores recorded 

using standard clinical indices by the clinician at chairside, suggesting that the images are accurate 

for clinical assessment and can be used to provide patients with images and a report of their oral 

hygiene status and plaque accumulation. 

The results of this study are in line with previous studies. Greater improvements in gingival health 

following supportive periodontal therapy (SPT) were seen in participants in which an intra-oral 

camera (IOC) was used during the SPT as compared to those who received SPT without IOC images 

for reference (Araújo et al, 2016). Similarly, a study in 1999 showed that oral-hygiene instruction 

with an intra-oral camera yielded greater improvements in gingival health than the use of oral-

hygiene instruction alone (Willershausen et al, 1999). Participants in both studies also reported that 

the use of images was beneficial (Araújo et al, 2016; Willershausen et al, 1999), findings which are 

also in line with those presented here. OHA alone does not bring about behaviour change, so 

interventions that bring about sustained behaviour change in patients, such as an image from an IOC 

or IOC , which improve patients’ adherence to oral hygiene control are valuable tools. Techniques 

such as goal setting, planning and self-monitoring have been shown to bring about oral hygiene 

related behaviour changes (Newton and Asimakopoulou, 2015; Renz et al, 2007), and IOC images 

can be used for goal-setting and feedback. While in the present study the images were used to 

educate without applying specific additional BCT, in the study by Araújo et al (2006) reinforcement, 

goal-setting and feedback were used during SPT in both groups but delivered with the aid of the IOC 

image in the test group. This indicates that the use of an image can enhance the standard of OHA in 

GDP and OHA delivered with behavioural modification techniques. Taken together these studies and 

the present study indicate that the use of accurate images from an IOC together with OHA/SPT help 

patients to improve their oral hygiene.  
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In addition to improvements in oral health in the current study, there was also an improvement in 

the use of oral hygiene cleaning aids amongst both groups with slightly greater improvements in the 

Test group. It was expected that there would be improvements in both groups’ oral hygiene scores 

and oral hygiene practices, as both groups received OHA. Participants in this study reported similar 

brushing habits at baseline as those reported in previous studies and national surveys (Fuller et al, 

2011; Chadwick et al, 2011), which report that 75% of dentate adults claim to clean their teeth twice 

a day and 23% of adults clean their teeth once a day. Test group participants brushed slightly less 

than the national average at baseline, but both groups brushed more frequently than the average 

after receiving OHA which given the improvements in oral health seen in both groups highlights the 

importance of OHA in improving brushing habits. It is recommended by professional organisations 

such as the EFP and British Society of Periodontology and Implant Dentistry that daily oral hygiene to 

remove the biofilm includes interdental cleaning as well as toothbrushing (West et al, 2021). 

Currently there is no data on the interdental cleaning habits of the UK population available from 

national surveys. However, in line with the recommendations a US study found that interdental 

cleaning at least 4 days a week is associated with reduced periodontal disease (Marchesan et al, 

2018). In the present study participants who received a personalised oral health report were more 

likely to clean interdentally daily after 4 weeks, although the difference between the groups was not 

significant.  

The finding that the oral health and oral hygiene practices improved in both participant groups 

during this study may be attributed to the fact that every participant received tailored OHA. Another 

consideration is the Hawthorne effect, which suggests that participants may have modified their 

behaviour due to being involved in the study and not due to the intervention (McCambridge, Witton 

and Elbourne, 2014). The potential of using this effect as a strategy to improve oral hygiene has been 

suggested previously by Feil et al (2002). The control group could instead have included participants 

who did not receive any OHA, however this would give limited information on the efficacy of the 

intervention in comparison to the standard of OHA which is currently given in practice and would 

limit the comparisons which can be made. This could be considered in the follow-up trial, however a 

control group with no intervention was beyond the scope of this pilot study. As this was a pilot study 

there were only a limited number of participants, therefore a larger study should better indicate 

differences between study groups and is planned to confirm the study findings. As this was a pilot 

study it was also short in duration, gingivitis studies are recommended to be 3 to 6 months in 

duration (Serrano et al, 2015), when repeated with a larger population the duration of this study will 

also be extended. Groups were reasonably balanced at baseline, and both showed high motivation 

for oral hygiene and awareness of the seriousness of gum disease and its consequences both at 
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baseline and after 4 weeks with no differences between groups at either timepoint. This may reflect 

the fact that participants were recruited through a database of people who had indicated they were 

interested in being involved with dental research, such individuals could be more dentally aware and 

motivated (Jain, Sh and Jain, 2016). However, interestingly, participants in the test group reported 

more gingival bleeding that the control group at visit 2, even though their gum health was 

significantly better. This suggests that the participants who received the pictures of their teeth and 

gums were consequently more aware of their own oral health and had learnt where in their mouth 

they were suffering from oral disease and what to look for that indicated oral disease. By the end of 

the study this group also were significantly more positive than the control group about how easy it 

would be to follow their oral hygiene regime, suggesting that they may feel more confident. 

Participants who received the intervention reported that they found the pictorial report useful, but 

further information on their experience during the study collected through focus groups or 

interviews may have provided more in-depth insight to inform future interventions utilising this 

technology. 

This was a single-blinded randomised control trial. It was not possible to blind participants to which 

method of OHA they were receiving and the dentist who gave the intervention was not blinded as 

this would not be possible. The dentist who conducted the clinical outcome assessment was blinded 

as to which participants had received which intervention which reduced the risk of detection bias. 

The questionnaires were self-reported, therefore results rely on the honesty of participants and as 

previously mentioned, those who take part in dental research may be more dentally motivated so 

the population as a whole may differ from the people who are participating in the study (Simon et al, 

2021). Additionally, there is a risk of participants responding dishonestly to present a favourable 

image of themselves (Van de Mortel, 2008). The questionnaires also aimed to assess patient 

understanding of gingival health through pictures of health, gingivitis and disease, and participants 

were able to distinguish advanced disease, but were not able to identify health vs gingivitis. In 

retrospect is it recognised that the quality of the pictures could have been better and disease 

indicators such as bleeding, bad breath, mobile teeth, redness of gums, recession could have been 

used to examine participants understanding of what signs and symptoms indicate health and 

disease. For this study it was judged that pictures were more appropriate to avoid questionnaire 

fatigue as there were multiple questionnaires for participants to complete.  

The Soprocare intra oral camera used in this study has a unique feature called “Perio” mode which 

highlights plaque around teeth without the need to disclose it. In a previous study assessing the 

accuracy of the Soprocare IOC images, plaque scores using Soprocare were higher than scores 

generated through a conventional clinical assessment, but the differences were not significant 
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(Pentapati and Siddiq, 2019; Rechmann et al, 2016). Similarly in our study, clinical scores were lower 

than scores using the Soprocare, and only differences in the clinical scores from the test and control 

groups after 4 weeks reached significance. However, differences between groups scored from the 

Soprocare IOC showed an identical trend to the clinical scores, and there was a good correlation 

between image and clinical scores. This indicates that the Soprocare IOC can be used to accurately 

detect, and its images used to highlight plaque to patients, thus providing a behaviour change tool 

that is simple to employ which when used alongside tailored OHA should augment improvements in 

oral health. However, DPs who do not have an appropriate IOC will have to invest in equipment to 

be able to use this behaviour change tool into their practice, and also consider data protection, 

consent to take pictures and storage of images, all of which could be barrier to its use in primary 

care. Time considerations are a further factor, however as IOC become more common for dental 

assessments, image capture could become a standard part of an examination and act as a clinical 

record in place of ‘charting’ to represent the patient’s current oral health status and be used to 

augment OHA. Furthermore, with advances in technology and a push for giving patients access to 

their medical records, such as with the NHS app, giving patients increased access to their dental 

health record, which could include images of their oral health, may provide increased awareness and 

motivation to improve their oral health.  

 

4.6  Conclusion 

This study demonstrated that providing patients with personalised, tailored oral health report that 

includes pictures of their own teeth and gums led to greater improvements in oral hygiene and 

health and motivation towards oral hygiene related behaviour over 4 weeks. DPs may find it useful 

to use a personalised oral health report to enhance the delivery of tailored OHA. The Soprocare 

camera is accurate enough to measure oral hygiene accurately. Larger studies which assess the 

affects over a longer period of time and studies which collect DP opinions on using these systems are 

needed to confirm these findings.  
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Chapter 5: The use of behavioural motivation in the form of goal 

setting, planning and self-monitoring (GPS) to enhance adherence to 

oral hygiene recommendations and improve patient oral health 

5.1 Introduction 

In the previous chapter the value of an image that can be used as a motivational/educational tool 

alongside the standard of care delivery in the general dental services oral hygiene advice (OHA) was 

demonstrated in a small study, however as described, the investment in equipment for image 

capture may be daunting, so other ways to change behaviour and improve oral hygiene regimens 

need to be explored until this technology is in routine use in practice. Following successful use in 

smoking cessation (Bartlett et al, 2014; Michie et al, 2012; Michie, 2010), health promotion is 

shifting towards behaviour change interventions utilising behaviour change techniques (BCTs) 

(Asimakopoulou and Newton, 2015; Michie and Johnston, 2012; Michie et al, 2011). There are 

multiple theories on behaviour change but no one universal model recommended in the delivery of 

OHA (Asimakopoulou and Newton, 2014; Hollister and Anema, 2004). It has been suggested that 

behaviour change interventions should be tailored to the individual, therefore, dental professionals 

(DPs) need to be aware of different BCTs in order to utilise the most appropriate techniques when 

delivering a behaviour change intervention (Asimakopoulou and Daly, 2009).  

Research suggests that approaches which combine behaviour techniques, alongside education, are 

more effective in bringing about improvements in oral hygiene compared to education alone, as it 

has been shown that it is not the physical aspect of carrying out oral hygiene but rather, the 

implementation of a daily oral healthcare routine that is challenging (Lhakhang et al, 2016; Werner 

et al, 2016). Supported by the findings in Chapter 3 of this thesis, there is evidence that awareness of 

oral health conditions may promote intention to improve oral health, which can bring about 

behaviour change when DPs work with patients by setting specific goals, planning and self-

monitoring when delivering OHA (Tonetti et al, 2015). These techniques actively involve the patient 

in recognising what they need to do to improve their oral hygiene using open questions, reflection 

and guidance together with follow up support between dental appointments. Techniques can be 

adapted to meet the needs of the patients such that those with the poorest oral health receive the 

most motivation.  

Interventions which aim to change behaviour are more likely to be successful when they have a 

theoretical basis (Michie et al, 2011; Craig et al, 2008). The COM-B model (Section 1.8.2.2.3) aids in 

understanding a behaviour in context and to identify behavioural targets for intervention design 

(Michie et al, 2014). The target behaviour is more likely to occur if the identified barriers and 
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facilitators to improving the behaviour are targeted when designing an intervention. The Behaviour 

Change Wheel (BCW) (Section 1.8.2.2.3) guides the design of the intervention through a series of 

steps and APEASE criteria (affordability, practicability, effectiveness, acceptability, side-effects, 

equity) and can be used to determine which intervention functions, policy categories, BCT and 

modes of delivery are most appropriate for the context in which the intervention is going to be 

implemented (Michie, Gainforth and Atkins, 2014).  

There is already evidence that goal setting, planning and self-monitoring (GPS), and interventions 

based on the COM-B model can bring about changes in behaviour (Newton and Asimakopoulou, 

2015) but the evidence of the efficacy of these techniques in oral health related behaviours such as 

improving oral hygiene is limited. Following the application of the COM-B model to understand the 

facilitators and barriers to carrying out effective twice-daily toothbrushing and the use of APEASE 

criteria, enablement was selected as most appropriate for the intervention used in the study 

reported here. Goal setting, planning, and self-monitoring (GPS) were identified as appropriate 

techniques (Michie, Gainforth and Atkins, 2014; Michie et al, 2014).  

The aim of this study was to assess whether the oral health of patients attending GDP was improved 

more using the GPS intervention designed based on application of the COM-B model, compared to 

standard oral health instruction alone.  

5.1.1 Primary Objective: 

The primary objective was to determine whether patients receiving advanced behavioural 

intervention techniques over a 3-month period have reduced bleeding on probing compared to 

patients receiving standard oral health instruction  

5.1.2 Secondary Objectives: 

Secondary objectives included: 

- To determine whether patients receiving advanced behavioural intervention techniques 

over a 3-month period have reduced plaque scores compared to patients receiving standard 

oral health instruction.  

- To determine whether there are changes to patient self-reported attitudes relating to 

improving oral hygiene after 3 months.  

- To determine whether there are changes in patient self-reported oral hygiene regimens 

after 3 months.  

- To determine if there are changes in DFTs and hygienists Oral Health knowledge and 

behaviour pre and post training and following the study. 
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5.2 Methods 

5.2.1 Study Overview 

The study was conducted by the Clinical Trials Unit (CTU) based at Bristol Dental School. The study 

was a cluster randomised 8-treatment; parallel study performed in NHS dental practices across the 

UK by Dental Foundation Trainees (DFTs) who are first year qualified dentists working in general 

practice under the supervision of an Educational Supervisor.  

DFTs who accepted an invitation to take part in a research project as part of their dental foundation 

training programme in collaboration with the CTU received Good Clinical Practice training and 

training in behaviour change theory and the use of the GPS approach to deliver OHA. DFTs enrolled 

patients who were attending their practice for routine dental care. 

Participants stratified for high and low risk of oral disease were randomised to receive 2 different 

oral health instruction regimes. A further sub-set of patients across the regimens were assigned to 

receive a powered toothbrush. All participants completed a questionnaire (Section 5.2.6.4.1) which 

was repeated after 3 months to assess baseline oral health practices. Oral health was measured 

clinically before and approximately 3 months after receiving oral hygiene instruction by bleeding on 

marginal probing (Van der Weijden et al, 1994) and plaque score as described by O’Leary (1972). 

DFTs also completed a questionnaire before and after receiving training in motivational techniques. 

The study was sponsored by the University of Bristol and was funded by a grant from Procter & 

Gamble and was registered on the ISRCTN database of randomised clinical trials (ISRCTN 

ISRCTN10536130). The study funders provided 500 powered toothbrushes to be used in the trial, 

therefore It was decided that a subgroup of a participants would receive powered toothbrushes to 

determine the efficacy of the behavioural intervention in participants who received a powered 

toothbrush compared to those who did not. The study was approved by NRES South Central - 

Hampshire B Research Ethics Committee (REC Ref: 17/SC/0602). 

Initial data collection took place from January 2018 to August 2018. Due to site withdrawals, 4 new 

study sites were recruited as Test sites and data collection at these additional sites took place from 

January 2019 until September 2019. 

5.2.2 Design of the study intervention 

The intervention was designed in collaboration with the clinical trials unit and external collaborators.  

The behaviour of twice daily toothbrushing mapped to the COM-B model is shown in table 5.1. 
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Table 0.1 - COM-B factors mapped for target behaviour: “Twice daily effective oral hygiene” 

CAPABILITY Physical capability Have the physical skills to clean teeth 

Psychological capability Know the correct technique to clean teeth 

Know when to clean and how often 

OPPORTUNITY Physical opportunity Have area (bathroom, sink, running water) to carry out 
cleaning, have correct equipment and cleaning aids 
available 

Social opportunity Support from dental care professional, do their family 
help or hinder their ability to brush? Opinions and 
beliefs amongst friends/social group 

MOTIVATION Reflective (conscious) 
motivation 

Hold beliefs that effective oral hygiene regime will lead 
to a healthy mouth 

Believing that daily oral hygiene requires self-
regulation skills 

Automatic motivation Have established routines and habits for oral hygiene, 
for example overcoming the desire to spend an extra 
few minutes in bed instead of getting up earlier to 
clean their teeth 

This specifies the patient must have (1) the physical ability to clean their teeth, understand how to 

do this effectively and when it should be done (capability – achieved through the DP instructing the 

patient how to carry out effective oral hygiene), (2) the correct tools and DP support (opportunity – 

achieved through the DP supporting the patient), (3) believe that the regime they are being given 

will work, that they will be able to comply it, and can make it part of their normal routine. Routines, 

automatic motivation factors, are key for compliance with OHA (Lhakhang et al, 2016; Werner et al, 

2016) and can be targeted through persuasion, incentivisation, coercion, training, restriction, 

environmental restructuring, modelling and enablement intervention function groups (Michie et al, 

2015). The GPS intervention in this study utilises three enablement intervention function group 

BCTs, goal setting, planning, and self-monitoring. DFTs were trained to encourage and support 

patients in setting a personal goal, such as brushing for 2 minutes every day for a week, plan where 

and when they would carry out oral hygiene, and monitor themselves using a diary or a tracking app.     

 

5.2.3 Study Personnel and training 

The central study team comprised of the study dentist (Jessica Holloway) and study co-ordinator 

(Emma Macdonald) under the guidance of the study PI (Nicola West). Statistical analysis was 

provided by a study statistician.  
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44 DFTs accepted the invitation to take part in the study and were randomised into Experimental 

(Test) and Control groups by site (practice). DFTs attended 2 training sessions, an Oral Health 

Symposium to provide instruction on their role as data collectors in a research study, including Good 

Clinical Practice training, and a one-day clinical training session.  

5.2.3.1 Oral Health Symposium 

The DFTs involved in the study and several of their educational supervisors attended the Oral Health 

Symposium event on the 11th and 12th December 2017 in Bristol. This comprised of a two-day series 

of presentations which were delivered to the DFTs by a number of experts in the field and covered 

topics on the importance of oral hygiene, clinical research basics and how to carry out clinical 

research within GDP. The sessions delivered to the DFTs are shown in table 5.2. 

Table 0.2 - Training sessions delivered at the Oral Health Symposium 

Title Format Delivered by Role/Expertise 

Introduction to the project and 
background 

Lecture Professor Nicola West Professor of Restorative 
Dentistry 
Principle Investigator 

The importance of oral hygiene 
with respect to improving 
compliance in a busy NHS 
practice 

Lecture Dr Shazad Saleem Expert in the field of 
delivering Oral Hygiene in 
the NHS  

Why do we need to clean our 
teeth and how do we do it 
effectively in a busy practice? 

Lecture Dr Phil Ower Specialist in 
Periodontology 

Carrying out research in your 
foundation training year 

Lecture Jessica Holloway 
 

Study Dentist 

Introduction to Good Clinical 
Practice and Patient Consent 

Lecture Dr Emma Macdonald 
 

Clinical Trial Coordinator 

Cluster Randomized Trials: 
Statistical Considerations 

Lecture Dr Iftekhar Khan 
 

Study Statistician 

The SmartSeries toothbrush 
and Oral-B app 

Lecture Ralph Adams P&G Representative 

Advanced behavioural 
techniques* 

Interactive 
Workshop 

Claire McCarthy Trainer in periodontal 
education  

*This session was attended only by DFTs from Test sites who would be delivering the test intervention 

The interactive workshop session on advanced behavioural techniques was only attended by the 

DFTs who had been allocated to the “Test” group to ensure that those giving standard oral hygiene 

instruction were not influenced by this additional training prior to the delivering the control 

intervention. This session gave some background to the psychological theory behind behavioural 

change and motivation and included practical demonstrations and role-play of the delivery of oral 

hygiene techniques using the goal setting, planning and self-monitoring approach. The DFTs 
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delivering the control intervention were invited to attend a training on these techniques after all the 

data collection had been completed. 

5.2.3.2 Clinical Training Day 

Two clinical Training Days took place a few weeks after the Oral Health Symposium. One training day 

was held in Leeds for all Leeds DFTs and another was held in Bristol for all South West DFTs. All the 

DFTs and their dental nurses were trained in clinical documentation, clinical examination and 

research documentation as shown in table 5.3. 

Table 0.3 - Clinical Training Day Sessions 

Title of session Format Delivered by Role 

Study Documents Small group 
seminar 

Emma Macdonald 
Nikki Hellin 

Study Coordinator 
Study Coordinator 

Clinical Examination Interactive clinical 
session 

Joon Seong 
Louise Griffith 

Clinical Research Dentist 
Clinical Research Dentist 

Planning your 
research 

Smaller group 
seminar 

Jessica Holloway 
Jayne Purdy 

Study Dentist 
Research Associate 

Q&A with the Clinical 
Trials team 
 

Interactive 
session 

Jessica Holloway 
Emma MacDonald 
Nikki Hellin 
Joon Seong 
Louise Griffith 
Jayne Purdy 

Study Dentist 
Study Coordinator 
Study Coordinator 
Clinical Research Dentist 
Clinical Research Dentist 
Research Associate 

Advanced 
Behavioural 
Intervention Training* 

Interactive 
workshop 

Claire McCarthy 
 
Jessica Holloway 

Trainer in Periodontal 
Education 
Study Dentist 

*This session was attended only by DFTs delivering the test intervention 

An additional advanced behavioural intervention theory session was delivered for test DFTs by Claire 

McCarthy, to recap the theory and techniques learnt at the Oral Health Symposium. The DFTs 

delivering the control intervention were invited to attend a training session after all the data 

collection had been completed on these techniques. DFTs gave feedback following the sessions and 

were asked their confidence in implementing the behavioural interventions in practice before and 

after the Behaviour Intervention training sessions. 

5.2.3.3 DFT Support through the study 

The DFTs received ongoing support and communication throughout the duration of the study from 

the study dentist (Jessica Holloway). Following delivery of the study documentation, each DFT was 

visited twice by the study dentist (Jessica Holloway) to monitor progress and documentation during 

the initial phase of data collection. In addition, DFTs received support through a study group 

WhatsApp where the DFTs were regularly motivated.  
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5.2.3.4 Extension of study 

Due to the withdrawal of 5 DFT sites in 2017-2018, 4 more DFTs were recruited to take part in the 

study in 2018-2019 as Test practices following consultation with the study statistician. In total, there 

were 29 test practices, and 14 control practices.  

The DFTs recruited in 2018 received similar training as the DFTs in 2017-2018 cohort and attended 

an Oral Health Symposium on December 6th 2018. The sessions delivered are shown in table 5.4. A 

few weeks after the Oral Health Symposium, they received clinical training in their dental practice 

with their dental nurse and educational supervisor from the study dentist (Jessica Holloway) and 

study coordinator (Emma Macdonald) as shown in table 5.5. 

Table 0.4 - Oral Health Symposium 2018 

 

Table 0.5 - Training delivered to the DFTs in practice 

Title of session Delivered by Role 

Study Documents Emma MacDonald Study Coordinator 

Clinical Examination and The 
SmartSeries toothbrush and 
Oral-B app 

Jessica Holloway Study Dentist 

Planning your research Jessica Holloway Study Dentist 

 

DFTs recruited in 2018 were able to contact Claire McCarthy for additional support on Advanced 

Behavioural Intervention Training and received support throughout the study through a group 

WhatsApp. DFTs were also visited in practice by the study dentist (Jessica Holloway) twice 

throughout the data collection phase.  

Title Format Delivered by Role/Expertise 

Introduction to the project and 
background 

Lecture Professor Nicola West Professor of Restorative 
Dentistry 
Principle Investigator 

The importance of oral hygiene 
with respect to improving 
compliance in a busy NHS 
practice 

Lecture Jessica Holloway Study Dentist  

Carrying out research in your 
foundation training year 

Lecture Jessica Holloway 
 

Study Dentist 

Introduction to Good Clinical 
Practice and Patient Consent 

Lecture Emma Macdonald 
 

Clinical Trial 
Coordinator 

Advanced behavioural 
techniques 

Interactive 
Workshop 

Claire McCarthy Trainer in periodontal 
education  
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5.2.4 Recruitment and enrolment of study participants 

Patients who were attending for regular dental care at dental practices participating in the DFT 

schemes were recruited for the study. Patients were informed that a study was taking place before 

their dental appointment by the receptionist when they received a reminder about their 

appointment by text, phone or email. The method by which participants were informed about the 

study varied between practices and was dependent on how the particular practice normally sent out 

appointment reminders. If participants expressed an interest to be involved in the study, more 

information was provided to them by the DFT at their appointment. Full written informed consent 

was obtained prior to enrolment and patients were screened against the study inclusion/exclusion 

criteria. The participant information sheet is displayed below.  
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5.2.4.1 Inclusion criteria  

Inclusion criteria required participants to be healthy adult volunteers of either gender who were 

attending their GDP for regular dental care with a DP. Participants had to understand and confirm 

that they were willing to comply with all study procedures and restrictions and complete a 

declaration of informed consent. Participants were required to have a minimum of 16 teeth not 

including implants or teeth with crowns or bridges excluding teeth with extra-coronal restorations.  

5.2.4.2 Exclusion criteria 

Participants were excluded if they were incapable of responding to the questionnaires regarding 

their self-reported attitudes or oral hygiene habits, or were an employee of the GDP, and/or a family 

relative of the employee. Those that did not have a smart phone or had a smart phone but were 

unfamiliar with using apps, were not eligible to receive a powered brush. 

5.2.4.3 Randomisation and stratification of study participants 

Participants were randomised into the ‘test’ group or the ‘control’ group depending on which 

practice they were attending. Practices were designated as ‘test’ or ‘control’ by the study statistician 

prior to the study start in a cluster randomisation model. The participants were categorised as low or 

high risk based on their bleeding on marginal probing score (Van der Weijden et al, 1994), as 

described in Section 1.6.4. Patients were stratified into the high-risk group if they had a bleeding 

score of over 20% (Ramseier et al, 2015). Plaque scores were also recorded using an appropriate 

plaque disclosing solution following the O’Leary plaque index (Section 1.5.1.1) which was focused on 

the gingival margin.  

A sub-set of participants across all sites and both risk groups received a powered toothbrush to use 

during the study and were randomised to this intervention based on when they were enrolled at 

screening, according to a randomisation schedule provided by the study statistician for each site. 

Patients who did not receive a powered brush were advised to continue using their current method 

of toothbrushing. If a participant was not eligible to receive a powered brush but was due to, as per 

the randomisation schedule, the next enrolled participant received the powered brush. 

5.2.5 Intervention Phase 

Participants in test practices received oral hygiene advice from DFTs who were trained in 

motivational techniques and delivered the advice using goal setting, planning and self-monitoring. 

Participants in test practices also received an Information sheet on Oral health (Appendix E) and 

access to instructional oral hygiene videos. Test participants identified as high risk were provided 

with a Gum Health Improvement Patient Agreement (Section 5.2.6.5) and asked to complete a 

patient attitude to oral health questionnaire at visit 1 and again after 3 months (Section 5.2.6.4.1).  
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Participants in control practices received oral health advice provided by the DFTs relating to that 

learnt at dental school and as currently practiced. No training in the behavioural interventions was 

provided to the DFTs in these practices until the end of the study to prevent any influence on the 

type of oral health instruction provided to patients in control sites.  

A proportion of participants in both test and control groups and at high and low risk also were given 

a power toothbrush. These participants were required to email the power brush history showing 

brush use to the study site every week. The interventions are summarised in figure 5.1. 

In addition, all patients were asked a short set of questions to gain baseline information about their 

self-reported current oral hygiene practices in the form of a questionnaire. This was repeated at visit 

2 (after 3 months). 
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Low Risk  
 

 
 
 
 
 
 
 High Risk 
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 Low Risk 
 
 
 
 
 

Figure 0.1 - Schematic of interventions

• Behavioural intervention including tailored 
oral hygiene demonstration  

• Oral Health Information Sheet (Appendix E)  

• Gum Health Improvement Patient 
Agreement (Appendix E)  

• Patient attitude questionnaire (Appendix E)  

• Behavioural intervention including tailored 
oral hygiene demonstration  

• Oral Health Information Sheet (Appendix E)  

•  

Powerbrush and Manual 
Powerbrush App 
Power brush instruction video  

Existing toothbrush 
Access to OH instruction videos relating 
to patients current OH regime 

• Individualised oral hygiene advice related to 
risk of oral disease as learnt in dental school 
and currently practiced.  

Powerbrush and Manual 

Existing toothbrush 

Powerbrush and Manual 

Existing toothbrush 

Visit 1 

• Individualised oral hygiene advice related to 
risk of oral disease as learnt in dental school 
and currently practiced.  

Powerbrush and Manual 
Powerbrush App 
Power brush instruction video 

Existing toothbrush 
Access to OH instruction videos relating 
to patients current OH regime 
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5.2.6 Measurement techniques 

The measuring techniques are described below. The charts used for recording scores can be found in 

Appendix E. 

5.2.6.1 Bleeding on probing score (BOP) 

Full mouth bleeding on probing scores were used for allocation to risk groups according to the 

method as described by Van der Weijden et al (1994). A World Health Organisation (WHO) BPE 

probe which has a ‘ball end’ 0.5mm in diameter was inserted into the gingival crevice to a depth no 

deeper than 2mm and “walked around” each tooth. The presence or absence of bleeding was 

recorded 30 seconds after probing at four sites of each tooth.  

To calculate the bleeding score, the total number of tooth surfaces with bleeding present was 

divided by the total number of teeth surfaces present (number of teeth x4) then this was multiplied 

by 100. 

• Low risk: BOP < 20% of total sites 

• High risk: BOP >20% of total sites 

5.2.6.2 Plaque Index 

Plaque scores were recorded following the method established by O’Leary et al (1972) by using an 

appropriate disclosing solution. DFTs applied disclosing solution with a cotton wool pledget to all 

teeth in the mouth and then allowed the patient to rinse with mouth rinse and spit.   The presence 

or absence of plaque was recorded at four sites on each tooth. 

To calculate the plaque score, the total number of surfaces with plaque present was divided by the 

total number of teeth surfaces present (number of teeth x4) and multiplied by 100.  

5.2.6.3 Toothbrushing data 

The power toothbrush used in the study (Oral-B Smart 6 6000N Powered Toothbrush) has Bluetooth 

functionality which can connect to a smart phone ‘feed-back’ application and record brushing events 

(frequency and duration). Participants who received a power toothbrush were given full instruction 

in the use of the toothbrush and app according to the manufacturer’s instructions. Participants were 

asked to download the data of their toothbrushing activity as a PDF file and to email the app data 

once a week to the study site with only the site number and participant number to allow Jessica 

Holloway to match the brushing data with the participants file. 
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5.2.6.4 Questionnaires 

5.2.6.4.1 Patient self-reported Oral Health Questionnaires 
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5.2.6.4.2 Participant Attitude to Oral Health Questionnaire (Visit 1 and Visit 2) 
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5.2.6.5 Oral Health Improvement Patient Agreement 
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5.2.7 Statistical analysis 

Statistical analysis was carried out by the study statistician and is described in full below. 

5.2.7.1 Sample Size  

The sample size was based on the primary outcome of a change from baseline to 3 months in 

bleeding on probing. In a similar study by Asimakapoulou and Newton (2015) the average reduction 

in bleeding on probing in the control group was 4.5%. Similar average reductions for the Control 

group were anticipated in this study. For the experimental group, improvements in bleeding on 

probing were anticipated to be at least 5% higher than those found for control with similar estimate 

for the SD of about 6.2. A conservative estimate of the intra correlation coefficient of 0.5 (low within 

cluster variability) was assumed, giving a coefficient of variation of cluster sizes of 0.65. Thus, for a 

two-sided type I error of 5% and power of at least 80%, a sample size of 2400 subjects was deemed 

to be sufficient to detect at least 5% reduction in bleeding on probing over and above the control at 

3 months. DFTs were randomised 2:1 (test: control site), equating to 780 patients receiving the 

control and 1620 the test intervention.  

5.2.7.2 Subgroup analyses 

The maximal subgroup sample size was 500 due to the availability of only 500 toothbrushes. In a 2:1 

randomization these were to be approximately allocated as 334 in the intervention group and 166 in 

the control group, regardless of smoking status. These were to be further allocated equally within 

each risk group in a roughly 1:1 ratio as 166 per group (where n=334) and 83 per group in the low-risk 

group (where n=166). 

Although we anticipated treatment effects in the subgroup to be greater than those in the overall 

group (due to the power brush), for the same 5% difference and a SD of 5.51 with an ICC of 0.50, a 

sample size of 500 in total would have at least 85% power to detect this difference (of 5%) in the 

subgroup (i.e. between n=334 vs n=166). Under the above computed sample size assumptions, we 

expected that 12 and 13 subjects per site are recruited in the intervention group in order to have a 

response at month 3; and a similar number per site (13 sites) in the control group (about 160 to 180 

subjects).  

5.2.7.3 Comparison of High Risk and Low Risk with Toothbrush 

With a sample size of n=167 (high risk) in the experimental group and n=83 (high risk) for the control 

group, there is about 80% power to detect differences of at least 5.5% between the experimental and 

control groups for the specific subgroups. If the number of sites overall were to fall to around 30 (20 

sites vs 10 sites in a 2:1 randomization), but the number of subjects per group remained at 1620 vs 

780, the power would be maintained at around 80% to detect an overall difference of at least 5.5% 
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including overall subgroup and the comparisons between treatments within the risk group with 

toothbrush.  

5.2.7.4 Population for Analyses. 

All analyses were based on an ITT (Intent to Treat) analysis, defined as all patients randomized (within 

site) to trial intervention.  

5.2.7.5 Statistical Analyses 

5.2.7.5.1 Primary Outcome 

The primary outcome is the change from baseline to 3 months in bleeding probing expressed as a 

percent and will be analysed using a mixed effects model suited to a cluster randomized design with 

random effects for sites and effects for subjects within sites (i.e., clusters). The 95% CI along with the 

mean difference in mean bleeding probing will be reported along with unadjusted p-values. The 

analyses will be repeated for each strata and also included covariates for stratification and 

demographic (and baseline) factors. For the subgroup of subjects given a power brush, a separate 

analysis will be undertaken to compare effects within this group with the appropriate covariates.  

The primary outcome will also be summarised (using summary statistics) by intervention group, 

cluster, strata and where appropriate assessment points. In addition, for the subgroup, summary 

statistics will be reported separately.  

5.2.7.5.2 Secondary Outcomes 

Secondary outcome measures are: 

• Changes to plaque score from baseline to 3 months measured as a percentage 

• Changes in patient self-reported psychological measures related to improving oral hygiene 

after 3 months 

• Changes in patient self-reported tooth brushing, inter proximal cleaning and use of 

mouthwash from baseline and at 3 months in terms of duration and frequency 

• Changes to DFT’s knowledge and behaviour pre and post training and at 3 months.  

Secondary outcomes will be analysed using models suited to a cluster randomized trials allowing for 

within and between cluster (subjects within cluster) effects. The intra class correlation coefficient will 

be reported along with estimates of treatment effects and 95% CIs. All other outcomes will be 

summarized descriptively along with demographic and where appropriate clinical characteristics (by 

group and site within group). Treatment effects will be adjusted for covariates and stratification 

variables. Separate effects will be presented for pre-specified subgroups. 
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5.3 Results 

5.3.1 Study overview and demographics 

Data collection in practices took place between January 2018 and September 2019 in 40 dental 

foundation training (DFT) practices in the South West and Yorkshire region of England.  

28 DFT sites provided enhanced motivational OHA using the GPS behaviour change approach 

(Experimental) and 12 DFT sites provided standard OHA as learnt in dental school (Control). A total 

of 826 participants were assessed for eligibility and 733 (504 Experimental vs 229 Control) 

participants were enrolled in this cluster randomised trial. Figure 5.2 (CONSORT Diagram) shows the 

flow of participants in the trial.  

252 (50%) of participants in the Experimental arm were high risk, 250 (49%) were low risk and data 

was missing on risk level for 2 (1%) of participants. In the control group, 107 (47%) were considered 

high risk and 122 (53%) low risk, as shown in figure 5.2. 

 

Figure 0.2 - CONSORT Diagram  
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Participant demographics are shown in table 5.6. The median age of participants was similar and the 

proportion who were white was roughly equal between groups. The proportion who used nicotine 

containing products was also similar in each group, however there were fewer males in the test as 

compared to the control group (41% vs 51%) a difference that was significant (p=0.0114). 

Table 0.6 - Participant demographics 

 Enhanced OHA 

(test) 

n= 504 

Standard OHA 

(control) 

n= 229 

Age (years)   

n 394 172 

MEDIAN 47.5 (15.53) 44.2 (15.96) 

Min-max 18 - 84 18 - 82 

Missing 110 (21.8%) 57 (24.8%) 

Sex (n, %)   

Male 206 (41%) 116 (50.5%) 

Female 278 (55%) 112 (49%) 

Missing 20 (4%) 1 (0.5%) 

Ethnicity   

WHITE 247 (49%) 105 (46%) 

Asian 4 (0.7%) 9 (4%) 

Black 5 (0.9%) 0 

OTHER 1 (<1%) 0 

Unknown/missing 247 (49%) 115 (50%) 

USE OF NICOTINE CONTAINING PRODUCTS   

YES 101 (20.0%) 44 (19.2%) 

Tobacco products e.g., cigarettes/roll-ups 67 (66.3%) 32 (72.7%) 

Non-tobacco products e.g electronic cigarettes/vaping 29 (28.7%) 5 (11.3%) 

Unknown/Missing 5 (5.0%) 7 (15.9%) 

NO 393 (78.0%) 184 (80.3%) 

UNKNOWN/MISSING 10 (2.0%) 1 (0.4%) 
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With the exception of gender in the test group, baseline and demographic characteristics were 

reasonably well balanced with no statistically significant differences. However, some demographic 

details were missing. 

In the test group 49% were low risk compared to 53% in the control group as shown in table 5.7. The 

median number of dental patients per test site was 15 with a range between 1-51, compared to 17 

per control site and a range between 1-42. Powered brushes were dispensed to 102 (20%) test 

participants compared to 50 (22%) control participants. 

 

Table 0.7 - Site characteristics 

 INTERVENTION  

 n = 504 

CONTROL 

n= 229 

Number of sites 28 12 

Number of participants per site   

Median 15 17 

Min-max 1 - 51 1 - 42 

Risk levels   

Low 250 (49%) 122 (53%) 

High 252 (50%) 107 (47%) 

Unknown 2 (1%) 0 

Powered brush dispensed   

Yes 102 (20%) 50 (22%) 

No 397 (79%) 178 (77%) 

Missing/unknown 4 (1%) 1 (1%) 

 

From a total of 733 participants, all (100%) completed baseline assessments for the primary 

outcome and close to 100% for secondary outcomes as shown in table 5.8. At 3 months, 27% of test 

participants and 26% of control participants were lost to follow up with missing data. For secondary 

outcomes, the amount of complete data was 60% (range 62% - 93%). 
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Table 0.8 - Data completeness 

 Visit GPS OHA (test) 

n= 504 

Standard OHA (control) 

n= 229 

Primary outcome    

Bleeding on probing Baseline 504 (100%) 229 (100%) 

 3-month review 370 (73%) 170 (74%) 

Secondary outcomes    

Plaque score  Baseline 501 (99%) 227 (99%) 

 3-month review 344 (68%) 168 (73%) 

Frequency of brushing (am) Baseline 501 (99%) 227 (99%) 

 3-month review 344 (68%) 168 (73%) 

Frequency of brushing (pm) Baseline 500 (99%) 226 (99%) 

 3-month review 344 (68%) 167 (73%) 

Frequency of mouth wash Baseline 474 (94%) 225 (98%) 

 3-month review 313 (62%) 151 (66%) 

Frequency of using additional 

cleaning aids 

Baseline 467 (93%) 213 (94%) 

 3-month review 326 (65%) 213 (93%) 

 

5.3.2 Primary outcome analysis 

Unadjusted BOP scores are shown in Table 5.9. Improvements in BOP were seen in both groups, 

although these were larger in the group that received the intervention, decreasing by an average of 

11.5% in the test as compared to 6.9% in the control group when all participants were considered 

together. While the improvements favoured the test group when the risk groups were considered 

both together and separately, the difference was most apparent in the low risk group. The mean 

score indicated on average health was achieved in both groups according to the 2017 periodontal 

diseases classification, however these results indicate a larger clinical benefit in the low risk 
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intervention group where mean scores decreased by 8.5% as compared to a decrease of 3.3% in the 

control group. 

Table 5.9 – Percentage Bleeding on Probing at baseline and 3 months (raw scores) 

 
Intervention Control 

All  Baseline 3 month Baseline 3 month 

N 504 370 229 170 

Mean  

(SD) 

26.3 

(19.71) 

14.8 

(14.19) 

23.1 

(19.03) 

16.2 

(12.65) 

High Risk N 154 153 61 60 

Mean 

(SD) 

42 

(16.71) 

26 

(14.99) 

39.7 

(19.43) 

28.1 

(11.99) 

Low Risk N 212 211 110 110 

Mean 

(SD) 

15.3 

(12.7) 

6.8 

(5.69) 

13 

(11.06) 

9.7 

(7.04) 

 

The primary outcome was the change in bleeding on probing (BOP) score at 3 months from baseline 

reading. After adjusting for age, sex and whether participants were given a power brush, the mean 

percent change from baseline score was 38% in the test group and 19% in the control group (table 

5.9). There was a 19% larger reduction in the BOP score in participants who received enhanced OHA 

using behaviour motivation techniques compared to participants who received standard OHA as 

taught as dental school. This was a statistically significant reduction: 95% CI (-35.6%, -2.8%; 

p=0.0236). The mean reductions were 35% (p=0.0046) when ignoring covariable adjustments (table 

5.9).  

A larger reduction in BOP score, 21.4%, was observed in the low-risk test group after covariate 

adjustment between the test group and control group. The mean reduction in BOP of the low-risk 

test group was 36.6% compared to a reduction of 15.2% in the control group (95% CI: -43.01; 0.23; 

p=0.0523). The statistical significance of this is borderline and likely related to a low in power due to 

missing data at 3 months. 
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Statistically significant mean reductions in the change in BOP were recorded when comparisons 

were made between participants who received a power brush and those who did not. Subgroup 

analyses showed a statistically significant mean reduction in BOP of 33.1% (p=0.0119) for those 

given a power brush and 17.1% (p=0.0286) for those who weren’t given a power brush. 

Table 0.10 - Unadjusted and adjusted mean BOP% changes from baseline to 3 months 

 
Intervention 
Mean BOP % 
change from 
baseline (SE) 
n = 369 

Control 
Mean BOP % 
change from 
baseline (SE) 
n = 169 

Difference 
(SE) 

95% CI p value 

All Unadjusted -37.1 (5.35) -16.2 (4.41) -20.9  
(6.93) 

-34.9 to -6.8 0.0046 

Adjusted* -37.8 (5.35) -18.6 (4.41) -19.20 
(8.02) 

-35.6 to -2.8 0.0236 

High Risk Unadjusted -33.7 (5.58) -25.6 (4.13) -8.2  
(6.94) 

-22.4 to 5.9 0.247 

Adjusted** -30.7 (5.95) -27.9 (5.24) -2.8  
(8.01) 

-19.4 to 13.8 0.733 

Low Risk Unadjusted -36.4 (6.8) -11.8 (6.3) -24.6  
(9.22) 

-43.4 to -5.7 0.012 

Adjusted** -36.6 (8.04) -15.2 (6.69) -21.4 
(10.52) 

-43.01 to 0.23 0.052 

Power brush 
Subgroup  

Yes -46.8 (6.15) -13.8 (10.7) -33.1 
(12.34) 

-58.3 to -7.9 0.0119 

No -34.1 (5.79) -16.9 (4.79) -17.1 
(7.51) 

-32.3 to -1.9 0.0286 

*covariables: age, sex, risk (high, low), power brush **covariates: age, sex. BOP = bleeding on 

probing, SE = standard error, CI = confidence interval 

 

Participants in the intervention group who used a powered toothbrush during the study (either at 

baseline or began using one during the study) had larger improvements compared to those in the 

control group who used a powered toothbrush. Participants who began using a powered brush in 

the control group had larger improvements than those who were already using a powered brush, 

however this was reversed in the intervention group (Table 5.11).  
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Table 5.11 – Percent change in BOP of participants who used a powered brush at baseline and 
during the trial compared to those who switched from a manual brush to a powered brush during 
the trial 

  Intervention Control P-value* 

Used power brush at baseline and 

continued using during trial 

N 66 33  

p=0.0535 
Median -46.6 -32.3 

Used manual brush at baseline and 

switched to power brush 

N 186 73  

p=0.0039 
Median -43.6 -37.2 

*p value based on non-parametric tests 

 

5.3.3 Secondary Endpoint Analyses 

Statistically significant improvements in the mean plaque score were observed using a percent 

change from baseline. Since the changes were skewed, a non-parametric test suited for a cluster 

randomized trial was used. The median plaque score decrease from baseline was 37.2% vs 44% for 

control vs test group, respectively (7% lower for experimental vs control; p=0.00215).  

There were no statistically significant differences on average between the Test and Control groups 

for any of the other secondary outcomes. For the frequency of additional cleaning aids, there was 

some potential to suggest that fewer cleaning aids were used by participants in the Test group 

(p=0.0964). For all other secondary outcomes (type of toothbrush, mouth wash used, additional 

cleaning aids), no noticeable differences were observed. 

5.3.4 DFT Attitudes pre and post training 

The confidence of the DFTs pre and post initial training is shown in figures 5.3 and 5.4. Pre-training, 

the majority of DFTs felt reasonably confident in both the training they had received during their UG 

studies and their ability to give oral hygiene instruction, although confidence scores ranged from 1-5. 

The biggest concern expressed by DFTs with respect to providing good Oral Health Advice (OHA) was 

time constraints, and this was reflected in a lower score for this question. A few DFTs were also 

concerned that they may not have the training resources they felt they would need in their current 

practice, and concerns were also raised about how to motivate and engage patients when giving 

OHA. 
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Figure 0.3 - DFT confidence pre-training 

(1 = strongly disagree, 2 = disagree. 3 = somewhat agree, 4 = agree, 5 = strongly agree) 

Post training, participants indicated that they would change their approach to OHA, and the majority 

agreed that they felt more confident about giving OHA overall, with only 2 disagreeing with this 

statement.  

 

Figure 0.4 - DFT confidence post training 

(1 = strongly disagree, 2 = disagree. 3 = somewhat agree, 4 = agree, 5 = strongly agree) 

This basic training was necessary to ensure all DFTs had a similar level of knowledge with respect to 

giving OHA. Only those in the test group received the motivational training. 

5.3.5 Powered brush data  

In total, 180 powered brushes were distributed to participants in the study, 117 to the Test group 

and 63 to the Control group. Data was received from 57 (31.6%) of participants who received a 

powered brush, 44 (37.6%) from the Test group, and 13 (20.6%) from the Control group. 

There was little difference between the average brushing times between the Test and Control group 

participants, both groups had an average brushing time of 2 minutes 34 seconds. 

0 1 2 3 4 5

Felt their degree prepared them to give OHA

Were confident about giving OHA

Felt they could give OHA in time available

Pre training

0 1 2 3 4 5

Felt more confident about giving OHA

Realised that pre-training there was a gap in OHA knowledge

Will deliver OHA differently post training

More confident about giving OHA in time available

knowledge and behaviour with respect to OHA has changed
post training

Post training
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The average number of times brushed a day during the study period is shown in table 5.12 with 

similar data obtained from Test and Control groups. Five participants did not submit data for a 

prolonged period of time during the study, which could have been due to holiday, so their data was 

excluded.  

Table 0.12 - Average brushing frequency (number of times brushed per day) during the study 
period 

Average Brushing frequency Control (n = 10)* Test (n = 41)** 

0-1 times a day 0 (0%) 1 (2%) 

1-2 times a day 7 (70%) 29 (71%) 

2+ times a day 3 (30%) 11 (27%) 

*excluded = 3, **excluded = 16 

5.3.6 Patient Attitudes Questionnaire 

The Patient Attitudes to Oral Health questionnaire (Section 5.2.6.4.2) was only administered to high-

risk participants in the intervention group. Some individuals changed their responses significantly 

between baseline and 3 months, indicating that the intervention was highly effective in these 

individuals, but there were no significant differences to any question pre- and post- intervention 

when responses were considered overall. Pre- and post- intervention attitude to oral health scores 

of participants who completed both visits are shown in figure 5.5. 

 

 

0 1 2 3 4 5 6 7 8 9 10

Do you think bleeding gums and gum disease is a serious health concern

If my bleeding gums are left untreated the likelihood that I will develop
gum disease in the future is high

Following my oral health plan of the next 12 weeks will improve the
health of my mouth and reduce my risk of getting gum disease

I know I can follow my oral health plan over the next 12 weeks

Following my oral health plan will be difficult to do

My gum disease concerns me

I will do my best to follow my oral health plan over the next 12 weeks

visit 2 visit 1
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Figure 0.5. Average Test and Control group Participant Attitude to Oral Health Scores at Visit 1 and 
Visit 2  

 

5.4 Discussion 

The aim of this study was to assess whether an advanced behavioural intervention, using goal 

setting, planning and self-monitoring (GPS) BCT, could improve the oral health of patients attending 

GDP, compared to standard oral health instruction alone. The results of this study showed that DPs 

can deliver this behaviour change intervention and significantly improve patient bleeding on probing 

scores, and therefore oral health, compared to the provision of standard OHA, after 3 months in 

GDP. Furthermore, when considering the results of this study in the context of the 2018 

classification of periodontal diseases implemented by the British Soc of perio and Dental 

Implantology (Dietrich et al, 2019) more participants in the intervention than control group 

improved their gingival status from generalised gingivitis, which is bleeding on probing at greater 

than 30% of sites in the mouth, to localised gingivitis, which is classed as BOP at under 10% of sites 

(Dietrich et al, 2019). In addition, more individuals in the intervention group improved from localised 

gingivitis to healthy gingival status than in the control group. 

As there is a lot of variation between OH behavioural interventions tested in previous studies, direct 

comparison to other interventions is difficult. Systematic review has indicated that interventions 

based around GPS maybe successful for improving oral hygiene (Asimakopoulou and Newton, 2018; 

Newton and Asimakopoulou, 2015; Renz et al 2007), which is confirmed with this study. Similar to 

the current study, previous studies have shown that BCT, specifically goal setting and planning, can 

bring about significant improvements in gingival health compared to “the standard of OHA delivery 

in genral dental practice ” after 4 months (Little et al, 1997) and after 1 year (Jonsson et al, 2009). 

However, in contrast to the present study where there was a single dentist led intervention at the 

study baseline visit, previous studies included delivery of the BCT on multiple occasions and were 

over periods longer than 3 months (Jonsson et al, 2009; Little et al, 1997). Over a similar period to 

the present study, a 12-week study by Asimakopoulou et al (2019), also brought about greater 

improvements in oral health in participants receiving GPS as compared to those receiving a 

“treatment as usual” (TAU). However, this study was a 3-arm study with 2 interventions, an 

individual periodontal risk consultation (IPRC), or the BCT of GPS which was used in combination 

with the IPRC, with no differences in outcomes reported between GPS + IPRC and IPRC alone 

(Asimakopoulou et al, 2019). The present study, along with previous studies, show that behaviour 

change interventions which use GPS can bring about improvements in oral hygiene (Asimakopoulou 

et al, 2019; Newton and Asimakopoulou, 2018; Renz et al, 2007), but future behaviour intervention 
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studies should consider process evaluation to understand which components of the intervention 

brought about the outcomes of the study and how the intervention was implemented by the 

clinicians (Moore et al, 2015). 

In the current study, gingival scores of study participants overall, and in those with low initial 

presence of gingivitis were significantly improved in the intervention as compared to the control 

group. By contrast, in the group who had a high initial presence of gingivitis, scores after 3 months 

were similar in test and control groups although they were slightly better (lower) in those who had 

received the intervention. This could reflect the fact that some individuals are highly susceptible to 

periodontal diseases due to genetic risk (Loos and Van Dyke, 2020; Tonetti et al, 2018; Löe et al, 

1986). In a study of adult twins, data suggested that approximately half of the variance of 

periodontal disease in the population can be attributed to genetic susceptibility, but by contrast 

there is no evidence for gingivitis being hereditary (Michalowicz et al, 2000). It has been reported 

previously that it is difficult to improve oral hygiene outcomes in those who are high-risk for 

periodontal disease (Tonetti et al, 2018; Giannobile, 2013; Tonetti et al, 1998). In a recent systematic 

review which assessed the compliance of patients with supportive periodontal/peri-implant therapy 

it was demonstrated that patients who had been treated for periodontitis complied poorly with 

subsequent supportive maintenance therapy (Amerio et al, 2020). The psychological reasons behind 

the poor compliance of periodontal patients with their post treatment theory were stated as mostly 

unknown, but it was suggested a likely reason was lack of motivation, which agrees with the findings 

of chapter 3 (Amerio et al, 2020). In the systematic review of Amerio et al, (2020), no standard 

definition for “compliance” was determined, which highlights that DPs may not agree on what a 

patient adhering to advice actually looks like, and makes comparisons difficult. An approach 

specifically tailored to individuals at high-risk for periodontitis which utilises behaviour change 

theory such as COM-B may be more successful in identifying motivation barriers to ideal oral 

hygiene behaviour and improving oral hygiene adherence.  

Smokers were included in the present study as it was based in a primary care setting, and it was 

important to reflect this population’s habits. While 19.8% of study participants reported using 

nicotine products, only 13.5% smoked. In the 2018 PHE survey of patients attending dental practice, 

14% were smokers, which is similar to the proportion in the present study and the prevalence of 

smokers in the general population (ONS, 2021; Public Health England, 2020). However, the PHE 

study did not specify if they included non-tobacco nicotine users, e.g vapers, in their smoking 

category. There is evidence of a dose-response relationship between smoking and periodontal 

disease and individuals who smoke have reduced bleeding on probing scores, because of the effect 

of tobacco on oral microcirculation (Silva, 2021; Dietrich et al, 2004). Chronic repetitive 



247 
 

vasoconstriction, suppression of the immune response and oxidative stress, which is an imbalance of 

free radicals (reactive oxygen species) and the body’s ability to clear them (antioxidant production) 

are all thought to be mechanisms responsible for reduced gingival bleeding in smokers (Silva, 2021; 

Chang et al, 2018; Chen et al, 2001). There is limited evidence that the use of electronic cigarettes 

(e-cigarettes) and vaping with products that contain nicotine may have similar negative effects on 

the periodontium, but the effect size is not certain (Figueredo et al, 2021; Karaaslan et al 2020). 

Vaping without nicotine poses a risk of exposure to carcinogens due to exposure to chemicals which 

are added to give flavour but owing to a lack of studies which define users of nicotine vs non-

nicotine containing products, effects of non-nicotine vaping on the periodontium are not known 

(Bozier et al, 2020). The systematic review by Bozier et al (2020) does suggest that smokers who 

switch to e-cigarettes/vaping have improved oral health, but these effects are not superior to 

smoking cessation using nicotine replacement treatments such as patches.  

Smokers have more bone loss and poorer periodontal outcomes and also respond worse to 

periodontal treatment compared to non-smokers (Sawhney et al 2021; Chahal et al, 2017; 

Warnakulasuriya et al 2010). Furthermore, smokers are reportedly less likely to attend dental 

practices for routine appointments (Csikar et al, 2016) and less likely to adhere to OHA, possibly due 

to a lack of care taken and attention regarding their health (Amerio et al, 2020; Ramseier et al, 

2017). In the present study the reduced bleeding scores in smokers, the ramifications of this on 

periodontal scores, and the negative effects of the smoking habit on health were discussed and 

emphasised at the DFT training. Advice was given to all DFTs about the substantial systemic and oral 

health benefits that are expected from successful smoking cessation which improves periodontal 

disease severity, reduces oral cancer risk and improves periodontal treatment outcomes, although 

periodontal status and outcomes are worse in former smokers than in people who have never 

smoked (Warnakulasuriya et al, 2010; Ramseier et al, 2014). Smoking cessation should be 

encouraged by DPs in all patients (Department of Health, 2021; West et al, 2021). The use of BCT to 

deliver smoking cessation has been well documented, but DPs may not necessarily be trained to 

deliver or feel confident to use BCT in smoking cessation. If DPs were familiar with implementing BCT 

and smoking cessation behaviour interventions, DPs could take a greater role in delivering smoking 

cessation to patients without the need to refer them to other services (Department of Health, 2021; 

Clareboets et al, 2010; Trotter and Worcester, 2003; Monaghan, 2002). In the present study, 

smokers were evenly distributed between the two groups, so they were included in the analysis 

following advice from the study statistician.   
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The results of the present study were interesting and unexpected regarding the plaque score results. 

The relationship between plaque accumulation and increased gingival inflammation is well-

established (Murakami et al, 2018; Löe, 1973; Löe et al, 1967). However, in the current study plaque 

reduction was higher in the control group than the intervention group after 3 months. Plaque 

scoring only reflects how well a person has cleaned that day and gives an indication of their ability to 

clean their teeth and gums. It is possible that participants may have cleaned more thoroughly than 

normal on study days as they were aware they were attending a study appointment and were 

involved in a study which looks at oral hygiene. The similarity in plaque scores between groups 

suggests that brushing ability in both groups was similar.  

The O’Leary Plaque Index (1972), a dichotomous index, was chosen for the present study due to its 

simplicity and ease of use, because DFTs are inexperienced researchers with variable experience of 

measuring plaque levels due to differences in experiences at dental school (Griffith and Naylor, 

2019). During the clinical training of the foundation dentists in the present study it was found that 

not all DFTs were familiar with the O’Leary Plaque Index (1972). Scoring of plaque is more difficult 

than scoring gingival bleeding as it requires clinical technique and familiarity with what plaque looks 

like, and foundation dentists have less experience of this compared to post-foundation year dentists. 

In future studies more training should be provided to study dentists, and their scoring assessed at 

intervals to ensure consistency is maintained. In addition, a review into how dental UGs are taught 

to measure plaque levels at dental school should be carried out as there is variability in teaching as 

seen in chapter 2 and plaque scoring may be an underutilised tool in the education of patients into 

the practical concepts of oral hygiene. As discussed in Section 1.5.1 there are many different plaque 

indices which DPs should be familiar with, due to their use in different clinical and research 

situations.  

In the current study, there were no significant differences between intervention and control group 

for any self-reported oral health care regimens pre- and post- intervention, although increased 

frequency of interdental brushing in the intervention group compared to control almost reached 

significance. Previous studies have shown significant improvements in frequency of interdental 

cleaning in groups following BCT or oral hygiene intervention compared to control OHA (standard 

treatment or TAU) (Kakudate, 2009; Jönsson et al, 2009; Little et al, 1997). Jönsson et al (2009) 

provided intervention group participants with individually tailored motivational interviewing style 

oral hygiene programmes which included risk information about periodontal disease, OHA and 

disclosure of plaque at a follow-up appointment. They demonstrated that the frequency of daily 

interdental cleaning by participants in the intervention group was significantly higher at 12 months, 
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compared to the control group (Jönsson et al, 2009). Kakudate et al (2009) compared oral hygiene 

and habits between participants receiving the “six-step” method which aimed to increase self-

efficacy in oral hygiene behaviours, following advice from a DH, with those of participants who only 

received advice from a DH. Both groups received OHA once a week and after 3 weeks intervention 

group plaque scores were significantly lower, and interdental cleaning frequency significantly higher 

than control group (Kakudate et al, 2009). In the RCT by Little et al (1997) intervention participants 

received five 90-minute group oral hygiene classes and it was demonstrated that at 4 months, this 

group had significantly higher frequency of interdental cleaning (flossing) and significantly lower 

bleeding and plaque scores compared to those who received TAU. The current study involved more 

participants than these studies, but the intervention was only delivered at one time point, the lack of 

a significant difference between the intervention and control groups for frequency of interdental 

cleaning, could be a result of this or because all DFTs received lectures on oral hygiene during study 

training days, which emphasised the importance of interdental cleaning. 

The power brush sub-group was included in the present study to help understand the value of a 

power brush as compared to the effect of the behaviour modification to improve oral health. 

Considering all study participants, irrespective of whether participants used a power or manual 

toothbrush, BOP was significantly reduced in the BCT intervention group compared to the control 

group. This indicates that the BCT employed was effective whether or not participants used a power 

toothbrush. It was also demonstrated that in the power brush sub-group there was a significant 

improvement in BOP in the intervention as compared to the control group for those who switched 

from a manual to a power brush. This data suggests that swapping to a power brush in combination 

with an effective behavioural intervention can greatly improve oral health outcomes. There is a body 

of evidence that supports the use of power brushes for improving gingival health over a 3-month 

period compared to manual brushes supported by systematic review (Elkerbout et al, 2020; Pitcjika 

et al, 2019; Van der Weijden et al, 2015; Yaacob et al, 2014). 

In the present study the power-brush sub-group were provided with a link to access video 

instruction for the power brush use and an App with tracking facility. Participants were asked to 

send their down-loaded App data consisting of brushing frequency and amount of time taken to 

brush teeth to the study site, however, so little downloaded data was received that meaningful 

analysis could not be undertaken. This supports the finding in chapter 3 that people do not believe 

the use of Apps will help them improve their oral hygiene and could explain the low level of data 

collected. Participants that did submit brushing data had an average brushing time over the standard 

recommendation of at least 2 minutes (Department of Health, 2021), which could be because those 
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individuals who submitted data were already well motivated. There were no differences in average 

brushing time or brushing frequency between groups, but a higher proportion of participants in the 

Test group submitted data compared to the Control group, which could be because they were 

motivated by the intervention. Participant experiences of receiving the intervention and 

involvement in the study could have been collected through a post-study questionnaire or subset 

focus groups and provided information on the acceptability of the intervention and the app to 

inform future studies on delivering interventions of this type. 

The dentist researchers in the current study were foundation dentists who were in their first year of 

clinical general practice post-qualification. This group was targeted as all were likely to have a similar 

level of experience, despite potential differences in learning experience of OHA and behaviour 

change at university (as seen in chapter 2). Training was provided to all DFTs to ensure they all had a 

similar level of knowledge about OHA, and study scoring indices at the study start. Those DFTs 

randomised to deliver the intervention all received the same training in behaviour change to ensure 

fidelity of the intervention being delivered. Evaluating intervention fidelity was difficult in this study. 

The DFTs were provided with a checklist to complete for each participant recruited and regular 

contact with study dentist during study. However, as seen in previous studies involving clinical 

personnel, DFTs may have tailored the BCT learnt to align with their clinical practices and 

experiences, and in future trials of this type more emphasis should be placed on the experiences of 

the DFTs in implementing these types of interventions (Lawton et al, 2011). A process evaluation of 

the study could have been carried out through audio recording the appointments with the DFTs, 

however there are barriers to doing this within independent general dental practices and additional 

consent would have been required to be sought. The cluster design of the study ensured that there 

was no contamination of the control group. Despite the fact that there may have been some 

tailoring of the BCT by the DFTs, this study demonstrates that with minimal training DPs can deliver 

OHA using BCT with positive outcomes. The comparison group in this study was “treatment as usual” 

which was oral hygiene delivered by DFTs who had not received the motivational techniques 

training. A control group who received no intervention could have provided further insight into the 

interventions, however, this would have placed a greater burden on participants and the DFTs who 

would be required to deliver OHA to the participants on a separate occasion in order to ensure 

ethical standards were met in the study, and this may have been difficult with the tight schedule of 

the study timeline during the DFT year. 

The study was powered to detect a 5% improvement in the change from baseline BOP score 

however the results from this study exceeded this expectation yielding mean percent change in the 

order of about 20% and are considered clinically significant. Recruitment rates were not as high as 
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anticipated, due to limitations in the DFT training scheme timetable. The DFT training year runs from 

September to August, but due to the time taken to get ethical, HRA and site approval for all DFT 

sites, DFTs were only able to advertise for volunteers from January onwards. In addition, site visits to 

deliver supplies and conduct an in-person initiation at every site meant that some DFTs could not 

recruit until February. Due to the 3-month interval between participant visits, DFTs could only recruit 

participants up until May, to ensure they could complete visit 2 before they finished their DFT 

training year. Despite this, recruitment rates were sufficient to achieve significance with respect to 

the primary study objective. Stratification of participants into high and low presence of gingivitis 

categories allowed differences between the responses of these subgroups to the intervention to be 

monitored. However, if the study were to be repeated, allocation to risk group would be based on 

the 2018 classification of periodontal diseases. A key limitation of this study was missing data at 3 

months, including data on gender and ethnicity. This could be due to the realities of GDP and 

rearranged appointments, DFTs or nursing/support staff absence and patient cancellations. 

However, the baseline characteristics of participants with missing data at 3 months was similar in 

each group and multiple imputation analyses for sensitivity analysis indicated that the differences 

reported were robust. Primary care is an ideal setting for an oral hygiene behaviour intervention 

study and demonstrates the realistic challenges the dental care team encounter on a daily basis.  

5.5 Conclusions 

This study shows that a behaviour change intervention delivered by dentists using GPS BCT is more 

effective, statistically, and clinically, than the standard of OHA delivered in the general dental 

services at improving the oral health of patient. Furthermore, it could be implemented without 

undue cost. These findings are of major importance as the cost of treating a chronic condition like 

periodontal disease is high (Bishop et al, 2021) and current high periodontal disease prevalence 

rates indicate that the standard of OHA in the general dental services is not sufficiently effective 

(Public Health England, 2020; Tonetti et al, 2015).  Previous chapters show that teaching of OHA and 

behaviour change varies between dental schools and that there are few high quality CPD resources 

available for DPs to access which is a significant barrier to the inclusion of GPS in individual patient 

oral hygiene plans and implementation of BCT. The use of BCT in OHA has already been 

recommended (Carra et al, 2020; Tonetti et al, 2015) and this study contributes strongly to the 

evidence base. Although not demonstrated in this study, the GPS BCT employed in the present study 

could potentially be performed by other members of the dental team rather than a qualified dentist 

to further improve cost effectiveness and better utilise the skill-mix of the workforce.  
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Chapter 6: General Discussion 

The overall goal of this research was to identify the barriers to the provision of oral hygiene advice 

(OHA) that must be overcome and tools that can be used to arm dental professionals (DPs) with 

techniques that will allow them to improve the effectiveness of OHA they give, to enable them to 

support patients in making changes to the way they care for their teeth and gums. Ultimately, the 

main aim of this research is to reduce the levels of the two most preventable oral diseases, caries 

and periodontal disease, in the population. There has been increasing recognition that OHA is a 

crucial component of holistic dental care due to the high levels of preventable oral diseases in the 

population and their potentially causal associations with a growing number of other systemic 

diseases (Bishop et al, 2021; Watt et al 2019). It has been shown previously that DPs often lack the 

knowledge and skills to deliver advice which is effective in changing patient behaviour, although 

studies that have examined the nature of OHA that is delivered are lacking and there is little 

evidence on the most effective methods to deliver OHA (Soldani et al, 2018; Ramsay et al, 2018; 

Gray-Burrows et al, 2017; Kay et al, 2016; Watt et al, 2015).  

To be able to provide effective OHA DPs need sufficient training. In chapter 2, the variety and 

amount of OHA training received by undergraduate (UG) dentists, dental hygienist (DH) and dental 

therapist (DT) students together with the availability of OHA CPD for qualified DPs was explored. It 

was shown that student DPs attending UK UG dental and DH/DT courses receive varying amounts 

and types of teaching on OHA and behaviour change, findings that are similar to those of previous 

studies that have examined teaching in other areas of dental education (Brand et al, 2013). DP 

students appeared to be less likely to be taught more currently accepted models of behaviour 

change, such as the COM-B model, with DH/DT students receiving more teaching on OHA compared 

to dentists, which is in line with the hygiene focus of these courses, despite being courses which are 

shorter in length. While both groups of students had high levels of confidence in delivering OHA, 

dental students were less confident than DH/DTs in their ability to apply BCTs in practice, which 

reflected the number of hours of training in this that each group reported receiving. Both UG groups 

indicated that they would like more teaching on behaviour change, but a search of CPD courses 

identified only a few high-quality CPD resources that could be accessed post-graduation. 

In Chapter 3, the specific OHA that DPs provide in GDP, who in the dental team provides it and the 

OHA that patients receive was investigated. It was demonstrated that DPs but not patients had an 

overall preference for OHA provision by the DH/DT, which likely reflects the awareness in the dental 

profession of the higher amount of teaching DH/DT received at UG level on delivering OHA. 

However, similar to the UG students all DPs indicated that they thought they delivered effective 
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OHA, with DH/DTs only a little more confident than dentists. Patient participants were more likely to 

have received OHA at their most recent appointment if they had visited a DH/DT rather than a 

dentist. However, data from the DPs indicated that dentists in NHS dental practices were unlikely to 

be able to refer their patients to a DH/DT as this is often only available privately, and not all private 

practices had this facility either. Thus, while the DH/DT might be the favoured person for OHA 

delivery and have received more OHA training, not every patient has access to a DH/DT therefore all 

members of the dental team must be equipped with sufficient skills and knowledge to provide 

effective OHA that encourages and support patients in behaviour change. Training for dentists in 

OHA should be comprehensive and given sufficient priority in dental school so that other members 

of the dental team are as well-equipped as DH/DTs to provide OHA effectively to patients. The 

apparent lack of consistency and in some cases amount of OHA education particularly with respect 

to BCT in UG dental education, together with a lack of opportunities for OHA CPD appear to be a 

barrier to the provision of good quality OHA for all. 

Chapter 3 also showed that OHA provision as reported by both DPs and patient participants is mainly 

given by verbal methods, which included information about toothbrushing and interdental cleaning.  

Practical demonstration techniques were used less often, and BCTs by only a small proportion of 

DPs. In line with the differences identified in the UG teaching received, differences in the way 

dentists and DH/DTs gave advice to patients were also observed, with DH/DTs more likely to use 

practical methods or BCT than dentists. As well as reflecting training differences, the methods 

employed to deliver OHA might also reflect the time available. Time was the biggest barrier to DPs, 

and verbal advice is a quicker method of delivering advice compared to a practical demonstration of 

how to perform oral hygiene. To address other components of COM-B aside from practical 

capability, more time may be required than is available currently to DPs to implement behaviour 

change methods which address opportunity and motivation factors.  

Previous studies have reported that DPs have high confidence in their OHA and its efficacy, and high 

intentions of providing it, however, they may not be knowledgeable of the most effective ways to 

deliver it which will result in behaviour change (Public Health England, 2020; Kay et al, 2016; 

Sheiham and Watt, 2000). Studies have shown that giving verbal advice alone is not effective in 

changing patient behaviour (Arlinghaus and Johnstron, 2017; Kay et al, 2015; Ramseier and Suvan, 

2010). Furthermore, the reliance on mainly verbal advice about how to clean teeth demonstrated in 

chapter 3 indicates that DPs are more likely to address the “capability” aspect of the COM-B model 

of change and give advice on how to practically perform oral hygiene, and they may not consider 

“motivation” and “opportunity” factors. Lack of motivation factors were the most common factors 

identified by patients for not complying with advice. Not addressing these factors means DPs are 
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unlikely to be successful in initiating and supporting patients in making positive changes to their 

behaviour (Asimakopoulou and Newton, 2015).  

When asked what was most likely to lead to an improvement in how they cared for their teeth and 

gums, patient participant responses (chapter 3) indicated different preferences, supporting the 

existing argument for individualised and personalised care (Department of Health, 2021; 

Asimakopoulou et al, 2019). Most commonly patients reported that they would be most likely to 

bring about a change in the way they cared for their teeth if they needed treatment for disease, saw 

pictures of their own teeth with decay or gum disease, having a practical demonstration from a DP 

or hearing about their individual risk of disease. Two of these selections, seeing pictures of their 

teeth and gums and hearing about risks were tested for their ability to improve OH behaviour in the 

RCT described in chapter 4. This RCT showed that using a personalised approach to OHA which 

included images of patient’s teeth and gums when delivering OHA leads to greater improvements in 

oral health over 4 weeks as compared to the standard of OHA delivered in the general dental 

services alone, and intra oral cameras have the potential to be accurate enough to be considered as 

a tool for monitoring oral hygiene, a larger and longer study being required for confirmation  

(Holloway et al, 2022). Similar findings were reported in a recent systematic review which indicated 

that medical imaging has the potential to motivate patients to participate in risk-reducing 

behaviours (Hollands et al, 2022). The use of intra-oral cameras is likely to become more common in 

dentistry as the technology becomes more affordable, and could be a tool easily utilised by other 

members of the dental team, such as nurses and DH/DT. 

There is evidence that BCTs based on the COM-B model are effective in other areas of healthcare for 

encouraging and supporting health behaviour change, such as in smoking cessation and tackling 

obesity (Burton et al, 2021; Coupe et al, 2021; Gould et al, 2017; Fulton et al 2016). For DPs, a move 

to the use of BCT for delivering OHA would for most require them to change their current OHA 

practices, and access appropriate BCT training, and there may be resistance to change without an 

increase in the time they are able, and willing, to spend with patients, and incentives to provide 

OHA. The COM-B model and the Theoretical Domains Framework are designed to facilitate the 

implementation of new practices (Atkins et al, 2017), and COM-B was used in the development of 

the behaviour change intervention used in Chapter 5. It was demonstrated that DPs who employed a 

GPS psychological intervention when delivering OHA to their patients were more effective at 

improving the oral health of patients with gingivitis compared to the standard of OHA which is 

taught at dental schools (Holloway et al, 2021). Furthermore, this intervention was delivered 

successfully by recently qualified dentists after one afternoon of training, which indicates it is easy to 
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teach DPs the skills required. This study and that of chapter 4 add to the dental literature positively 

in favour of utilising methods other than just simply verbal advice for the provision of OHA.  

Taken together, the results from the studies in this thesis highlight that DPs should be given more 

time to deliver OHA, provided with more training about BCT and be familiar with the COM-B theory 

so that they can provide individualised, personalised OHA to patients, which is more likely to bring 

about change and improve people’s oral health compared to the standard of OHA which is currently 

provided in the general dental services. To allow all DPs to begin using BCT, integrated teaching with 

all members of the dental team (dentists, DH/DT, nurses) at UG level on BCT, and implementing BCT 

in practice through practical workshops is required to ensure long term consistency and 

effectiveness. The data indicates that there is a need to produce high-quality CPD in line with NICE 

and evidence base guidance which DPs can access during their professional careers. OHA training 

should be updated and accessed regularly to stay up to date of the field of behaviour change science 

(Department of Health, 2021; NICE, 2015). While two successful interventions are described here, 

more research on using BCT and psychological interventions is needed to substantiate validity and to 

arm DPs with methods they can employ in a variety of settings which are tailored to their individual 

patient’s needs. The clinical trials in this thesis could have been strengthened by patient and public 

involvement by working in partnership with patients in the planning, design and carrying out of the 

research. The way information was provided to participants in these studies may have influenced 

the results, and involvement of patient and public groups may have improved communication with 

participants and in chapter 5, improved the loss to follow up from the study by improving the 

participant experience of taking part in this study. In future studies on oral hygiene interventions, 

patient and public involvement would strengthen findings and should be planned into the study in 

the early stages of any research proposal.    

Since beginning this PhD research, a timely consensus statement on future directions for the 

behavioural and social sciences in oral health has been published, which advocates for further 

behavioural research applied to oral health (McNeil et al, 2022). Dental system reform in England 

and Wales is currently in-progress and places a higher emphasis on prevention and the key role of 

DPs in encouraging and supporting patients in adopting healthier behaviours (Department of Health, 

2021). For DPs to be successful in supporting patients in behaviour change, they require the 

knowledge and skills to translate and implement BCT into practice (McNeil et al, 2022). Ultimately 

OHA delivered by DPs is a downstream intervention, and any intervention delivered in GDP which 

improves oral health of patients has the potential to widen dental inequalities. A holistic approach to 

improving the oral health of the population also requires consideration of mid- (addressing social 

factors) and upstream- (policy level) oral health promotion interventions to avoid increasing oral 



256 
 

health inequalities (Watt, 2007). The role of homecare by patients is of paramount importance to 

prevent gingivitis and periodontitis and the Economist Intelligence Unit (EIU) economic analysis 

stated that by eliminating gingivitis using home care prevention techniques delivered by DPs can 

have a positive return on investment (Bishop et al, 2021). Neglecting to manage gingivitis can 

significantly increase costs and reduce healthy life years, therefore the emphasis on self-care and 

prevention is critical from both an individual and a societal perspective (Bishop et al, 2021). This 

however needs to be delivered to patients in a format that is effective so that home care is self-

performed regularly and meticulously and is sustained over a lifetime. 
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Chapter 7: Future Work 

The findings from this research have raised further questions which warrant investigation and 

exploration. Research into the following topics would assist in establishing greater accuracy of dental 

education on OHA and add to the evidence base on the use of behaviour change methods for 

improving oral hygiene behaviours in patients, ultimately to reduce the burden of preventable oral 

disease within the population.  

1. Investigate the variability of teaching of OHA delivery and BCT implementation in UK dental 

schools  

Chapter 2 highlighted that teaching of OHA and BCT varies between dental schools and that there 

is little high quality CPD available to DPs on delivering OHA and BCT in practice. A further study on 

dental education into how OHA and behaviour change is taught to dental and DH/DT students 

which samples a larger number of students and also incorporates educator and university 

perspectives to explore whether the findings from this chapter are representative of the larger 

student population (and not just a group of well-motivated students) is needed. Dental students in 

their third and fifth years (or fourth year of 4-year courses), and DH/DT students in their final year 

are well placed to provide information on the teaching they have received on delivering OHA and 

implementing BCT during their courses and also provide their perceptions of confidence in 

implementing BCT. Dental nurses could also be sampled to explore how they are taught to deliver 

OHA. A questionnaire-based study with additional focus-groups to collect more detailed qualitative 

data would be suitable for exploring perceptions of teaching from both student and dental 

educator perspectives and comparing whether there is a disconnect between what universities 

deliver, and what students report they receive. The aim would be to compare differences in OHA 

and BCT teaching in each of the DP student groups between dental schools and also differences 

between what schools feel they deliver and what students have received. The study questionnaire 

would cover similar topics to what has been included in the study in chapter 2.  

2. Informing the development of high-quality resources of CPD on OHA and BCT in dentistry 

There are few high-quality post-qualification CPD courses available to DPs on the delivery of OHA 

and implementation of behaviour change into practice. This topic is also not recognised as an 

important topic in the GDC recommended CPD topics. A study which explores DP requirements for 

CPD in this area would be useful to guide the development of relevant and appropriate high quality 

CPD courses. A qualitative study which would sample DPs in the UK and involve dentists, DH/DT 

and nurses to determine what is most important in designing CPD on this topic and exploring 

preferred methods of learning such as workshops, role-play or asynchronous online based CPD 
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could be carried out. The aim of this study would be to inform the development of relevant and 

useful CPD to engage with DPs and improve their ability to implement BCT into their practice. 

3. Further exploration into the relationship between motivation and compliance with OHA 

Patient responses to why they do not comply with OHA revealed that the main reasons were 

motivation factors, but this information was only gained from a small group of survey participants. 

Physical and psychological capability are important aspects of COM-B which most DPs include 

when delivering OHA, as advice is most often practical concepts, but motivation is not often 

addressed. A variety of motivation related factors were given by participants, so further 

exploration into motivation factors may allow a deeper understanding of what barriers patients 

face to implementing OHA in their daily routines and better inform behaviour change interventions 

designed to address these in GDP. A patient survey which captures views of participants who have 

been diagnosed with gingivitis and assesses their motivation levels and reasons for not complying 

with advice they have received from their DP should be carried out. The aim of this study would be 

to explore the relationship between motivation and non-compliance with OHA.   

4. Investigating the perceptions of dental team members on other team member roles  

The findings in chapter 3 showed that DPs felt the DH/DT is the best role to deliver OHA. This could 

be because of the perception of DPs towards the DH/DT roles. Further exploration on 

understanding the attitudes towards the scope of practice of these roles with qualitative research 

could allow the understanding of these findings. A sample of dentist, DH/ DT, and dental nurses 

could be recruited to participate in focus groups to collect information on the attitudes of each role 

to OHA provision, who should provide it and why. Non-clinical dental staff, such as receptionists, 

could also be included to explore the wider dental team attitudes and opinions towards the 

delivery of OHA in day-to-day general practice. The aim of this research would be to understand 

the attitudes of dental team members towards roles within the dental team in regard to delivering 

OHA.  

5. Further investigations into the use of intra-oral cameras in enhancing OHA  

Chapter 4 was a pilot study which showed that the use of an intra-oral camera to generate a 

pictorial report when delivering OHA can bring about greater improvements to oral health 

compared to standard OHA. A bigger trial which investigates this further on a larger scale to 

confirm the findings is already planned and will be a 2-arm randomised controlled trial which 

compares standard verbal only OHA with pictorial report OHA of healthy adult participants 

attending GDP exhibiting signs of gingivitis (MGI of ≥2). An additional intervention arm could be 
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considered which could involve the GPS OHA intervention tested in chapter 5, to compare OHA 

given with pictures against the use of the GPS intervention. Furthermore, qualitative research on 

DP perspectives and attitudes towards intra oral camera technology would add to the evidence 

base for the use of this tool and identify barriers to its use within GDP.  
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Appendix B - CPD provider websites and URLs 
 

Provider URL 

1 GSK https://www.gskhealthpartner.com/en-sa/learning-lab/other-
learning-resources/  

2 dentalcare.co.uk (Oral-B) https://www.dentalcare.co.uk/en-gb  

3 Wrigley Oral Healthcare Programme https://www.wrigleyoralhealthcare.co.uk/cpd  

4 BDA https://cpd.bda.org/  

5 e-learning for healthcare https://www.e-lfh.org.uk/  

6 CPD4dentalhygienists https://www.cpd4dentalhygienists.co.uk/  

7 UCL Eastman Dental Institute https://www.ucl.ac.uk/short-courses/eastman-dental-institute-
cpd-courses   

8 CPD UK https://cpduk.co.uk/  

9 Reed Courses https://www.reed.co.uk/courses/profile/cpd-courses  

10 Manchester University https://www.bmh.manchester.ac.uk/study/dentistry/cpd/  

11 Dental Nurse Network https://www.dentalnursenetwork.com/  

12 Skills Platform https://www.skillsplatform.org/  

13 Bradford College https://www.bradfordcollege.ac.uk/  

14 ProDental CPD https://www.prodentalcpd.com/  

15 MyDentalCPD https://www.mydentalcpd.co.uk/  

16 NHS Education for Scotland https://www.nes.scot.nhs.uk/  

17 Dental Update https://www.dental-update.co.uk/  

18 Listerine Professional https://www.listerineprofessional.co.uk/cpd-educational-
programme 

19 FMC Connecting Dentistry (Dentistry CPD) https://cpd.dentistry.co.uk/  

20 HEE South West/maxcourse https://www.maxcourse.co.uk/swdentalpg/ 

21 The Probe https://the-probe.co.uk/  

22 BSDHT https://www.bsdht.org.uk/  

23 Apolline CPD https://www.apollinetraining.co.uk/  

24 Tempdent https://www.tempdent.co.uk/training/online-dental-cpd/  

25 Isopharm https://training.isopharm.co.uk/  

26 Colgate Professional https://www.colgateprofessional.com/  

27 Dental Juice https://www.dentaljuce.com/  

28 CPD4dentalnurses https://www.cpd4dentalnurses.co.uk/  

29 University of Essex https://www.essex.ac.uk/  

30 LonDEC https://www.londec.co.uk/  

31 Newcastle University https://www.ncl.ac.uk/  

32 RCS England https://www.rcseng.ac.uk/  

33 BSP https://www.bsperio.org.uk/  

34 University of Sheffield https://www.sheffield.ac.uk/  

35 Health Education and Improvement Wales https://heiw.nhs.wales/  

36 CPD Online https://cpdonline.co.uk/  

37 Yorkshire and Humber Deanery https://www.yorksandhumberdeanery.nhs.uk/  

38 Dentinal Tubules https://www.dentinaltubules.com/  

39 Health Education England (HEE) (London, 
Midlands, North East, North West, Thames 
Valley, Wessex Deaneries) 

https://www.hee.nhs.uk/our-work/postgraduate-medical-
dental-education  

40 Faculty of Dental Surgery (RCSG)  https://rcpsg.ac.uk/dental-surgery/  

41 Dental Protection https://www.dentalprotection.org/  

42 Dental Referrals https://dental-referrals.org/courses-overview/  

43 EduCare https://www.educare.co.uk/  

https://www.gskhealthpartner.com/en-sa/learning-lab/other-learning-resources/
https://www.gskhealthpartner.com/en-sa/learning-lab/other-learning-resources/
https://www.dentalcare.co.uk/en-gb
https://www.wrigleyoralhealthcare.co.uk/cpd
https://cpd.bda.org/
https://www.e-lfh.org.uk/
https://www.cpd4dentalhygienists.co.uk/
https://www.ucl.ac.uk/short-courses/eastman-dental-institute-cpd-courses
https://www.ucl.ac.uk/short-courses/eastman-dental-institute-cpd-courses
https://cpduk.co.uk/
https://www.reed.co.uk/courses/profile/cpd-courses
https://www.bmh.manchester.ac.uk/study/dentistry/cpd/
https://www.dentalnursenetwork.com/
https://www.skillsplatform.org/
https://www.bradfordcollege.ac.uk/
https://www.prodentalcpd.com/
https://www.mydentalcpd.co.uk/
https://www.nes.scot.nhs.uk/
https://www.dental-update.co.uk/
https://www.listerineprofessional.co.uk/cpd-educational-programme
https://www.listerineprofessional.co.uk/cpd-educational-programme
https://cpd.dentistry.co.uk/
https://www.maxcourse.co.uk/swdentalpg/
https://the-probe.co.uk/
https://www.bsdht.org.uk/
https://www.apollinetraining.co.uk/
https://www.tempdent.co.uk/training/online-dental-cpd/
https://training.isopharm.co.uk/?
https://www.colgateprofessional.com/
https://www.dentaljuce.com/
https://www.cpd4dentalnurses.co.uk/
https://www.essex.ac.uk/
https://www.londec.co.uk/
https://www.ncl.ac.uk/
https://www.rcseng.ac.uk/
https://www.bsperio.org.uk/
https://www.sheffield.ac.uk/
https://heiw.nhs.wales/
https://cpdonline.co.uk/
https://www.yorksandhumberdeanery.nhs.uk/
https://www.dentinaltubules.com/
https://www.hee.nhs.uk/our-work/postgraduate-medical-dental-education
https://www.hee.nhs.uk/our-work/postgraduate-medical-dental-education
https://rcpsg.ac.uk/dental-surgery/
https://www.dentalprotection.org/
https://dental-referrals.org/courses-overview/
https://www.educare.co.uk/
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Provider URL 

44 Enhanced CPD Pro  https://enhanced.cpdpro.org.uk/  

45 Dental Training https://dentaltrainingltd.com/dental-cpd-online/  

46 Society for the Advancement of 
Anaesthesia in Dentistry (SAAD) 

https://www.saad.org.uk/  

47 Wrights Academy  https://www.wrightsacademy.com/  

48 BPI Dental Education https://bpieducation.co.uk/  

49 DDU https://www.theddu.com/  

 

https://enhanced.cpdpro.org.uk/
https://dentaltrainingltd.com/dental-cpd-online/
https://www.saad.org.uk/
https://www.wrightsacademy.com/
https://bpieducation.co.uk/
https://www.theddu.com/l
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Appendix C – What oral hygiene advice do patients receive from dental care 

professionals? - Study Documents 

Participant Information Sheet 
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Appendix D – How do dental care professionals give oral hygiene advice? - Study 

Documents 

Participant Information Sheet 
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Appendix E - The use of behavioural motivation in the form of goal setting, planning 

and self-monitoring (GPS) to enhance adherence to oral hygiene recommendations 

and improve patient oral health - Study Documents 

Oral Health Information Sheet 
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Plaque and Marginal Bleeding Score Record 
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Appendix F – Publications 

Randomised controlled trial demonstrating the impact of behaviour change 
intervention provided by dental professionals to improve gingival health

Jessica A. Holloway,  Maria Davies, Claire McCarthy, Iftekhar Khan, Nicholas 
C.A. Claydon, Nicola X. West 

Journal of Dentistry
Vol.115, Dec 2021, 103862

https://doi.org/10.1016/j.jdent.2021.103862
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A pilot study to evaluate the impact of digital imaging on the delivery of 
oral hygiene instruction

Jessica A. Holloway, Joon Seong, Nicholas C.A. Claydon, Maria Davies, 
Nicola Hellin, Iftekhar Khan, Nicola X. West

Journal of Dentistry
Vol.118, March 2022, 104053

https://doi.org/10.1016/j.jdent.2022.104053
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