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Abstract

Background

Despite improvements over the last several years, dental caries in children in
Scotland is still high and large socioeconomic inequalities persist. These
improvements (observed in the first year of school) are thought to be as a result
of the universal supervised toothbrushing programme in nursery schools, which is
part of Childsmile, Scotland’s national child oral health improvement programme.
Many children, however, experience tooth decay before reaching nursery age (2-
3 years), prior to receiving the benefit of the nursery supervised toothbrushing
programme - with the greatest burden of disease being experienced by children
from the most socio-economically disadvantaged areas. Childsmile’s Dental Health
Support Workers (DHSWs) provide tailored support to targeted families in the
home setting, including the promotion of supervised toothbrushing in the early
years. It is widely recognised that there are numerous social, environmental and
family level barriers to positive toothbrushing behaviours but to date there have
been no theory-based interventions targeted to more socio-economically
disadvantaged families of very young children in the home setting.  An existing
behaviour change intervention to support parental supervised toothbrushing,
called Uitblinkers, is in place in dental practices in The Netherlands delivered by
dental therapists to families with children aged 2 to 10 years who attend practice,
that has shown some promising results. This thesis describes the process of the
development and feasibility testing of a new home-based toothbrushing tool,
STAR, based on the Uitblinkers tool, delivered by Childsmile’s DHSWs to targeted

families in Scotland.

Methods

The research process is underpinned by the use of a pragmatic approach and
informed by elements from implementation science. The project is comprised of
three studies. For the first study, an initial review of the literature was carried
out to identify reported barriers to home toothbrushing for parents/carers with
young children to inform the first round of a Delphi study. The aim of the Delphi

was to reach consensus amongst experts on the most important barriers to



parent/carer supervised toothbrushing and appropriate behaviour change
techniques to address them. Purposive and snowball sampling identified an
expert panel who completed a modified Delphi exercise consisting of two
rounds. In the first Delphi round, an expert panel prioritised the most important
barriers to include in the new tool, while in the second round the panel
validated the most appropriate strategies to address these barriers. The second
study utilised 12 qualitative in-depth interviews with DHSWs to seek feedback
and insight into the potential barriers and facilitators to the use of the new
toothbrushing tool. Interviews were analysed using framework analysis and
mapped to the modified Consolidated Framework for Implementation Research
(CFIR). Development of the content and resources for the new tool was
undertaken and co-produced with DHSWs. Prototype cards and illustrations were
designed alongside a graphic designer. This then resulted in the production of a
prototype complete set of cards being produced to be tested out as part of the
next study. As part of the third study, a two-day simulation workshop with four
DHSWs and two parents tested the acceptability and feasibility of the tool. The
simulated interactions between DHSWs and parents were video recorded and the
conversational process was analysed and visually represented using the
Functional Resonance Analysis Method (FRAM) - a novel approach in this area. Six
exit interviews with six participants were also conducted and again analysed

using framework analysis and CFIR.

Results

The literature review identified 18 relevant papers from which parent/carer
home supervised toothbrushing barriers were collected. Twenty one experts
ranked 11 out of 13 barriers as being important with ‘difficult child behaviour’
and ‘structures and routines’ being the most important. Twenty one experts
ranked the strategies operant conditioning, stimulus-control, and goal-setting,

as being appropriate approaches to tackle the barriers.

DHSWs were positive about the use of the STAR tool, feeling it would be a useful
addition to their current practice. The barriers included in the tool were
relevant and reflected what they saw during home visits and strategies were

thought to be helpful and would fit in with support they currently provide.



Working alongside DHSWs, the STAR toothbrushing tool was then simulated with
parents and DHSWs to investigate it feasibility and acceptability. DHSWs and
parents responded positively to the use of the STAR tool and reported it was
easy to use and adaptable to families with different barriers to toothbrushing.
Six weeks follow-up found that parents had been able to use the strategies given
to them to make beneficial changes to their toothbrushing routines. FRAM
analysis showed that there was variation between DHSWs in how the STAR tool
was used in action, in terms of both identifying toothbrushing barriers and
delivering appropriate strategies. Each DHSW was able to complete each stage of
the STAR process while still being able to incorporate their current Childsmile
support. The STAR tool was able to be used flexibly by DHSWs to provide tailored

toothbrushing advice to families.

Conclusions

This theory-based toolkit (The STAR tool) was developed to assist Childsmile
DHSWs deliver tailored toothbrushing support to (targeted) parents/carers of
young children in the home setting. The toolkit was feasible and acceptable to
end users (both those delivering and those in receipt) and offered a flexible
means of delivery dependent on the parents/carers level of need. A number of
potential barriers to full scale roll out were identified during the process which
may require additional considerations including DHSWs who only visit a family
once, DHSWs who only carry out home visits when the child is very young and
before toothbrushing has started, children with additional support needs and
families in which English is not their first language. The STAR is currently being
rolled out for use by DHSWs in the home setting and outcome and process

evaluation is underway.
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Chapter 1

1.1 Dental caries

Oral health is a vital part of general health as well as being essential for well-
being (Petersen, 2003). Oral health has been defined by the World Dental
Federation as being “multi-faceted and includes the ability to speak, smile,
smell, taste, touch, chew, swallow and convey a range of emotions through
facial expressions with confidence and without pain, discomfort and disease of
the craniofacial complex” (p.792) (Glick et al., 2016, Glick et al., 2017). The
most common disease affecting oral health is dental caries, also known as tooth
decay, which has also been reported as being the most prevalent chronic disease
worldwide (GBD 2019 Disease and Injury Incidence and Prevalence Collaborators,
2020).

Dental caries is defined as “the localised destruction of susceptible dental hard
tissues by acidic by-products from bacterial fermentation of dietary
carbohydrates” (p.51) (Selwitz et al., 2007) and its development is
multifactorial. The definition, pathogenesis and aetiology of dental caries has
been extensively reviewed (Selwitz et al., 2007, Colak et al., 2013). These
narrative reviews covering the historic literature are broadly in agreement.
Briefly, caries develops as a result of the interaction between sugars in food and
drink and bacteria in dental plaque. The main cariogenic bacteria found in the
oral cavity are Streptococcus mutans and Streptococcus sobrinus (Zhu et al.,
2023). It was identified that when compared with children without dental caries,
children with active caries more often had specific microorganisms and at higher
levels (Fragkou et al., 2016). The isolation rates of these specific microbes were
66% Streptococcus mutans, 11% Streptococcus sobrinus and 18% Candida

albicans.

The sugars found in food in drink are metabolised by the oral bacteria leading to
an increased production of acids. The resultant fall in pH level causes calcium
and phosphate to be lost from the enamel, a process known as demineralisation
(Colak et al., 2013). Demineralisation can lead to tooth surface loss and the

formation of carious lesions. Saliva has a protective capacity in that it can dilute
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and buffer plaque acids and act as a reservoir for minerals which can enter the
enamel, allowing remineralisation to take place (Pedersen and Belstrom, 2019).
Figure 1-1 visualises the balance between protective and pathological factors
involved in the caries process, outlining the mineralisation versus
remineralisation dynamic. The authors of the ‘caries balance’ model outline that
a carious lesion will progress if the pathological factors such as presence of
bacteria or sugars in the mouth are present, while the protective factors such as
fluoride or sufficient salivary follow can halt the progression of caries
(Featherstone, 2004). This approach, however, indicates only the biological
factors involved in the caries development process, which is often the basis of
biomedical models of oral health. The biomedical model of health considers only
the biological causes of a disease without taking into account any social,

psychological or behavioural elements of a disease (Farre and Rapley, 2017).

While the ‘caries balance’ explains the biological process of how dental caries
develops, the Lancet Commission published a series on oral health (Peres et al.,
2019) which highlighted the importance of shifting from a biomedical model to a
model which fully encompasses the social and commercial determinants of oral

health including dental caries.

Protective Factors Pathological Factors
Saliva flow and components Acidogenic bacteria (mutans
Proteins, antibacterials streptococci and lactobacilli}
Fluoride, calcium, phosphate Frequency of fermentable
Protective dietary components carbohydrate ingestion
Non-cariogenic sweeteners Reduced salivary function

Figure 1-1: The ‘caries balance’ (Featherstone, 2004)

NO CARIES
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1.2 Global burden/trends of dental caries

While the prevalence of caries has fallen across all age groups in many countries,
particularly high and middle income countries over the past few decades
(Lagerweij and van Loveren, 2015), it remains one of the most common diseases
globally, in particular in socioeconomically deprived groups (Do, 2012). Caries
has been described as a “disease of deprivation” (p.72) (Masood et al., 2019),
with those in lower socioeconomic groups having a significantly greater risk of

suffering from caries (Schwendicke et al., 2015).

It has been estimated by the World Health Organisation that around 3.5 billion
people globally suffer from some form of oral disease, including dental caries.
This accounts for almost 50% of the global population. The Global Burden of
Disease (GBD) 2019 reported that untreated caries in permanent teeth is the
most common non-communicable disease (GBD 2019 Disease and Injury Incidence
and Prevalence Collaborators, 2020). GBD 2019 also estimated that there were
3.09 billion new cases of untreated caries in permanent teeth, with an
additional 2.03 billion existing prevalent cases. In addition, caries is one of the
most common conditions affecting children globally. It has been reported that
there were 1.15 billion new cases of decay in primary teeth and 0.52 billion
existing cases (GBD 2019 Disease and Injury Incidence and Prevalence
Collaborators, 2020). There have been large increases in these estimates of
caries figures since 1990 (Qin et al., 2022). There was a variation in the trends
of caries incidence and prevalence between the 204 countries and regions
included in Qin and colleagues’ (2022) report. The authors suggested that this
may be due to variations in economic development and lifestyles between

countries, in particular with regards to eating habits.

Dental caries and other dental diseases also have a large economic impact. This
economic burden can be related to both direct costs such as expenses related to
dental treatment, and indirect costs such as losses to productivity as a result of
missing time from work or school (Peres et al., 2019). According to the World
Health Organisation’s Global Oral Health Status Report 2022, the reported global
annual economic burden of caries in permanent teeth amounts to USS 22 billion
and in deciduous teeth the cost amounts to USS 1.55 billion (Jain et al., 2023).
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1.2.1 Caries in children in Scotland
1.2.1.1 Caries experience

In the primary dentition, caries experience is usually measured using the dmft
index. This is a recording of the number of teeth counted during a visual
inspection to be decayed (d), missing (m) or filled (f). The process through which
a tooth is recorded as being carious during an inspection, involves the reporting
of the ‘obvious decay experience’. The obvious decay experience (dsmft) is the
total number of teeth which appear clinically to have decay into dentine. This
includes teeth which have previously been filled and require further treatment,
filled teeth and teeth which are missing as a result of decay. No obvious decay

experience refers to the absence of any obvious missing, filled or decayed teeth.

1.2.1.2 National Dental Inspection Programme (NDIP)

The National Dental Inspection Programme (NDIP) was set up in 2002 to collect
information on the oral health status of children in Scotland. NDIP is comprised
of two levels: a Basic Inspection which all children in Primary 1 (age 4-5 years)
and Primary 7 (age 10-11 years) receive and a Detailed Inspection which is
completed in either Primary 1 or Primary 7 children in alternate years (Scottish
Dental, 2023b). NDIP uses a relative measure of deprivation across a number of
small areas (known as data zones) across Scotland called The Scottish Index of
Multiple Deprivation (SIMD). In 2003, NDIP reported that the decay experience of
Scottish children was poor, particularly compared to other Western European
countries, with just 45% of children having no obvious decay experience (Scottish
Dental Epidemiological Co-ordinating Committee, 2003). In addition, very little
improvement in levels of children with no decayed, missing and filled teeth had
been seen since the late 1980s. This report also pointed out the existence of a

social gradient in the oral health of 4-5 year old children in Scotland.

The 2020 NDIP report described that there have been improvements in caries
levels over the past several years with 73.5% of primary 1 children (4-5 years
old) having no obvious decay experience (Public Health Scotland, 2020). While

there have been decreases in the percentages of children experiencing tooth
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decay, socioeconomic inequalities persist. In 2020, only 58.1% of 4-5 year old
children from the most deprived areas had no obvious decay experience in
comparison to 86.9% in the least deprived area. Figure 1.2 demonstrates that
while each socioeconomic group has experienced improvements in caries
experience, the gap in caries experience has remained, with an absolute
difference of around 30% between children living in SIMD 1 and SIMD 5 areas
being maintained between 2012 and 2020. There was, however, a 1.3%
improvement in the absolute inequality between 2018 and 2020 as the
difference in children with no obvious decay caries experience between children
in SIMD 1 and SIMD 5 decreased to 28.8% in 2020. (Public Health Scotland, 2020).

‘ 2012 2014 ®m2016 =2018 = 2020 |

100 4
20 -
8
e s0-
2
& 70 -
=3
s 60
)
o 50
@
©
o 40
3
'S 30 A
3
o 20 +
c
= 10 -
=
< 1 2 3 4 5
Most deprived SIMD quintile Least deprived

Figure 1-2: Change in the percentage of P1 children in Scotland with no obvious decay
experience; by SIMD fifth (Public Health Scotland, 2020)

1.2.2 Attendance at dental practice of children in Scotland

With regards to NHS dental registration, the most recent data published in 2022,
found that the registration rates for children living in the most deprived areas
was similar to that of those living in the least deprived areas (Public Health
Scotland, 2022). However, children from more deprived areas were less likely to
have seen a dentist in the previous two years compared to those from less
deprived areas (55.3% compared to 73.1%). There was also a large decrease seen
in the numbers of 0-2 year old children being registered with a dentist, with a
14% drop between 2019 and 2020. There was a decrease in the percentage of
children registered with a dentist, with 87.7% being registered as of 30t

September 2021 compared with 91.4% in 2020. This is likely due to disruptions to
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dental services caused by the Covid-19 pandemic meaning children were not
registered with a dentist for the first time. On 237 March 2020, dental practices
suspended all dental treatments as the country entered a period of lockdown.
Dentists reopened on 22" June 2020 for emergency care only before expanding
their service to being able to see all patients for non-aerosol generating
procedures from 12t July 2020 (Scottish Dental, 2023a). It is important that
children in the youngest age group do not miss out on important anticipatory
preventative care as this is a time when life-long health behaviours can be
established. (Shaw et al., 2009)

1.3 Impact of caries on children and families

Children are at risk of developing caries from eruption of the first deciduous
tooth at around 6 months old. Newly erupted teeth are more susceptible to
decay as the enamel is less resistant until further matured and due to difficulties
with cleaning. As a result, children are more vulnerable to developing caries
(Reich et al., 1999). In addition, inappropriate feeding practices, such as night
time bottle feeding, can put infants and toddlers at risk of developing caries
known as nursing caries or early childhood caries. (Colak et al., 2013) Early
childhood caries (ECC) has been defined as “the presence of one or more
decayed, missing, or filled tooth surfaces in any primary tooth in a child at

71 months of age or younger” (p.157) (Anil and Anand, 2017).

1.3.1 Impact of caries on children

Caries can negatively impact on a child’s quality of life (Bonecker et al., 2012).
Children with tooth decay are significantly more likely to experience tooth or
mouth pain than those without decay (White et al., 2006). It has also been seen
that an increase in the severity of the decay is associated with an increased risk
of infection (Pine et al., 2006). Pine and colleagues (2006) investigated the
relationship between untreated carious teeth and dental sepsis in five year old
children in Scotland. The study reported on 6,694 children and found that
children in which dental sepsis was present had a mean dmft of 6.30 (SD = 3.63)
in contrast to children without sepsis who had a mean dmft of 2.36 (SD = 3.25).

Untreated tooth decay was a significant factor in the presence of dental sepsis.
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Zaror et al (2022) conducted a systematic review and meta-analysis exploring
the impact of early childhood caries on oral health related quality of life. The
review identified 35 studies which reported on caries in children under 6 years
old using validated measures. The report included 24 studies comprising 21,555
participants in the meta-analysis. The results reported that children with early
childhood caries had a higher likelihood of reporting an impact on their oral
health related quality of life than children who didn’t have caries (Odd Ratio
(OR): 1.99, 95% Confidence Interval (Cl): 1.51-2.62; 6 studies). This effect was
higher in children with severe caries (dmft>5) (OR: 5.00, Cl: 3.70-6.74; 8
studies). The review included 8 studies in the meta-analysis of the oral health
related quality of life domains which are measured by the Early Childhood Oral
Health Impact Scale (ECOHIS). ECOHIS is a questionnaire which is used to
evaluate children’s oral health-related quality of life (Pahel et al., 2007). It was
found that the symptom (having oral or dental pain) and psychological (having
trouble sleeping or being irritable or frustrated) domains were most impacted by
caries. The authors of the review did acknowledge however, that the evidence
quality for outcomes assessed was very low as a result of limitations in the risk

of bias and imprecision (Zaror et al., 2022)

The pain and infection from decayed teeth can result in problems with eating
and sleeping (Low et al., 1999). In addition, a 2012 study asked 5 year old
children about their oral health and found that compared to children with no
obvious decay experience, those with caries were more likely to report problems
with their teeth which limited their ability to eat, drink, sleep, play or smile
(Tsakos et al., 2012). The authors used a self-reported oral health related
quality of life measure developed for 5-year-old children and included 332
children. 49% indicated at least one oral impact on their daily life, 28.7%
reported difficulties with eating, 18.5% had difficulty sleeping, 14.9% avoided
smiling due to toothache and 12.5% avoided smiling due to appearance. A
United Kingdom based study also reported on the issues children with dental
caries experience (Knapp et al., 2021). Knapp et al (2021) carried out an
investigation of 85 children (age 5-16 years) with dental caries awaiting general

anaesthetic treatment. They found that 56% of those included reported their
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teeth causing them to cry and 91% had problems with food getting stuck in their
teeth.

Tooth decay can also lead to missing time from school and poorer school
performance (Jackson et al., 2011), which could potentially have more long term
consequences. A US based study analysed data from the National Survey of
Children's Health for 45,711 children aged 6-17 years and found that those with
tooth decay had 1.54 greater odds of being absent from school (95% confidence
interval: 1.28-1.85) (Guarnizo-Herreno et al., 2019). In addition, systematic
reviews have shown that children suffering from tooth decay are more likely to
have both worse school attendance and worse school performance than children
without caries (Ruff et al., 2019, Bessa Rebelo et al., 2019).

1.3.2 Impact of caries on family

Dental caries in children can also have a wider impact on other members of the
family. One study looked at the family impacts of severe tooth decay in children
in the United Kingdom (Abed et al., 2020). It used data of 3859 school age
children, extracted from the 2013 Children’s Dental Healthy Survey (CDHS). The
CHDS is a nationally representative cross-sectional survey of children (age 5, 8,
12 and 15 years old) in England, Wales and Northern Ireland. The impact of
severe decay on family life was measured using items from the Family Impact
Scale of the Parental-Caregiver Perceptions Questionnaire. The Family Impact
Scale assesses factors such as need to take time off work, parental sleep being
disturbed and parents’ feeling stressed or guilty. The study found that severe
dental caries in children had a significant negative impact on family life (Odds
Ratio: 6.00, 95% CI: 3.34-10.78). Parents of children with severe tooth decay
were more likely to require to take time off work and report that the child
required additional attention. These parents also had greater odds of feeling
guilty, stressed or having normal activities and sleep disrupted. These findings
were independent of child and family sociodemographic circumstances. Knapp et
al (2021) also surveyed parents of children who required treatment for tooth
decay and reported that 45.9% had needed to take time off work and 58.8% had
had their sleep disturbed.
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1.3.3 Treatment and financial impact of caries

It can often be difficult to treat young children with tooth decay in a dental
practice setting either due to the extent of the decay or difficulties in managing
child behaviour. As a result, treatment is often required to be carried out under
general anaesthetic, which is required to be carried out in a hospital setting in
the United Kingdom. Dental caries is the most common reason for children to be
admitted to hospital for general anaesthetic in the United Kingdom (Knapp et
al., 2017). For the financial year 2021 to 2022, there were 26,741 caries related
tooth extractions in 0-19 year olds in hospitals in England (Office for Health
Improvement & Disparities, 2023). The estimated cost for these extractions is
£50.9 million. In Scotland there were 1788 hospital procedures for tooth
extractions under general anaesthetic carried out in children aged 0-4 years
between 2015 and 2016 (ISD Scotland, 2019). The estimated cost of a child tooth
extraction under general anaesthetic in Scotland in 2015 was £653.26 (Anopa et
al., 2015). Extractions under general anaesthetic is a high-risk procedure and
can be traumatic for children (Knapp et al., 2017). Following the procedure,
many children suffer from pain, distress and require painkillers (Needleman et
al., 2008). Waiting times for treatment under general anaesthetic are often long
and many children suffer from repeated occurrences of pain during this period,
often requiring regular visits to their general dental practitioner (North et al.,
2007).

There has been an increase in the length of waiting times for dental treatment
under general anaesthetics as a result of the COVID-19 pandemic. (Elsherif et
al., 2021). The pandemic resulted in the cancellation of several appointments
and additionally the disruption of routine dental care. Between 20" March and
30t June 2020, 1,456 children in the South East of England had their
appointments for tooth extraction under general anaesthetic cancelled. There
were concerns by community dental services staff members that these
cancellations, and associated longer waiting time for treatment, would lead to
children being more likely to experience pain and require repeated prescriptions
for antibiotics (Elsherif et al., 2021).
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1.4 Risk factors for caries in young children

There are multiple factors that can impact on a child’s oral health and likelihood
of developing dental caries. Fisher-Owens et al (2007) described a conceptual
model which depicted a relationship between child, family and community

factors as having an influence on child oral health outcomes (Fisher-Owens et
al., 2007) (Figure 1-3).
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Figure 1-3: Child, family, and community influences on oral
health outcomes of children. (Fisher-Owens et al., 2007)

1.4.1 Diet

The consumption of free sugars is an essential dietary factor in the development
of dental caries (World Health Organisation, 2017). The UK Scientific Advisory
Committee on Nutrition defines free sugars as “All monosaccharides and
disaccharides added to foods by the manufacturer, cook or consumer, plus
sugars naturally present in honey, syrups and unsweetened fruit juices” (p.17)
(Scientific Advisory Committee on Nutrition, 2015). Free sugars exclude those

found naturally in milk and fresh and most processed fruit and vegetables.
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A systematic review explored the relationship between sugar intake and dental
caries (Moores et al., 2022). In addition, the review examined the impact of
limiting sugar consumption to <10% and <5% of energy intake on dental caries
(based on WHO recommendations. This systematic review was an update of a
previous systematic review exploring the same area. The updated review
included a total of 78 articles. The results of the review found that there is an
increased risk of dental caries associated with an increased consumption of free
sugars. Additionally, restricting sugar intake to <10% and <5% of energy intake
leads to a decrease in risk of developing dental caries. It was not possible for the
authors of this systematic review to undertake meta-analysis due to the
heterogeneity of the characteristics of the included studies (Moores et al.,
2022). Another systematic review examined the association between nutritional
factors, including sugar intake, and its effect on early childhood caries (Sandy et
al., 2023). The review assessed six studies which focused on children 6 years old
and under. The results found that children who ate sugary foods more than five
times a day were more likely to experience early childhood caries (OR 3.24; 95%
Cl 2.59, 4.03).

A high frequency of sugar intake in particular, leads to an increased caries risk
due to an extended exposure to an acidic environment, irrespective of the
amount of sugar consumed (Abou Neel et al., 2016). If teeth are exposed to
sugar regularly throughout the day, the rate of tooth demineralisation, as
described previously, will surpass the rate of remineralisation, increasing the
risk of caries (Colak et al., 2013). To reduce the risk of caries, it is therefore
advised to limit sugars to mealtimes only and to consume only sugar free or low

sugar snacks and drinks between meals.

1.4.2 Toothbrushing with fluoride toothpaste

Poor oral hygiene has been associated with higher occurrence of dental caries in
children as reported in systematic reviews. (Harris et al., 2004, Kirthiga et al.,
2019). In a systematic review and meta-analysis, Kirthiga et al (2019)
demonstrated the increased odds of developing early childhood caries associated
with poor oral hygiene (OR: 3.12 95% Cl: 1.77-5.49). One key factor in the
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prevention of caries is twice daily toothbrushing with fluoride toothpaste, which
should be carried out under parental supervision in young children. Several
systematic reviews have demonstrated the impact of fluoride toothpaste in the
reduction of the development of dental caries (Marinho et al., 2003, Twetman et
al., 2003, Walsh et al., 2010). A systematic review found that use of toothpaste
containing 1500ppm fluoride resulted in a reduction in the amount of new caries
in the primary dentition when compared with non-fluoridated toothpaste (Walsh
et al., 2020).

In addition, twice daily toothbrushing has been shown to be more effective than
brushing only once a day as reported in a systematic review by Marinho and
colleagues (Marinho et al., 2003). This review reported a 14% increase in the
prevented fraction of decay, missing and filled surfaces when once daily
toothbrushing with fluoride toothpaste was increased to twice daily. The
prevented fraction for this review was defined as the mean difference in caries
increment between the control group and the experimental group, divided by

the mean increment in the control group (Marinho et al., 2003).

Guidelines in the United Kingdom recommend that toothbrushing should be
supervised until the child is 7 years of age, described as parental-supervised
toothbrushing (PSB) (SDCEP, 2018, SIGN138, 2014).

1.4.2.1 Parent/carer supervised toothbrushing

Parental or carer involvement in toothbrushing can lead to a reduction in caries
and has a greater impact when commenced before the age of one (Pine et al.,
2004). A cross-sectional study carried out internationally of 2822 children aged
3.5-4.5 years old found that when toothbrushing was started during the child’s
first year of life, brushing was carried out twice a day, and an adult was involved
in the toothbrushing process, there was a 50% reduction (p=0.10) in the odds of
the child having dental caries (Pine et al., 2004). Many young children brush
their teeth without input from a parent with multiple different studies (Huebner
and Riedy, 2010, Mattila et al., 1998, Hinds and Gregory, 1995, Blinkhorn et al.,
2001, Zeedyk et al., 2005) describing a broad range (9%-72%) of children aged
between 1.5 to 5 years brushing by themselves. A small study involving eighteen

families (average age of child=2.5 years) reported that when a child is left to
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brush their teeth by themselves, the brushing time is insufficient, with the mean
active brushing time being recorded as just 10 seconds (Zeedyk et al., 2005). In
addition to concerns regarding lack of sufficient plaque removal, when parents
are not involved in the toothbrushing process, they may not also be aware of the
amount of toothpaste that is being used. This has therefore raised concerns
regarding lack of supervision to prevent a child ingesting toothpaste, potentially

resulting in fluorosis (Aliakbari et al., 2020).

Children who experience caries in their deciduous teeth are more likely to
develop decay in their permanent teeth at 12 years of age (Peres et al., 2009). A
Brazilian population-based cohort study included 359 children and carried out
dental examinations and interviews at age 6 years and 12 years old (Peres et al.,
2009). This study found that children with a DMFT of 1-3 (Risk Ratio (RR): 2.01;
95% Cl: 1.33-3.03) and 4-19 (RR: 2.66; 95% CI: 1.81-2.53) at 6 years old had a
higher level of caries at 12 years old. It is therefore important that good oral
hygiene measures are established in the early years of childhood. Parental-
supervised toothbrushing is a dyadic process in that parents must brush their
child’s teeth and the child must allow their teeth to be brushed (Elison et al.,
2014). The parental-supervised toothbrushing process is complex with factors at
individual and interpersonal levels influencing behaviour (Gray-Burrows et al.,
2016). There are several factors which can impact on the likelihood of a parent
regularly carrying out toothbrushing on their child and these will be explored in

depth elsewhere in this thesis.

1.4.3 Socioeconomic circumstances

Socioeconomic circumstances can also influence the likelihood of a child
developing caries, with those from a more deprived background being more
likely to experience tooth decay. A systematic review assessed the relationship
between a child’s caries experience and the socioeconomic status of the family
(Schwendicke et al., 2015). It found that children with lower socioeconomic
circumstances had an increased odds of having caries experience in comparison
to those from a higher socioeconomic background. The review reported that the
odds of having any carious lesions or caries experience (decay missed filled

teeth > 0) was higher in individuals with low personal or parental educational or



31

occupational background or income (OR: 1.21 95% Cl: 1.43-1.63). This
relationship was increased in highly developed countries. The authors did note
however, that as a result of risk of bias from the included studies, most of the
studies which were available were graded as low quality. Several studies have
also reported that toothbrushing frequency is lower in children from lower
socioeconomic circumstances (Van Anh et al., 2021, Arora et al., 2020,

Baumgartner et al., 2022).

1.5 Health inequalities

Health inequalities are the avoidable, unjust differences in health between
specific groups of people (Public Health Scotland, 2019). Examples of health
inequalities include differences in life expectancy and the age at which an
individual gets a preventable disease or other health condition. The differences
between groups may be social, geographic or biological (The King's Fund, 2020).
These inequalities in health are as a result of socioeconomic inequalities and
work towards tackling them requires action across the social determinants of
health (Marmot, 2020). Social determinants of health are “the conditions in
which people are born, grow, work, live, and age, and the wider set of forces
and systems shaping the conditions of daily life” (World Health Organisation,
2019). Examples of social determinants of health include education, working
conditions, housing, income, unemployment and access to health services (The
Marmot Review team, 2010). These social conditions within a society have been
cited as a cause for health inequalities (Phelan et al., 2010) along with the
“unequal distribution of power, prestige and resources among groups in society”
(p-17) (Solar and Irwin, 2010). Marmot (2010) also acknowledged the existence
of a social gradient in which the lower a person’s social circumstances are, the
worse their health outcomes will be. This gradient is linear in nature and

impacts across all levels of society, in all countries (Marmot, 2004).

Health inequalities reflect a defined social gradient in that those individuals
with a lower socioeconomic position have the worst health outcomes (The
Marmot Review team, 2010). In Fairer Society, Healthy Lives (2010), it was
recommended that in order to tackle the steepness of the social gradient in

health, actions should not target only those from the most disadvantaged
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backgrounds, but society as a whole. However, while these actions should be
universal, the level and strength of action should be in proportion to the level
and need of disadvantage (The Marmot Review team, 2010). This concept is

known as proportionate universalism.

A European wide systematic review explored the link between early childhood
health and developmental outcomes and specific social factors and included 201
studies from 32 countries (Pillas et al., 2014). It identified several social factors
which were associated with adverse childhood health and developmental
outcomes. These include lower parental income, educational attainment,
occupational social class, neighbourhood deprivation, housing instability and

parental unemployment.

1.5.1 Oral health inequalities

The health inequalities seen in general health are also apparent with regards to
oral health. Individuals from the most disadvantaged and vulnerable groups in a
society are disproportionely affected by oral diseases, including dental caries.
(Watt, 2012, Schwendicke et al., 2015, Peres et al., 2019). Again, as with
general health, the social gradient is also reflected in oral health. A ‘stepwise’
relationship is seen across all levels of society (Watt et al., 2019) with oral
health status being worse with lower socioeconomic position (Sabbah et al.,
2007). The differences in oral health, known as oral health inequalities have
been described as “unfair and unjust” (p.245) (Watt et al., 2016) as these
differences are avoidable and unneccesary (Tsakos et al., 2023). The social
determinants of health relating to general health inequalties also apply to oral
health inequalities, due to diseases of the oral cavity sharing mutual
determinants with other non-communicable diseases (Petersen and Kwan, 2011,
Watt and Sheiham, 2012). Oral health behaviours such as toothbrushing, sugar
consumption and smoking are socially patterned and contribute to oral health
inequalities (Watt et al., 2016). However, the differences in oral health
outcomes cannot solely be attributed to these behaviours (Sanders et al., 2006,
Sabbah et al., 2009). The choices and options which are available to an
individual are determined by the social, political and physical environment

which consequently results in oral health inequalities (Watt and Sheiham, 2012).
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1.5.2 Approaches to address oral health inequalities

Due to oral health inequalities being caused by social determinants of health, it
has been recommended that there should be a focus on upstream, looking at
structural determinants of oral health and midstream, which considers day to
day circumstances and living conditions, as well as downstream individual
behaviours (Watt and Sheiham, 2012). Actions taken to improve oral health
within a population should be concentrated on the underlying causes of oral
health inequalities (Lee and Divaris, 2014). Watt and Sheiham (2012) pointed out
that while health policy makers acknowledge that actions should be focused on
the upstream wider social determinants of health, there is a tendency that
efforts instead end up more concentrated on the individual behavioural aspects.
This is known as “lifestyle drift”. Interventions which focus solely on individual
behavioural factors do not result in long term, sustained improvements in health
behaviours when they are without any changes to the social environment which
result in behavioural patterns (Smedley and Syme, 2001). Instead, efforts which
are concerned only with behaviour, actually result in an increase in health
inequalities as they benefit groups within a society who are able to and have the
resources to change their health behaviours (Macintyre, 2007, Watt and
Sheiham, 2012).

The updated Marmot Review (Marmot, 2020) stressed the importance of health
improvement strategies which focus on the early years, highlighting that it is
during the early years that iterventions to tackle inequalities are most effective.

As previously mentioned (1.5 Health inequalities), proportionate universalism

has been proposed as an approach to tackle health inequalities (Marmot et al.,
2010). It has been described as an approach which provides a link between
universal and targeted approaches (Francis-Oliviero et al., 2020). The Childsmile
programme focuses on the improvement of the dental health children in

Scotland, combining both universal and targeted elements.
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1.6 Child oral health improvement approach in
Scotland: Childsmile

In response to the growing issue of poor child oral health in Scotland, in 2005 the
Scottish Government published “An action plan for improving oral health and
modernising dental services in Scotland” (The Scottish Government, 2005). This
led to the development of the Childsmile programme, the main aims of which
are to improve children’s oral health and reduce inequalities in both oral health
and access to dental services (Macpherson et al., 2010). Its approach involves a
move towards preventative dental care and health promotion from an early age.
Childsmile uses evidence-based methods including common risk factor approach,
upstream and downstream systems, working with multi-agencies and

proportionate universalism (Macpherson et al., 2015).

The basis behind the common risk factor approach is that a number of chronic
diseases including heart disease, cancers and oral disease share risk factors and
a number of risk factors are applicable to multiple chronic diseases (Sheiham
and Watt, 2000). Figure 1.4 demonstrates common risk factors between multiple
chronic diseases. A small number of risk factors may be managed by promoting
general health, which could have a large effect on a greater number of diseases.
This may have higher efficiency and effectiveness and at a lower cost than
focusing on individual diseases (Sheiham and Watt, 2000). Diet and nutrition is a
shared risk factor for dental caries and several other chronic conditions such as
heart disease and diabetes. The Childsmile programme has had involvement in
the development of nationwide strategies and policies regarding diet and
nutrition (Macpherson et al., 2019b). An example of this is Childsmile’s
membership of a working group comprising of several disciplines, which created
government policies relating to healthy eating in schools and nurseries (Scottish
Government, 2008). In addition, Childsmile aims to support the inclusion of oral
health in national policies regarding obesity and sugar control (Scottish
Government, 2017). The Childsmile programme makes use of upstream,

midstream and downstream approaches.
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The involvement of the Childsmile programme in the development of national
policies which promote oral health is an example of utilising an upstream
approach. Upstream approaches target the underlying factors which result in
poor health and usually aim to tackle the social determinants of health (Dawson
et al., 2022). This is often achieved by implementing interventions at the
structural, political level (Macpherson et al., 2019a). A further example of
Childsmile employing an upstream approach is having influence on national
policy resulting in a change to the national primary dental care contract for
children which encouraged a focus on prevention (Macpherson et al., 2019b).
This resulted in payments being introduced within the NHS primary dental care
contract in Scotland for preventative care items (Scottish Government, 2011).
These include the provision of diet and oral hygiene guidance and the

application of fluoride varnish.
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Figure 1-4: Common risk factor approach (NHS Health Scotland,
2012), Adapted from (Sheiham and Watt, 2000)

Childsmile also uses a number of midstream approaches. Midstream focuses on

the community level and it has been suggested that midstream approaches can
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lead to improvements in resilience, self-esteem, health behaviours and health
(Macpherson et al., 2019a). Examples of midstream approaches within the
Childsmile programme include the supervised toothbrushing programme in
nurseries and schools and the provision of toothbrushes and toothpaste. In
addition, oral health training and guidance is provided for the wider workforce

including nursery and school staff and health visitors (Macpherson et al., 2019¢).

Downstream approaches include one to one interactions, such as the provision of
oral health guidance or clinical prevention such as fluoride varnish application,
diet advice and toothbrushing demonstration given by a dentist or other dental

care professional.

The Childsmile programme utilises proportionate universalism by blending both
universal and targeted approaches. Universal components include the supervised
toothbrushing programme in nurseries and provision of dental packs containing
fluoride toothpaste and a toothbrush. In addition, all children receive diet
advice and oral hygiene instruction and six monthly application of fluoride
varnish in a dental practice setting (Ross et al., 2023). Families will also receive

oral health guidance from the health visiting team.

Targeted components of the Childsmile programme include support from dental
health support workers who provide oral health support and facilitate the
registration and attendance of the child at a dental practice. Dental health
support workers can also link families to community-based support, organised
when needed. Additional targeted approaches include supervised toothbrushing
in targeted schools for Primary 1 and 2 children (age 5-6 years) and application
of fluoride varnish in targeted nurseries and primary schools for children in
Primary 1 and 2 (Ross et al., 2023).

1.6.1 Childsmile components

The components of the Childsmile programme are based within dental practice,

schools and nursery and the community setting.
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1.6.1.1 Dental Practice (Universal)

Taking a universal approach, all children aged 0-17 years in Scotland, attending
a general dental practice are expected to receive elements of the Childsmile
programme, as outlined in the Statement of Dental Remuneration (Scottish
Dental, 2023c). Clinicians will deliver treatment to prevent and manage caries as
outlined in guidance provided by the Scottish Dental Clinical Effectiveness
Programme (SDCEP) (SDCEP, 2018). Preventative advice regarding diet and
toothbrushing should be delivered by a member of the dental team. In addition,
clinical prevention such as the application of fluoride varnish twice a year from
the age of two years (until 17 years of age) is incorporated into this component
of the Childsmile programme. Some dental practices also have in place extended
duty dental nurses (EDDN), who have been trained to provide oral health support
and the application of fluoride varnish. It is intended that preventative input
given in the dental practice setting is tailored to the specific needs of the child
and family (Macpherson et al., 2019¢c, Childsmile, 2023b)

1.6.1.2 Distribution of Dental Packs (Universal)

Every child in Scotland is expected to receive a dental pack and a free flow cup
from their health visitor at around the age of six months old. Oral health packs
will again be provided a further four times until the age of two years. Children
aged between 3 and 4 years at nursery should receive a further two packs per
year. Finally, all children in Primary 1 will be given an oral health pack
(Childsmile, 2023a). The pack contains fluoride toothpaste (1450ppmF) and a
toothbrush. The packs are distributed via education, health and other

community settings. (Macpherson et al., 2019c).

1.6.1.3 Supervised Toothbrushing Programme (Universal)

This element of the Childsmile programme involves both universal and targeted
components. The universal approach involves the provision of daily supervised
toothbrushing to all children in nursery schools in Scotland. This is applicable to
children attending private, local authority or voluntary (parent or charity led)
nurseries. Supervised toothbrushing is also available to 2 year old children who
receive a free nursery place. In addition, the targeted component involves the

facilitation of supervised toothbrushing for children in Primary 1 and 2 (5-6 year
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olds) attending schools situated in the areas of highest need. The supervised
toothbrushing is standardised across the country and adheres to national
standards (Childsmile, 2023a).

1.6.1.4 Fluoride Varnish Programme in Nurseries and Schools (Targeted)

Fluoride varnish is applied twice yearly to the teeth of children aged 3 to 8 years
via schools and nurseries using a targeted approach. This is targeted towards
children living in the most deprived areas of Scotland, covering at least 20% of

children from each health board (Macpherson et al., 2019c).

The team who provides this intervention is made up of Extended Duties Dental
Nurses (EDDNs), who have been trained in the application of fluoride varnish,
and Dental Health Support Workers (DHSWs). This team also identify children
who may be in need of further dental assessment and care and will subsequently

inform parents of any suspected dental concerns (Macpherson et al., 2019c).

1.6.1.5 Dental Health Support Workers (Targeted)

Each newborn child in Scotland is linked to Childsmile via the Universal Health
Visitors Early Years Pathway (Scottish Government, 2015, Macpherson et al.,
2019c). As part of this pathway, families will receive eight visits from a health
visitor during a child’s first year of life. At these visits, the health visitor will
assess the health and wellbeing of the child and family and link or refer to
additional services if required. As part of the health visitor pathway, there is a
universal 6-8 week assessment, during which the health visitor will determine
the oral health needs of the family and, if required, refer to a Dental Health
Support Worker (DHSW) to provide additional oral health support. A DHSW is a
community-based health worker who supports families to achieve good oral
health behaviours, facilitates registration and attendance at a dental practice
and who can link to other services in the community if required. It was reported
that DHSWs will usually make contact with a family when the child is 3 months
old following referral from a health visitor (Hodgins et al., 2018). They carry out
home and community visits and can signpost families to community health
initiatives. The nature and level of support a DHSW will provide to a family
should be specific to the needs of the family (Hodgins et al., 2018). DHSWs



39

receive training via NHS Education Scotland (NES). DHSWs are required to
complete a six module course which includes areas such as inequalities,
preventing dental disease, toothbrushing and fluoride, diet and nutrition,
behaviour change and supporting child wellbeing (NHS Education for Scotland,
2023).

The role of DHSWs within Childsmile Community and Practice was inspired by the
positive outcomes of oral health interventions based in the community which
were delivered by both professional and lay people. The Glasgow based ‘Starting
Well’ initiative used home visiting with an aim to improve the health of children
in areas of high deprivation and inequality (Mackenzie et al., 2004). An outcome
of this initiative most relevant to Childsmile was that intensive home visiting
resulted in higher levels of dental registration (Shute and Judge, 2005). 45.1% of
children from families who had received the Starting Well intervention were
reported to be registered with a dentist at six month follow up compared to
26.0% of children in the comparison group (95% Cl 9-28.3, p<0.001). These
figures, however, were based on a relatively low sample size of 359 children in
total (213 in intervention group, 146 in comparison group). In addition, the
measure of dental registration was based on self-reporting from the mother and
therefore there is the potential for social desirability bias. A further programme
which had an influence on the implementation of DHSWs within Childsmile is
‘Time to Smile’, an oral health initiative which was undertaken in two of the
most socio-economically disadvantaged areas in Glasgow (Blair et al., 2006).
‘Time to Smile’ used voluntary community activists to provide oral health
promotion activities in the community. They provided support to communities to
identify ways in which they could reduce behaviours which may lead to caries,
while increasing the frequency of behaviours which have a caries-protective
factor. There was an increase in the percentage of children with no obvious
decay experience associated with the implementation of the initiative, an effect
not seen in children in areas where the intervention was not rolled out. In the
first area where ‘Time to Smile’ was piloted, the proportion of children with
dsmft=0 increased from 20% to 32% (p<0.001). In the second pilot area, the
dsmft=0 increased 34% to 42% (p<0.001).
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1.6.2 The evaluation of the Childsmile programme

The national evaluation of Childsmile is an integral aspect of the programme.
The evaluation process is wide-ranging and theory based. Several approaches are
taken for evaluations to ascertain the extent to which the programme is
functioning and being delivered as it was originally intended (Macpherson et al.,
2019c, Ross et al., 2023). The Childsmile programme is considered a complex
public health population-based intervention due to its delivery and evaluation
taking place across several different levels and in multiple settings and utilises
several research methods (Skivington et al., 2021, Shahsavari et al., 2020). It
therefore follows the principles of the Medical Research Council’s (MRC)
framework for complex interventions which provides guidance on appropriate
methods for designing and evaluating complex interventions (Skivington et al.,
2021).

The findings of these evaluations allows for aspects of the programme to be
adapted and optimised. The continuous evaluation of Childsmile is carried out by
the Childsmile Evaluation and Research Team (CERT) based within the University
of Glasgow Dental School. Key evaluation questions include: can the programme
improve oral health?; can it reduce oral health inequalities?; which aspects of
the programme result in the largest improvements?; is the programme operating
as intended and reaching those intended? Formative and summative strategies
are incorporated into the evaluation process to assess the impact of programme

activities.

The Childsmile programme and the evaluation are guided by logic models,
developed through the analysis of several sources including document analysis
and observations. In addition, the logic models were informed by workshops with
multiple stakeholders including programme directors, managers and co-
ordinators, dental health support workers, members of the community,
representatives from government and local health boards, academics and dental
team members (Ross et al., 2023). The Childsmile Community and Practice logic
model, which outlines the input of DHSWs within the programme is shown in

Figure 1-5.
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To evaluate outcomes within Childsmile and assess the programme’s impact,
several study designs are utilised such as embedded randomised controlled
trials, economic evaluations and population-level cohort studies utilising data
linkage. Routinely collected health and education data and data from Childsmile
interventions are linked to analyse the impact of the programme on oral health

inequalities and wider outcomes.

Kidd et al (2020) carried out a data linkage project to evaluate the Childsmile
programme across Scotland. The study aimed to investigate the impact of the
Childsmile programme on the caries experience of a cohort of children (Kidd et
al., 2020). The cohort was comprised of 50,379 children attending local
authority schools in 2014/5 and who received an inspection as part of the NDIP
programme. To form this cohort, NDIP data were linked to four Childsmile
interventions: supervised toothbrushing and fluoride varnish application in the
nursery setting, contacts with DHSWs and visits to primary care dental practice.
The study found that 15,032 (29.8%) children had caries experience. The
universal interventions were able to reach a high proportion of the population:
supervised toothbrushing in nurseries (89.1%) and visits to dental practice
(70.5%). In contrast, it was found that the targeted interventions tended to
benefit children from more deprived areas. For SIMD 1 (most deprived), DHSWs
contacts was 29.5% in comparison with 7.7% in SIMD 5 (least deprived). The
figure for fluoride varnish applications in nursery was 75.2% for SIMD 1 compared
with 23.2% in SIMD 5.

Children who had participated in nursery toothbrushing for 3 or more years had
lower odds of caries experience (adjusted odds ratio (aOR)=0.60; 95% Cl 0.55 to
0.66). In addition, children who attended 6 or more visits at a dental practice
had lower odds of caries experience (aOR=0.55; 95% Cl 0.50 to 0.61) when
compared to children who had never attended. The authors summarised that
there is a strong association between the universal interventions, supervised
nursery toothbrushing and regular dental practice attendance and lower odds of
caries experience amongst the cohort. Moreover, they found that participation
in nursery toothbrushing was associated with lower odds of caries experience in
children living in the most deprived areas (aOR=0.49; 95% Cl 0.39 to 0.60) than
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children living in the least deprived areas (aOR=0.70; 95%Cl 0.56 to 0.88) (Kidd
et al, 2020). This study also looked at the effect of the targeted application of
fluoride varnish in nurseries within the Childsmile programme on caries
experience. It found that these applications of fluoride varnish were not
associated with a reduction in the odds of caries experience when compared to
children who did not receive any fluoride varnish applications (aOR: 0.97; 95% Cl
0.89-1.06). This was found to be the case regardless of number of applications of
fluoride (Kidd et al., 2020).

An economic evaluation of Childsmile’s supervised nursery toothbrushing
programme was carried out across all Scottish health boards (Anopa et al.,
2015). The time period for the cost analysis was 1999/00 to 2009/10. It
considered the cost of this element of the Childsmile programme compared with
the costs for avoidance of dental treatment. The cost of the nursery supervised
toothbrushing programme was estimated to be £1,762,621 per year. The findings
of the study showed that there was a saving of £4,731,097 associated with the
nursery toothbrushing programme, with the largest saving being seen in children
from areas of highest levels of deprivation. Over time, the savings of the
programme were estimated to be two and a half times that of the cost of the

programme.

A randomised controlled trial was carried out to determine the effectiveness and
cost-effectiveness of the targeted fluoride varnish application in children in
nurseries as part of the Childsmile programme (McMahon et al., 2020). Children
who received fluoride varnish also received the treatment as usual Childsmile
interventions (including supervised nursery toothbrushing), acted as the
intervention group, while the control group was made up of children who were
not part of the target group to receive fluoride varnish and received treatment
as usual only. Randomisation of children to either group took place in their first
year at nursery at age 3 and follow up took place for 24 months, until the child
reached their first year at primary school. The primary endpoint for each child
was the development of new caries between the baseline and 24 month follow
up. This was measured by recording any increase in dsmft over this time period.
1,150 children were evaluated as part of the study (557 in the fluoride varnish

group and 573 in the treatment as usual group). Children in both groups had
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similar levels of caries at baseline. In the fluoride varnish group, 26.9% of
children had worsened dsmft compared with 31.6% in the treatment as usual
group (odds ratio = 0.80 (0.62-1.03), p = 0.078). The number needed to treat
was calculated as 21 and it was estimated that there was a cost of £686 to
prevent a single worsening of dsmft. The number needed to treat is defined as
“average number of patients who need to have the treatment or other
intervention for one of them to get the positive outcome in the time specified”
(National Institute for Health and Care Excellence, 2014b). This means that
there would have to be 21 applications of fluoride varnish to prevent one
worsening of d3mft. The authors concluded that as the reduction in worsening of
caries in the fluoride varnish group compared to the control group was modest
and not statistically significant, it is unlikely that the fluoride varnish
intervention in nurseries is an effective and cost-effective component of the
Childsmile programme. The application of fluoride varnish in this context is in
addition to the universal nursery supervised toothbrushing programme, which as

discussed earlier, has been demonstrated to be effective (Kidd et al., 2020).

A quasi-experimental approach was taken to explore the effectiveness of Dental
Health Support Workers working within the Childsmile programme at linking
families to primary dental care services by investigating a cohort of children
born between 2010 and 2013 (Hodgins et al., 2018). This cohort was made up of
35,236 children, of whom 33% (n=11,495) had been assessed by a health visitor
and referred to a DHSW as being considered in need of additional support
regarding dental health. Of these referred children, 44% (n=5,087) went on to
receive an intervention and support from a Dental Health Support Worker. The
families who received the intervention were more likely to attend a dental
practitioner and the attendance rates at the dentist for those who had been
referred and received an intervention from a DHSW was 88% in comparison to
82% for those who had been referred but hadn’t received support from a DHSW.
In addition, children whose family had received support from a DHSWs first
attended a dental practice 9 months earlier when contrasted with children who
had been referred for an intervention from a DHSW but hadn’t received it.
Therefore, DHSWs working in the community were found to be effective at
linking targeted families to primary care dental services, and at an earlier age,

to receive preventative care.
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Following research and evaluation, recommendations are made which are used
to optimise implementation and development of the programme (Hodgins,
2017).

There are currently some limitations in the evaluation of the Childsmile
programme. For example, there is limited detail known regarding intermediate
outcomes of the programme, such as toothbrushing or dietary behaviours in the
home. There is also a lack of information on how some components of the
programme run in practice such as detail regarding the depth and quality of
interventions related to giving advice in the dental practice or home setting
(Ross et al., 2023).

A recent PhD thesis explored the DHSW role with regards to undertaking
community linking, which involves the linking of families experiencing wider
social or economic issues with appropriate external services or resources
(Karamat, 2023). The project took a mixed-methods approach and included
analysis of secondary data to investigate community linking practice within
Childsmile and a national survey of DHSWs to explore acceptability and
feasibility of community linking. The secondary analysis of population-wide
individual-level linked routine administrative data and health data found that
amongst families referred to a DHSW, there was an increase in the percentages
of those linked to external community services from 1.8% (219 out of 12169
families) in 2011 to 21.0% (1227 out of 5833 families) in 2015. The main support
services that families were referred to related to diet and nutrition, and parent
and baby support groups. In addition, families who lived in the most deprived
areas and who were deemed by DHSWs as having greater support needs, were
most likely to be linked with external services and resources. The survey of
DHSWs demonstrated that there was a high awareness of community linking
among DHSWs with 72% (n=42) having experience of community linking within
their role. In addition, 85% (n=50) said they would be able to identify
appropriate community services to refer families to. There were however
barriers to community linking identified relating to DHSW workload and time.
The importance of collaborative working, staff training and active facilitation of

families in accessing support services were highlighted as key factors by DHSWs
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in the facilitation community linking. Community linking is an important area to
consider for future Childsmile implementation research, as the project found
there is a requirement to tailor links based on need, encourage integrate
working and ensure there are clear communication routes between those making

referrals and community organisations (Karamat, 2023).

1.7 Child home-based oral health interventions

1.7.1 Oral health education

Traditional oral health education includes giving advice and persuading patients
to change their behaviour (Weinstein et al., 2004). While education can increase
knowledge levels, it has been found to be insufficient at improving oral health
long term and at motivating behaviour change (Kay and Locker, 1996). Moreover,
it has been suggested that oral health education initiatives may in fact lead to
an increase in inequalities due to being utilised by those with higher
socioeconomic status and resources, which can be more difficult for those from
a more disadvantaged background (Macpherson et al., 2019a, Macintyre, 2007,
Schou and Wight, 1994).

Schou and colleagues examined the impact of a dental health campaign on the
oral hygiene and gingival health of 5 year old children in Edinburgh in relation to
deprivation (Schou and Wight, 1994). The study included 486 children from 92
primary schools. Each class was given a 20 minute information session and
children were given toothbrushes and reading material to take home. In
addition, encouragement was given to teachers to continue dental health
promoting activities in class. Clinical examinations were carried out immediately
before, one month after, and four months following the information session.
There were statistically significant improvements seen in plaque scores one
month following (p<0.05) and four months following (p<0.01) the session. There
were also improvements recorded in gingival health one month and four months
after the session (p<0.01, p=0.001 respectively). These improvements, however,
were seen only in children from non-deprived schools. It was recorded that 31%
children in non-deprived schools and 18% of children in deprived schools had a

plaque score of zero recorded before the information session were carried out.
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At four months following the session, 41% of children in non-deprived schools
and 19% of children in deprived schools had a plaque score of zero. The authors
therefore concluded, that while the campaign was successful at a population
wide level, it resulted in dental health inequalities between children from
deprived and non-deprived schools (Schou and Wight, 1994). Similar findings
were reported in a study by Qadri et al (2018). They carried out a study to
investigate the impact of an oral health promotion programme on primary school
children in Germany. The study included 740 children aged 9-12 years across 18
primary schools. The programme consisted of general and oral health education
being delivered to teachers in intervention schools who then conveyed this
information to their pupils. No training or education was given to teachers or
pupils in control schools. Mean DMFT values were recorded at baseline and 19
months after the programme had been in place. The results found that there was
a significant incident rate ratio found between caries increment with children in
the control group having a 35% higher risk of developing caries (p<0.05). It was
also seen that there was a significant relationship between the parent’s
socioeconomic status (SES) and child caries increment (p=0.002). The programme
was found to be highly protective from developing caries for children from high
SES backgrounds but not for middle or low SES children. The caries incidence
rate ratio for the intervention group when compared to the control group was
0.06. 0.82 and 1.58 (p<0.001) for children from high, middle and low SES
backgrounds respectively. This campaign was also successful at reducing caries
at a population wide level but resulted in an increase in inequalities in caries
levels between children from high and low SES circumstances (Qadri et al.,
2018).

1.7.2 Home toothbrushing interventions

A recent systematic review (Aliakbari et al., 2020) explored interventions
designed to promote home-based toothbrushing practices and reduce dental
caries in young children (less than 8 years old), which identified 42 studies. The
majority of studies focused on targeting oral health in general with just five
studies promoting solely home toothbrushing behaviours by parents. These are

described in this section.
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One study considered the effect of an intervention on the uptake of healthy
dental behaviours and severity and prevalence of dental caries in young children
in Manchester, England (Davies et al., 2005). This randomised controlled trial
was conducted with 1,545 children aged between 8 and 32 months who received
a clinical examination. 168 parents/carers completed a questionnaire. The
intervention consisted of the provision of a drinking cup, toothbrush, 1450ppm F
toothpaste and advice delivered to parents on attendance at dental or health
clinics. Additional toothbrushes and toothpaste were delivered to children’s
homes. Children in both intervention and control groups received a clinical
examination at 3-4 years old. The prevalence of caries in children in the
intervention group was 16.6% in comparison with 23.5% in children in the control
group, a reduction of 29% (p=0.003). For children in the intervention group,
mean dmft was 1.17 while the prevalence of general caries experience was
28.7%. These figures were significantly lower when compared with children in
the control group who were reported to have a dmft of 1.72 and caries
prevalence of 39.2% (p=0.001). The results also found that the intervention had
had an impact on self-reported toothbrushing behaviours. In the intervention
group, 45% of parents reported starting brushing before the child’s first birthday
compared with 27% in the control group. Twice daily toothbrushing was reported
to take place for 52% of children in the intervention group contrasted with 34%

in the control group.

The intervention used above by Davies and colleagues (2005) was again
examined in a study conducted in 2007 (Davies et al., 2007). A randomised
controlled trial was again conducted with 842 children aged between 0-18
months (intervention group n=253, control group n=286). Follow up was carried
out via a clinical examination when the child was 5 years old. Outcome measures
recorded included caries prevalence and dmft. The results found that the
prevalence of caries experience in children in the intervention group was 54% in
comparison with 64% in the control group (p=0.03). Additionally, children in the
intervention group had a mean dmft of 2.23 compared with 3.72 in children in
the control group (p<0.0001), which was a difference of 40%. When authors
looked at the impact at a community level however, they found that effect of

the intervention was not seen. It was thought that this was due to a high level of
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non-participation amongst participants in the intervention group, which resulted

in a dilution of the effects of the intervention.

Whittle et al (2008) carried out a randomised controlled trial to assess the effect
of oral health education on the dental health of young children in the north west
of England (Whittle et al., 2008). The intervention was delivered by a health
visitor who had received additional training in dental health education. Children
were recruited at their eight month hearing test and were then randomised to
either the intervention (n=250) or control group (n=251). Families in the
intervention group then received a home visit from a health visitor who provided
them with dental health advice based on recommendations from the Health
Education Authority. In addition, parents were given an advice leaflet, child’s
toothbrush and toothpaste containing 440ppm F. A second home visit took place
for the intervention group when the child was 20 months old where
toothbrushing advice was again given alongside the same leaflet and a
toothbrush and toothpaste. Parents of children in the control group received the
standard level of care normally delivered by their health visitor. Each child’s
teeth were examined when they were three years old and again when they were
five years old as part of a census survey. At three years old, the mean decayed,
missing and filled tooth surface (dmfs) for children in the intervention group was
2.03 (95% Cl: 1.39-2.67) and was 2.19 (95% Cl: 1.41-2.97) for children in the
control group. When examined at five years old, children in the intervention
group had a mean dmfs of 3.99 (Cl: 2.54-5.04) while those in the control group
had a dmfs of 4.84 (Cl: 3.39-6.29). There were no significant differences found
in mean dmfs between children who had received the intervention from a health
visitor and those who hadn’t. The intervention in this study however, focused on
providing dental health advice which in isolation is not sufficient to bring about
behaviour change and improve oral health (Kay and Locker, 1996). In addition,
the toothpaste provided to families contained 440 ppm F while guidance
recommends that children should use toothpaste containing at least 1000ppm F
toothpaste (SDCEP, 2018) and a 2019 Cochrane review found that toothpaste of
1000ppm F or higher can prevent caries in both the primary and permanent
dentition (Walsh et al., 2020).
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A further study which targeted parental home toothbrushing practices was
conducted by Vichayanrat et al (2012) in Thailand. They utilised a quasi-
experimental approach and looked at the effect of an intervention on caries
levels (Vichayanrat et al., 2012). The control group received enhanced dental
health education and services at a health centre and the intervention group
received, in addition, three monthly home visits by lay health workers to provide
social support. The lay health workers provided information and support to
caregivers on how to look after and improve oral health. Additionally,
community mobilisation took place whereby local community members received
education on and had discussions surrounding early childhood caries and its
impact. Outcomes measured included caries levels, supervised toothbrushing and
use of fluoride toothpaste. One hundred and fourteen children between the ages
of 6-36 months and their caregivers took part in the study. At one year follow
up, it was found that there had been an increase in caries in both groups,
however the caries prevalence and dmft were not significantly different
between the groups (p>0.05). There was also no statistically significant
differences in supervised toothbrushing recorded between or within the groups
after one year. It was found, however that there was a significant difference in
the use of fluoride toothpaste between the groups following the intervention.
Fluoride toothpaste was used, following the intervention by 89.5% of caregivers
in the intervention group and by 59.6% in the control group (p<0.01). In addition,
it was reported that carers in the intervention group received more social
support by lay health workers and health centre staff than those in the control
group (p < 0.001) (Vichayanrat et al., 2012).

Makvandi et al (2015) considered the impact of an oral health intervention on
the dental cleaning behaviours and knowledge of mothers of young children in
Iran (Makvandi et al., 2015). A randomised controlled trial was carried out with
90 mothers of children aged between 1-2 years attending daycare centres, who
were randomly allocated to either the control (n=45) or intervention group
(n=45). The intervention consisted of three information and discussion sessions
regarding child toothbrushing with researchers, a booklet and mobile phone text
message reminders. The primary outcome measured was change in parental
brushing of the child’s teeth while a secondary outcome measure was change in

Theory of Planned Behaviour (TPB) cognitions. Follow up was completed at 10
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days and 3 months. After 3 months, it was found that there was a significant
difference found in self-reported toothbrushing in mothers between the groups.
Toothbrushing in the intervention groups increased from 24% to 87.5% (p=0 .001)
compared with an increase from 29% to 46.3% (p=0.116) in the control group.
Mothers in the intervention group also reported significant differences in
knowledge (P=0.001), attitude (P=0.004), and perceived behavioural control
(P=0.008). The authors concluded that the theory based intervention was
moderately effective at improving self-reported parental toothbrushing in the

study population (Makvandi et al., 2015).

Additionally, a recent study examined the impact of an oral health intervention
in which health visitors deliver toothbrushing advice to parents of children aged
between 9-12 months old in West Yorkshire, England (Giles et al., 2022). The
HABIT (Health visitors delivering Advice in Britain on Infant Toothbrushing)
intervention involves the provision of training to health visitors on the delivery
of the intervention and the provision of materials to parents including a website,
videos, leaflets and toothbrushing demonstrations. 35 parents and 11 health
visitors were recruited for this mixed-methods, non-controlled study. The study
aimed to explore the feasibility of the intervention as well as its impact on
optimal oral health behaviours, including toothbrushing. Self-reported brushing
behaviours were collected, along with plaque scores and a video recording the
duration of toothbrushing. A three month follow up was conducted after the
intervention was delivered and found that there was an increase in self-reported
toothbrushing from 30% (95% CI 0.13 to 0.47) to 68% (95% CI 0.50 to 0.86). There
was also reported to be a statistically significant decrease in plaque scores going
from 42% (95% Cl 0.23 to 0.61) at baseline to 19% (95% Cl 0.02 to 0.36) after
three months. In addition, there was found to be an increase in toothbrushing
duration from 36 seconds (SD=23.9) at baseline to 47 seconds (SD=23.6) at three
month follow up. The authors reported that the delivery of the intervention in
the home setting was feasible. They did note however, that there was potential
for selection bias, as those who volunteered to participate in the study may be
more motivated and ‘aware’ (Giles et al., 2022). Additionally, the study
contained no control group making it difficult to ascertain to what extent
changes in oral health behaviours were as a result of the intervention due to the

potential for confounding factors (Paulus et al., 2014).
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A previous tool called Chatterbox was developed for use within the Childsmile
programme which aimed to aid DHSWs with supporting families to attend dental
practice in Scotland (Nanjappa and Freeman, 2013). Chatterbox involved the use
of a toolkit of cards and was based on interactive storyboarding. The aim was to
allow parents to explain to DHSWs difficulties they were having which resulted in
them not attending dental practice. The toolkit consisted of 72 cards with
simple illustrations and pictures representing daily routines and parents laid
these out to create a timeline and visual representation of an average day. This
timeline was photographed to be used at future visits. DHSWs then discussed
with parents any particular difficulties arising during the day which impacted on
dental practice attendance. The DHSW would then work with the parent to
suggest any solutions which could help address these challenges. The problems
which were identified and solutions discussed were then transferred on to an
appointment postcard which could also serve as a reminder for the parent’s next
Childsmile visit. Chatterbox was tested out by DHSWs during home visits with
parents who had been identified as requiring supporting with taking their child
to dental appointments (Nanjappa and Freeman, 2013). Nine families were
included in this trial. DHSWs were able to help parents identify times within
their routine where it might be most manageable to attend dental practice and
offered practical solutions such as attending the appointment with the family to
assist with childcare when this had been pointed out as causing difficulties.
These solutions resulted in the parent attending their dental appointment with
their child. There were, however, other families where the parent failed to
attend their dental appointment and DHSWs were unable to further contact
them for follow up. While the use of Chatterbox tool was able to successfully
lead to some families attending dental practice, potential limitations in its use
were identified. These included difficulties maintaining contact and engaging
with some families, particularly those from socioeconomically deprived
backgrounds. The Chatterbox intervention was not further rolled out across the

Childsmile programme and therefore no further evaluation was carried out.

The studies published in the literature therefore suggest that interventions
which aim to improve home toothbrushing for young children can be effective at

improving brushing behaviours, and in some cases having a positive impact on
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caries levels. Several of the interventions were delivered by non-dental
professionals including those delivered by lay health workers and health visitors.
There are also only a small number of interventions currently which specifically
focus on improving home-based toothbrushing behaviours by parents. In

addition, very few of the reported interventions appear to be theory-based.

1.8 Uitblinkers: a practice based toothbrushing support
tool

A further intervention which focuses on targeting parental home toothbrushing
behaviours for young children is the Uitblinkers (translation “brilliant stars”)
project which was developed by the Academic Centre for Dentistry Amsterdam
(ACTA) in 2017. It involves semi-structured conversations being carried out with
parents of children aged 2-10 years old by dental care professionals (dentist,
dental hygienist or dental therapist) in a practice setting. It aims to improve
parental toothbrushing behaviours by providing tailored support to parents. It
was developed by a group of researchers which included individuals with
knowledge and expertise in the domains of paediatric dentistry, dental public
health, educational psychology, behavioural therapy and pedagogy. Some of the
components of the intervention were adapted from the Dutch ‘BeeBOFT’
programme which is an intervention which aimed to prevent childhood obesity
by improving parenting skills (Raat et al., 2013). There are two sections of the
intervention: the first involves the identification of any difficulties that parents
are having which prevent them from carrying out toothbrushing for their child
and the second focuses on exploring possible strategies which could help
overcome the toothbrushing barrier identified by the parent. The techniques
delivered to parents employ principles from learning theory to promote specific
parenting strategies. Key strategies which are utilised are stimulus control and
operant conditioning, concepts from behavioural psychology which theorise that
behaviour change can be brought about by repeated connections between

stimuli and response (Butryn et al., 2011).

Stimulus control can be used to limit unwanted behaviour in children. Parents
are advised to set up conditions at home in a way that promotes the particular
desired behaviour of the child (Butryn et al., 2011). This is achieved by

structuring time and space, implementing set rules and habits and delivering
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requests to children clearly and consistently. In order to structure time and
space, daily activities such as bathing, brushing teeth and putting on pyjamas,
should take place in a fixed order and place. This establishes predictability and
routine which makes it easier for a child to go along with what is expected of

them.

Operant conditioning involves parents being able to shape a child’s behaviour by
reinforcing desired behaviour and punishing or ignoring unwanted behaviour.
Operant conditioning has been described by Skinner (Skinner, 1963) and Bandura
(Bandura, 1977) as the process by which a person’s behaviour changes as a result
of the consequences that behaviour has. The provision of a reward following
certain behaviour increases the likelihood that the child will display that
behaviour again. A negative stimulus, such as taking something nice away,
reduces the chance of repetition. This may also work in reverse, for example, if
a parent gives in to a child repeatedly asking for sweets or refusing to brush
their teeth, the negative behaviour may be maintained as the child has learned
that this behaviour can work. It is therefore important that, while often
challenging, parents remain consistent. This means giving the child’s desired
behaviour positive attention and not rewarding negative behaviour by ignoring
it.

The key aim of the conversation process between the dental care professional
and the parent is also to create a welcoming, non-judgemental atmosphere. This
is achieved by expressing empathy and understanding throughout, asking open-
questions and delivering advice centred on the parent (de Jong-Lenters et al.,
2019). Many of these conversation techniques are also utilised in motivational
interviewing. Motivational interviewing was created as an alternative to advice
giving and persuading patient to change. It is a brief counselling technique which
uses patient-centred approaches to support motivation for behaviour change
(Weinstein et al., 2004). Motivational interviewing was first developed for the
treatment of alcoholism and was later expanded to target a range of physical
and mental health behaviours (Borrelli et al., 2015). Motivational interviewing
has since been used in interventions which aim to reduce early childhood caries.
A systematic review and meta-analysis found that motivational interviewing can

lead to a modification in knowledge and behaviours and a reduction in caries in
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young children, particularly in populations with high-caries experience (Colvara
et al., 2021). The review found that interventions which utilised motivational
interviewing could prevent an average of 3.15 (95% Cl: -6.14, -0.17) dmfs in

high-caries experience groups.

Nine cards were created for use during the Uitblinkers intervention, which have
illustrations and text describing common barriers to toothbrushing (Figures 1-5
and 1-6). As part of the process, parents are asked to select which card with
which they most identify. The purpose of the cards is to make parents aware
that these are common barriers also experienced by others and also to support

the conversation, particularly in parents with lower levels of literacy.

Each card has a script on one side to be used by the dental care professional,
which facilitates a discussion with the parent to find an approach to tackle the
barrier based on parenting and educational principles. An action plan is then
created and follow up by telephone takes place around one week later. One
month following this, the process can be repeated to identify a second barrier to

toothbrushing.
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A feasibility study of the Uitblinkers intervention was carried out with 21 dental
therapists across 12 general dental practices in Amsterdam (de Jong-Lenters et
al., 2020). Each therapist undertook the intervention with the parent of ten 3
year old children who were randomly selected from the patient list. The
feedback from the dental therapists was that they felt it was fairly feasible to
implement the Uitblinkers intervention but there were some challenges getting
used to using the intervention. The time taken to complete the intervention (28
minutes on average) was an issue for some although for others this was similar to
the length of time for a normal consultation. There were difficulties in recruiting
the target population of parents of children with high caries risk and those from
a lower socioeconomic background and it was found that motivated parents were
more likely to participate. The therapists were generally positive about the
interview method and found that it facilitated the giving of more tailored advice
and allowed parents to be more involved in the discussion. The cards and script
were described as being useful aids to identify barriers and techniques although
some therapists preferred to use these only as a back-up to the interview. The
feedback from the parents was that they appreciated the interview, liked the
personal attention and did not mind the extra time taken. However, some
parents could not recall that an action point had been discussed. The study did
not report on how dental therapists selected which parents they used the
intervention with, and as stated there were difficulties recruiting parents of
children with high caries risk. In addition, the intervention targets parents of
children from 2 years old, whereas toothbrushing behaviours as likely initiated

prior to this age.

1.8.1 Early scoping work on Uitblinkers in Scotland

Early scoping work was carried out by Childsmile regional researchers in 2019 to
explore the possibility of introducing the Uitblinkers cards within Childsmile.
This preliminary work was carried out prior to the commencement of this PhD
project. They carried out five focus groups with 21 parents in total across four
towns in Fife, Scotland. Additionally, focus groups were conducted with 12
Childsmile staff who delivered components of the programme in the NHS

Scotland health board areas Fife, Ayrshire & Arran and Grampian. When shown
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the Uitblinkers cards, participants stated that they were attractive, colourful
and the use of pictures in place of text as useful. In addition, several
participants thought that the cards were beneficial to demonstrate that these
are common issues which many parents may struggle with. They also felt the
cards could be useful in some situations to facilitate a conversation, where the
parent may otherwise struggle to express the difficulties they are having.
However, many participants did not like the style and content of a number of
the illustrations depicted on the cards, with several reporting that it was
difficult to understand what the image was trying to represent. It was also
pointed out that there was a lack of diversity represented in the cards. The
researchers also asked parents about barriers they experienced with
toothbrushing and while many of these barriers were represented in the
Uitblinkers cards, there were some which were missing such as family
circumstances where children may be living between more than one home. In
addition, a workshop was carried out in Dumfries, Scotland with members of the
dental team including dentists, dental nurses, and dental therapists. This
workshop also took place prior to the commencement of this PhD. Feedback was
sought regarding the Uitblinkers card and the general approach. It was felt that
this was would be a useful tool and way to address toothbrushing with parents.
However, it was felt that the dental practice setting would not be an

appropriate setting to deliver this intervention in Scotland.

1.9 Project Rationale

While in Scotland there have been improvements in child caries experience over
the past 10 years, many children still suffer from tooth decay and inequalities
remain. Proportionate universalism has been suggested as being the most
effective approach to reduce inequalities. A further reduction in decay
experience and narrowing of inequalities requires, in addition to the current
Childsmile programme, a more targeted approach based in a home setting in
order to reach children and establish preventive behaviours at a young age. It is
important that support is targeted towards those most in need. Many families
with young children who require additional toothbrushing and oral health

support may not yet be attending dental practice, therefore the home setting



59

may be an alternative means to reach these families. Many children experience
dental caries before they reach nursery age and in addition, a social gradient
exists wherein those living in the most deprived areas have a higher caries
experience than those living in the least deprived areas. To tackle persistent
inequalities in caries experience in 5 year old children in Scotland, more
targeted interventions are needed in early life, prior to children attending
nursery schools where they receive supervised toothbrushing. The provision of
additional support targeted towards those families most in need is in line with
the principles of proportionate universalism, where more intense support is

directed towards those who most require it.

Childsmile is well placed to provide this targeted and tailored support in the
home setting of children who require it via the DHSW component of the
programme. Currently DHSWs provide support via home visits to families who
have been identified by their health visitor as benefiting from additional oral
health support. Additionally, toothbrushing has been shown to be a more
effective intervention than the application of fluoride varnish (Kidd et al.,
2020). As demonstrated in the published literature, interventions carried out in
the home setting targeted towards improving toothbrushing in children have
been moderately successful at improving both self-reported toothbrushing
behaviours and caries experience (Davies et al., 2005, Davies et al., 2007,
Whittle et al., 2008, Vichayanrat et al., 2012, Makvandi et al., 2015, Giles et al.,
2022). DHSWs provide support to parents of young children to promote healthy
oral health behaviours including toothbrushing. We know that supervised
toothbrushing is a complex behaviour requiring a theory informed approach
delivered to parents to promote child toothbrushing. Support provided by DHSWs
in the home setting has previously been found to be effective at linking families
to dental practice, with children from families who have received DHSW input
attending dental practice earlier than those from families who did not receive
DHSW support (Hodgins et al., 2018). However, there is scope to enhance this
role and provide support to DHSWs to provide more targeted and tailored
interventions to families who require extra input (Hodgins, 2017, Young, 2017).
An additional tool for use by DHSWs could be an effective means to approach the
optimisation of the provision of targeted support by DHSWs. DHSWs working

within the Childsmile programme do not currently have a tool which they can
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use with families in need of additional toothbrushing support during home visits

and it may be possible to adapt the Uitblinkers tool for this purpose.

Subsequently, the Uitblinkers intervention, was considered as a potentially
useful addition to the current support and interventions provided by DHSWs
during home visits. However, it was recognised as requiring adaptation before
this can take place. Additionally, the Uitblinkers intervention targets families
who attend dental practice and is aimed at the parents of children aged 2-10
years old. As previously stated, in order to prevent dental caries from occurring,
it is necessary to ensure preventive behaviours are developed from a very young
age which would have to be in the home setting before the child reaches nursery
age (2-3 years old). Moreover, many families may not yet be taking their young
child to a dental practice and therefore would not benefit from a practice based
intervention. It was reported that as of September 2022, 73.1% of children aged
3-5 years were registered with an NHS dentist in Scotland in comparison to 28.1%
of children aged 0-2 years (Public Health Scotland, 2023). The registration of the
child with a dentist is one of the key aims of a DHSW when they visit a family. It
is therefore necessary in the Scottish context of families who require additional
support from a DHSW, that the Uitblinkers intervention is adapted and
developed to be carried out during home visits and targeted towards children of
a younger age (0-3 years), following the principles of proportionate universalism

with the aim of tackling inequalities.
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Chapter 2

2.1 Aims

The primary aim of this study is to develop a theory-informed home-based tool,
by adapting an existing practice-based tool (‘Uitblinkers’), to optimise
toothbrushing behaviours for young children from families in need of additional
support in Scotland. The tool will be designed to facilitate a conversational
intervention delivered by Childsmile’s Dental Health Support Workers to
parents/carers brushing their children’s (aged 0-3 years) teeth. This is in
addition to the Childsmile Dental Health Support Workers’ current practice in
relation to the provision of toothbrushing support. The desired outcome is that
this tool will be able to be refined so that it can be evaluated and implemented

in the Childsmile programme.

2.2 Objectives

To meet that aim there are a number of specific objectives:
Objectives 1 to 5

1. Collate and present current state-of the-evidence on barriers that
parents/carers face in the home when carrying out toothbrushing for their
child.

2. Recruit experts in the area of child home toothbrushing to form a Delphi
panel.

3. Organise and deliver online modified Delphi process.

4. Gain expert consensus to prioritise the barriers with regards to level of
importance to be addressed by new toothbrushing intervention through a
modified Delphi process.

5. Gain expert consensus on the behaviour change strategies, based on those
utilised in the Uitblinkers intervention, which should be used to address
the prioritised toothbrushing barriers to aid the development of a new

toothbrushing intervention via a modified Delphi process.
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Research questions associated with these objectives are:

What are the main barriers that parents/carers face in toothbrushing their
children’s teeth?

Are the techniques and overall approach of the Uitblinkers intervention
appropriate to address these barriers and within a home-support tool

context?

Objectives 6 to 9

6.
7.

Recruit DHSWs to take part in in-depth qualitative interviews.

Identify the barriers and facilitators for effective implementation of the
intervention via interviews with DHSWs.

Design illustrated barrier cards for prototype intervention, alongside
collaborating DHSWs.

Develop the strategies and wording for each barrier card, alongside
collaborating DHSWs.

Research questions associated with these objectives are:

How can the resources from the Uitblinkers intervention be adapted to be
suitable for the new context of use by DHSWs in the home setting?
What are the main barriers and facilitators to effective implementation of
a new home toothbrushing intervention, adapted from an existing

intervention, from a DHSW perspective?

Objectives 10 to 14
10. Recruit parents and DHSWs to participate in a workshop to test the

feasibility and acceptability of the new intervention.

11. Develop training for DHSWs on the use of the new intervention.

12. Deliver workshop wherein DHSWs can test out the new intervention with

parents in a simulated setting.

13. Gain insight and feedback on the use of the new intervention from DHSWs

and parents.
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14. Follow up with parents via telephone interviews six weeks following the

workshop, to see if they report any short-term benefits.

Research questions associated with these objectives are:
Is the intervention feasible and acceptable to DHSWs and parents when

carried out in a simulated setting?
Are there any short-term benefits reported by families following use of

the intervention in a simulated setting?
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Chapter 3 Overarching methodology

This chapter outlines the overarching methodological approach that guides the
studies described in the proceeding chapters. This project is comprised of three
studies and a brief outline of each of these is provided in this chapter, with
further specific detail on the methods and procedures being described in
Chapters 4 to 6.

3.1.1 Pragmatism

The overarching aim of the research was to develop a home-based intervention,
by adapting an existing practice-based tool (‘Uitblinkers’), to optimise family
toothbrushing behaviours for families-in-need in the early years in Scotland. The
goal is for this tool to be used in the real-world setting by DHSWs, to fit in with
well established current practices. Therefore, a pragmatic approach was taken
which focuses on the outcome of the research and utilisation of the most
appropriate research methods to explore real world problems (Andrew and
Halcomb, 2006, Brierley, 2017). This therefore lends itself to the use of different
research approaches, both qualitative and quantitative in order to answer the
research question, particularly where there is a need to address complex social

problems (Allemang et al., 2022).

The paradigm of pragmatism came about as a result of a need to address real
world practical problems through investigation and exploration (Feilzer, 2010,
Biesta and Burbules, 2003). Pragmatism puts forward that in order to make sense
of an event, experience is required (Denzin, 2012). Therefore, research carried
out based on pragmatism, prioritises the experiences of individuals with the goal
of building up a broader picture of a situation, rather than depending on
“absolute truths” (Hildebrand, 2011, Allemang et al., 2022). Pragmatism
encourages the researcher to consider the events occurring within a particular
setting and address the research questions by using the most beneficial research
methods (Hothersall, 2019, Johnson and Onwuegbuzie, 2004). The pragmatic
paradigm proposes that social issues should be specified by those who are
experiencing them, therefore resulting in the creation of research questions to
be actioned (Johnson and Gray, 2010, Hall, 2013). A key element of any

philosophical viewpoint is the theory of knowledge, known as epistemology
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(Audi, 2010). In pragmatism, an emphasis is placed on action, which is thought
to be the simplest form of knowledge (Biesta and Burbules, 2003), and in
particular the thought processes behind, and outcomes of actions (Denzin,
2012). The creators of pragmatism also put forward that knowledge is gained
through the interaction of individuals with their surroundings, a term described
as ‘transactional realism’ (Allemang et al., 2022, Biesta and Burbules, 2003).
Pragmatism proposes that knowledge is closely associated with experience
(Hildebrand, 2011), and acknowledges the significance of different aspects of
social, psychological and physical phenomena (Johnson and Onwuegbuzie, 2004).
Knowledge has been described as being “both constructed and based on the
reality of the world we experience and live in” (p.18) (Johnson and
Onwuegbuzie, 2004), so it can therefore be assumed that while knowledge may
exist in the ‘external world’, it should be experienced by individuals (Allemang
et al., 2022).

Within the pragmatic paradigm, there is no importance placed on any type of
research method over another. Rather, it emphasises that those undertaking
research should give thought to how interests can be served in certain
circumstances when a certain type of knowledge is applied (Cornish and
Gillespie, 2009, Allemang et al., 2022). This approach, therefore, accepts and
recognises as being valid, various different types of, and approaches to
knowledge. As there is no emphasis placed on any one specific type of evidence,
in-depth thought can be given to which form of knowledge would be best suited
to a particular group of people within a specific context (Allemang et al., 2022).
Subsequently, pragmatism advocates the utilisation of various exploratory
methods in order to approach issues in the most appropriate manner, viewing
methodologies as a means to gain understanding in the world (Onwuegbuzie and
Leech, 2005).

3.1.2 Implementation science

In addition to pragmatism, principles from implementation science have also
been used as the overarching approach to meet the aims of the research.
Implementation research seeks to address a wide range of implementation
issues. It has been defined as “the scientific study of methods to promote the

systematic uptake of research findings and other evidence-based practice into
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routine practice and, hence, to improve the quality and effectiveness of health
services” (p.1) (Eccles and Mittman, 2006). Implementation research in health
systems was developed due to a need to see the actual public health impact of
interventions (Bauer et al., 2015). It was previously reported that only around
half of evidence-based practices ever reached widespread usage clinically (Balas
and Boren, 2000).

Any aspect of implementation can be considered including factors affecting
implementation, methods of implementation and the results of implementation.
Implementation research is interested in the what, why and how interventions
work in the ‘real world’ instead of looking at ways to control for or remove these
factors or conditions (Peters et al., 2014). It is therefore important that such
research involves the groups of people or population who will be affected by a
particular intervention. It is also an implication of implementation research that
users of the research are closely involved in the different stages such as study
design and conduct rather than just being given the dissemination of results.
Implementation science aims to identify barriers and facilitators to uptake of
interventions across a range of contexts, including not only the patient level but
also taking into consideration the provider, organisation and other stakeholder
groups (Bauer and Kirchner, 2020). Following this, strategies to overcome the
barriers and enhance the facilitators are developed and applied to increase the
uptake of the intervention. Implementation science can offer recommendations
on the implementation of the subject of interest and in order to put forward
these recommendations, a systematic approach is required towards

implementation analysis and evaluation (Wensing et al., 2020).

Implementation research which has been carried out without the use of a
theoretical framework limits the ability of the researcher to generalise and
apply the findings to other settings or circumstances (Kirk et al., 2016). The use
of a framework can help guide the research process throughout, from the design
stage to interpretation of findings (Moullin et al., 2020). Implementation
frameworks and models may also help to detect any areas which require specific
targeting and gaps in strategies to implementation (Villalobos Dintrans et al.,

2019). Without the use of a framework to guide implementation research, it may
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be challenging to identify the reasons why implementation was successful or not

and which factors contributed to the successful outcome (Nilsen, 2020).

It has been proposed that there are five categories of theoretical frameworks
and models which can be used in implementation research (Nilsen, 2020). It has
been highlighted that there is a lack of consistency in the use of the terms
framework, models and theories and these terms are often used interchangeably
(Nilsen, 2020, Field et al., 2014). However, Rycroft-Malone and Bucknall (2010)
argued that frameworks are more wide-ranging and factual while models and
theories have a more narrow scope and may be useful for testing hypotheses
(Rycroft-Malone and Bucknall, 2010). The five categories put forward by Nilsen
(2020) are:

- Process models

- Classic theories

- Implementation theories

- Evaluation frameworks

-  Determinant frameworks

3.1.2.1 Process Models

The function of process models is to provide an explanation of the stages that
are required in order to translate research into practice. This can include both
the implementation and use of the research and some models known, as ‘action
models’, can also contain practical guidance on strategies at different stages in
order to facilitate implementation. Some process models were developed based
on the creators’ own experiences of implementing new approaches, while others
came about as a result of studying literature reviews on various theories,
frameworks and models, as well as individual studies to ascertain which factors
were important for successful implementation. Some examples of process
models are the K2A Framework (Wilson et al., 2011), the CIHR Model of
Knowledge Translation (Canadian Institutes of Health Research, 2014), the ACE
Star Model of Knowledge Transformation (Stevens, 2012), the Stetler Model
(Stetler, 2010), the lowa Model (Titler et al., 1994, Titler et al., 2001), the
Knowledge-to-Action Framework (Graham et al., 2009), the Quality
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Implementation Framework (Meyers et al., 2012) and the Ottawa Model (Logan
and Graham, 1998).

For example, the Knowledge-to-Action Framework (KTA) was developed by a
team in Canada in response to the fact there was growing evidence that the
outcomes and findings of research were not translating into real-life practice
within healthcare settings, alongside a growing desire for healthcare that is cost-
effective and accountable (Graham et al., 2009). In addition, there was
confusion over the various multiple terms used when discussing the knowledge to
action process. Knowledge to action refers to the process of translating the
evidence gained from research (‘knowledge’) in to real-life applications (action).
In order to develop their framework, the authors reviewed 31 existing planned
action theories regarding the process of change. The resultant conceptual
framework following this review process was designed to tackle the issues of a
lack of clarity within the field of Knowledge-to-Action and make clear the core
principles of the Knowledge-to-Action process. The KTA Framework is made up
of two components which although separate, are linked. The Knowledge
Creation component, which involves knowledge inquiry and synthesis, is
encircled within the Action Cycle component. Both of these components
incorporate a number of different stages, which are described by the authors as
being ‘dynamic’ and having an influence on one another (Graham et al., 2009).
The Action Cycle process involves outlining the functions required for the
application of knowledge in practice, how this knowledge is adapted to the
relevant setting and then assessing any potential barriers or facilitators to this
knowledge being used in practice. It is also key that there is engagement of
stakeholders and adaptation of the knowledge to the needs of those who will use
it. Field et al (2014) conducted a systematic review looking at if and how the
KTA Framework is used in practice. The results included 146 studies, in which
the KTA Framework had been used to varying extents, ranging from being
referred, to being fully incorporated as a method. Within 10 of these studies the
KTA Framework was fundamental to the implementation process. All 10 of these
studies stated the utilisation of the Action Cycle component, while 7 studies
made reference to the Knowledge Creation component. While the KTA was able
to be incorporated, the review authors stated that the framework provides a

practical guide which can be used flexibly and with ‘theory fidelity’, allowing it
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to be used in unique ways. The authors pointed out, however, that there was a
lack of evidence regarding the framework being used in real-life practice to
bring about change in implementation efforts and further research is required to
analyse how frameworks such as KTA can be used to add value to real-life

implementation efforts (Field et al., 2014).

3.1.2.2 Classic theories

Classic theories are those which were developed outwith the field of
implementation science in areas such as psychology, sociology and organisational
theory. They are known as classic theories so that they can be distinguished
from research to practice models (Graham et al., 2009). These types of theories
are somewhat passive in nature relative to action models as they explain the
ways in which change can take place, but do not outline how this change can or
should be brought about. Examples of these types of theories include the Theory
of Diffusion (Rogers et al., 2008), the Social Cognitive Theory (Bandura, 1977),
the Theory of Planned Behaviour (Ajzen, 1991) and the Situated Change Theory
(Orlikowski, 1996).

For example, the Theory of Diffusion was made popular through Rogers’ (2008)
work which focused on the spread of innovations (Nilsen, 2020). Rogers created
a model in which he provided an explanation for the process through which
people gain new knowledge, implement new knowledge and how new knowledge
can become incorporated into practice long term (Fisher, 2005). The theory
proposes that there are five factors which have an influence on the adoption of

new behaviours or knowledge (termed ‘innovations’):

1. Relative advantage (the extent to which the new innovation is seen as

being an improvement over that which it replaces)

2. Compatibility (how well the innovation aligns with the current practices

and needs of the new users of the innovation)

3. Complexity (the ease or difficulty of the new innovation to use or

understand)
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4. Trialability (the degree to which the new innovation can be tested or

tried out before being brought in to use)

5. Observability (the ability for tangible results to be observed resulting

from the new innovation)

The Theory of Diffusion has been used widely in both implementation science
and determinant frameworks (Aubert and Hamel, 2001, Foy et al., 2002, Vollink
et al., 2002, Damschroder et al., 2009, Greenhalgh et al., 2004, Gurses et al.,
2010). It has been proposed that some limitations to the theory include the fact
that it does not take into account the influence of an individual’s access to
resources or social support network on their ability to uptake a new innovation
or behaviour (LaMorte, 2022).

3.1.2.3 Implementation theories

Implementation theories were created by researchers working in the field of
implementation science to explain and provide detail on various stages of the
implementation process. These theories were either developed originally by the
researchers themselves or adapted from existing theories and models. Examples
of implementation theories are COM-B (Capability, Opportunity, Motivation and
Behaviour) (Michie et al., 2011), Implementation Climate (Klein and Sorra,
1996), Normalization Process Theory (May and Finch, 2009), Organizational
Readiness (Weiner, 2009) and Absorptive Capacity (Zahra and George, 2002).

For example, the Normalization Process Theory (May and Finch, 2009) focuses on
the identification of factors which can either inhibit or facilitate how new
practices are incorporated into healthcare or other institutional settings. The
theory puts forward that new interventions or practices become routine within
social settings (and therefore normalised) due to people working, both
individually and together, to apply them. There are four main components to the

theory which it is proposed leads to a practice becoming normalised:

1. Coherence (making sense of a particular practice or behaviour so it is

therefore possible to share and partake in the practice)
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2. Cognitive participation (the engagement of individuals which allows them

to participate in the new practice)

3. Collective action (the work which is carried out in order to allow the new

practice to take place)

4. Reflexive monitoring (the formal and informal monitoring and evaluation

of the benefits and costs of the new practice)

These four components are not intended to be carried out linearly and can
overlap and interact with one another at different stages of the process. The
Normalization Process theory has, however, been criticised for not giving enough
attention to the organisational contexts in which the implementation is
occurring (Clarke et al., 2013) and for focusing too much on those carrying out
implementation of a practice (e.g. nurses) with not enough thought given to

those who will receive an intervention (e.g. patients) (Segrott et al., 2017).

3.1.2.4 Evaluation frameworks

Evaluation frameworks provide a guide to the process of evaluating an
implementation effort in order to determine its success. Some examples of these
are RE-AIM (Reach, Effectiveness, Adoption, Implementation and Maintenance)
(Glasgow et al., 1999), PRECEDE-PROCEED (Predisposing, Reinforcing and
Enabling Constructs in Educational Diagnosis and Evaluation Policy, Regulatory,
and Organizational Constructs in Educational and Environmental Development
(Green and Kreuter, 2005) and a framework developed by Proctor and colleagues
(Proctor et al., 2011).

For example, RE-AIM is a planning and evaluation framework which was
introduced in order to address issues surrounding the translation of scientific
knowledge and advances into practice, particularly within the fields of public
impact and policy. RE-AIM provides a specific focus on the stages or factors
involved in the design, distribution and application of a process or intervention
which can promote or inhibit the extent to which gaining an impact at
population level can be achieved (Glasgow et al., 2019). The framework

considers five dimensions of individual and setting level outcomes which may
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have an impact on the outcome of a programme or intervention and how it can

be sustained (Kwan et al., 2019):

1. Reach (the numbers and subsequent representativeness of those who take

part in the intervention under focus)

2. Effectiveness (the extent to which the intervention has had an influence

on key outcomes such as quality of life and economic outcomes)

3. Adoption (the numbers and subsequent representativeness of the settings

and organisations in which the intervention has been adopted)

4. Implementation (the extent to which the intervention has been delivered

as intended and associated time and costs)

5. Maintenance (the degree to which the intervention is sustained and

becomes routine practice within a setting or organisation)

The RE-AIM framework has been widely used with a recent systematic review
reporting on 157 articles where the framework has been incorporated into
planning and evaluation efforts (D'Lima et al., 2022). However, there have been
some reported challenges in using the framework, including difficulties
differentiating between some of the dimensions and issues with reporting on all

evaluation criteria (D'Lima et al., 2022).

3.1.2.5 Determinant frameworks

Determinant frameworks outline different types of determinants which can act
as barriers or facilitators to the outcome of implementation efforts, with some
frameworks looking at connections between different determinants. The main
aim of these types of frameworks is to look into the reasons why implementation
is successful or not, and factors which can impact upon the outcome.
Determinant frameworks often point towards a systems approach to
implementation as they recognise that there are multiple levels of influence and
connections between different determinants. As with implementation theories,
determinant frameworks are generally developed in two ways. Some were

developed by cumulating results from several implementation studies or existing
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frameworks or theories, while others were developed based upon the creators’
own experiences. Some examples of determinant frameworks include Active
Implementation Frameworks (Blase et al., 2012, Holmes et al., 2012), i-PARIHS
(Integrated - Promoting Action on Research Implementation in Health Services)
(Harvey and Kitson, 2016), PARIHS (Kitson et al., 1998, Rycroft-Malone, 2010),
Ecological Framework (Durlak and DuPre, 2008), Conceptual Model (Greenhalgh
et al., 2004), Understanding-User-Context Framework (Jacobson et al., 2003),
Consolidated Framework for Implementation Research (CFIR) (Damschroder et
al., 2009) and Theoretical Domains Framework (Michie et al., 2005).

Two different determinant frameworks were chosen to use within this research
as it involves the adaptation and development of a new tool to sit within the
existing DHSW home visit programme. It is also necessary for it to be suitable
and acceptable for both DHSWs and parents so requires consideration across

more than one level.

3.1.3 Theoretical Domains Framework

The Theoretical Domains Framework (TDF) (Michie et al., 2005) is an integrative
framework which was designed to provide an overarching theoretical framework,
incorporating constructs from several different theories (McGowan et al., 2020).
It was created as a means to apply these theoretical approaches to interventions
focussed on behaviour change. It aimed to simplify and bring together numerous
behaviour change theories so that they can be used in many different areas of
interest. The TDF was created through an expert consensus process which aimed
to explore psychological and organisational theories related to health
practitioner clinical behaviour change (Francis et al., 2012). It was developed by
18 psychological theorists, alongside 16 health service researchers and 30 health
psychologists. The TDF draws upon 33 theories of behaviour change incorporated
into 128 constructs relevant to health behaviour change, brought together to
form a framework of 12 domains of theoretical constructs. These 12 domains
are: Knowledge, Skills, Social/professional role and identity, Beliefs about
capabilities, Beliefs about consequences, Motivation and goals, Memory,
attention and decision processes, Environmental context and resources, Social

influences, Emotion, Behavioural regulation and Nature of the behaviours.
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A validation exercise was carried out on the original TDF by Cane et al (2012)
using an independent group of behavioural experts, whereby they aimed to
optimise the content and structure of the framework (Cane et al., 2012). This
validation process resulted in an increase in the number of domains to 14 and
retained 84 of the original constructs. The 14 constructs from the updated TDF
are: Knowledge, Skills, Social/professional role and identity, Beliefs about
capabilities, Optimism, Beliefs about consequences, Reinforcement, Intentions,
Goals, Memory, attention and decision processes, Environmental context and
resources, Social influences, Emotion and Behavioural regulation. Both the
original version and the updated TDF are used in research and practice. It has
been proposed that due to their similarity, either is suitable for use and can be
chosen based on the researcher’s familiarity or preference (Atkins et al., 2017).
The TDF can be used both to carry out in-depth exploration into difficulties with
implementation and to consider behaviours with the aim of planning and
developing implementation interventions (Lynch et al., 2017). The TDF has
frequently been used in studies which explore different aspects of behaviour
change (Atkins et al., 2017, Francis et al., 2012). In particular, it has often been
used to investigate barriers and facilitators to carrying out the behaviour of
interest. Marshman et al (2016) used the TDF to guide analysis process of their
qualitative research which explored the factors affecting parents’ ability to
carrying out toothbrushing for their child (Marshman et al., 2016). 27 semi-
structured interviews were carried out with parents of children under 7 years old
living in two deprived areas in England. The study reported a range of barriers
and facilitators to parental supervised toothbrushing (PSB) across all the TDF
domains and the authors reported that the use of the TDF resulted in the
reporting of findings not seen in previous studies on PSB. The authors
acknowledged that a limitation of the use of the TDF is that it can make the
focus of interviews too narrow although they reported that this wasn’t a concern
for their study as all TDF domains were covered. There were findings from the
interviews such as those regarding dental attendance which were outwith the
scope of TDF domains, however the authors felt these were not relevant to the
aims of the study. The authors concluded that the findings of this study would be
used in the development of a behaviour change intervention aimed at

encouraging PSB (Marshman et al., 2016).
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While the TDF has often been used to explore determinants associated with
behaviour change, it is less commonly used when developing and designing
interventions (Cowdell and Dyson, 2019). In addition, there is a lack of guidance
on how the TDF should be used to design interventions (Atkins et al., 2017,
Francis et al., 2012). The TDF has been reported to be mainly focused on
individual level determinants, with less focus on those at an organisational level
(Atkins et al., 2017, French et al., 2012, Birken et al., 2017).

3.1.4 Consolidated Framework for Implementation Research

The Consolidated Framework for Implementation Research (CFIR) was developed
as a means to aid the translation of evidence-based practices into real-world
practices (Damschroder et al., 2009). The creation of the CFIR came about as
the authors felt that there was considerable overlap between the many
published implementation theories and that there were several missing
important constructs. A snowball sampling method was used to identify 19
established, theories models and frameworks and constructs were combined
across these. The CFIR is described as a meta-theoretical framework which
provides a repository of constructs related to implementation which can be
applied across several different contexts (Damschroder et al., 2009, Kirk et al.,
2016). It is made up of 39 different constructs across 5 domains which can have

an impact on the implementation of an intervention. The 5 CFIR domains are:

1: Intervention characteristics. This domain is made up of eight constructs and is
concerned with the qualities of the intervention which can impact upon the
implementation outcome. The constructs are: intervention source, evidence
strength and quality, relative advantage, adaptability, trialability, complexity,
design quality and packaging, and cost.

2: Outer setting. This domain is comprised of four constructs and considers the
social, economic and political contexts in which the organisation sits. The
constructs for this domain are: patient needs and resources, cosmopolitanism,
peer pressure, and external policies and incentives.

3. Inner setting. This domain is made up of five constructs and is related to the
characteristics of the organisation in which the intervention will be

implemented. The constructs are: structural characteristics, networks and
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communications, culture, implementation climate, and readiness for
implementation.

4. Characteristics of individuals involved. This domain is comprised of five
constructs and is concerned with the attitudes, perceptions and attributes of the
people involved. The constructs for this domain are: knowledge and beliefs
about the intervention, self-efficacy, individual stage of change, individual
identification with organisation, and other personal attributes.

5. Implementation process. This domain is made up of four constructs and
considers different stages involved in the process such as planning, application
and evaluation. The constructs for this domain are: planning, engaging,

executing, and reflecting and evaluating.

Figure 3-1 illustrates the CFIR domains and constructs.

Domains +
Constructs

Figure 3-1 CFIR domains and constructs ((Isomi Miake-Lye et al., 2017)

The CFIR has been used in a number of studies across a range of settings (Kirk et
al., 2016, Damschroder et al., 2022). Kirk et al (2016) undertook a systematic
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review of studies which made use of the CFIR. The review aimed to investigate
the types of studies the CFIR is used in, the ways in which the CFIR is utilised
and how much the CFIR contributes to implementation research. A framework
analysis approach was used to guide the abstraction and synthesis of the papers
included in the review. The review considered 26 studies which the authors
described as having used the CFIR in a meaningful way. It was found that these
studies employed most commonly mixed (n=13) or qualitative (n=10) research
methods and the CFIR was also most often used in the post-implementation
phase (n=15). There was a wide range found in the ways in which the CFIR were
applied and evaluated within the included studies although there was a lack of
detail on how or why these constructs were selected. Most studies (53.8%)
included used the CFIR as a means to aid data analysis. The review stated that
there has so far been little evidence of the advancing contribution of CFIR to
implementation science although the authors suggested that this was likely due
to the fact that, at the time of review publication, the CFIR had only been
published for six years. The authors concluded that further, future in-depth use

of the CFIR, could lead to advancements in implementation science.

Additionally, the originators of the CFIR carried out a literature review
(Damschroder et al., 2022) on the use of the CFIR and found it had been used
across settings such as healthcare, public health, education and agriculture.
They also found that the framework was used across several stages of the
implementation process including to guide the data collection process, data
analysis, data interpretation and to design an implementation strategy. The CFIR
has been used by several authors to report barriers and facilitators to
implementation in areas such as improvement of colorectal cancer screening
(Lam et al., 2021), guidance to prevent falls in hospital (Breimaier et al., 2015)
and policies to encourage healthy eating and physical activity (Lobczowska et
al., 2022).

It has been reported that a limitation of the CFIR is that some of the constructs
overlap and definitions described in such a way that it could be difficult to
pinpoint which areas were most important to focus on (Jorgenson et al., 2022,
Breimaier et al., 2015, Ilott et al., 2013). Additionally, some consider the

framework to be too complex due to the number of constructs and domains
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which may inhibit its utility (Safaeinili et al., 2020, Sorensen and Kosten, 2011).
An updated version of the CFIR was published in 2022, with the authors
acknowledging criticism regarding the reported complexity of the original tool
and lack of guidance regarding monitoring and improving implementation

outcomes (Damschroder et al., 2022).

Many implementation efforts combine the use of both the TDF and the CFIR
(Birken et al., 2017). The reason for this is that the TDF is mainly concerned
with constructs at the individual level while the CFIR is more so focused on
organisational level constructs. A decision was therefore made, with regards to
this research project, to use the TDF to map the individual level barriers,
related to parental supervised toothbrushing, which were to be used within the
adapted intervention to understand the range of barriers which are required to
be addressed. The CFIR was then selected to be used to consider how the new
intervention would be implemented by DHSWs in the home setting to assess

which factors may have an impact on implementation.

3.2 Outline of studies

The following chapters will provide more detail on the methods for each study.
However, a brief outline of each study is provided here. A project flow diagram
is shown in Figure 3-2. In Study 1, a modified Delphi process led to the
development of a set of barriers and associated behaviour change strategies to
address these barriers, to be used in the new tool. In Study 2, DHSWs then
further validated the barriers and strategies as being relevant and appropriate
during qualitative interviews. In addition, DHSWs gave feedback on the most
suitable format the new tool should take. A prototype toolkit was then designed
and produced, co-produced with DHSWs for use in simulation testing. During
Study 3, The STAR tool was tested with DHSWs and parents in a simulated

environment.
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Figure 3-2: Project flow diagram

Study 2: Development of
the tool alongside DHSWs
(Chapter 5)
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barriers and facilitators to
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testing of the tool
to assess feasibility
and acceptability
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Design and deliver
training on the new
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Simulation testing of
tool with DHSWs and
parents and short
term follow up with
parents
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toothbrushing in the
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with young children in
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support to families who
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input.
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3.2.1 Study 1: Identifying barriers to parental supervised
toothbrushing and strategies to address them for adapted
tool

This study aimed to address the research objectives:

- Collate and present current state-of the-evidence on barriers that
parents/carers face in the home when carrying out toothbrushing for their
child.

- Recruit experts in the area of child home toothbrushing to form a Delphi
panel.

- Organise and deliver online modified Delphi process.

- Gain expert consensus to prioritise the barriers with regards to level of
importance to be addressed by new toothbrushing intervention through a
modified Delphi process.

- Gain expert consensus on the behaviour change strategies, based on those
utilised in the Uitblinkers intervention, which should be used to address
the prioritised toothbrushing barriers to aid the development of a new

toothbrushing intervention via a modified Delphi process.

An in-depth literature review using a detailed search strategy on peer-reviewed
and grey literature informed a Delphi exercise that was underpinned by the

Theoretical Domains Framework (see section: 3.1.3 Theoretical Domains

Framework).

This process then led on to the development of an online modified Delphi
exercise. This utilised an expert panel to prioritise the barriers to be included in
the intervention and gain consensus on the model of delivery and appropriate

strategies.

3.2.2 Study 2: Development of the tool alongside DHSWs

This study aimed to address the research objectives:

- Recruit DHSWs to take part in in-depth qualitative interviews.
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- ldentify the barriers and facilitators for effective implementation of the
intervention via interviews with DHSWs.

- Design illustrated barrier cards for prototype intervention, alongside
collaborating DHSWs.

- Develop the strategies and wording for each barrier card, alongside
collaborating DHSWs

In order to test acceptability and factors affecting implementation, qualitative
semi-structured interviews were carried out with Dental and Oral Health Support
Workers with the CFIR being used to guide the analysis process. Following this
process, new resources were developed, drawing upon the input and feedback

from DHSWs throughout the design process.

3.2.3 Study 3: Simulation testing of the tool to assess feasibility
and acceptability

This study aimed to address the objectives:

- Recruit parents and DHSWs to participate in a workshop to test the
feasibility and acceptability of the new intervention.

- Develop training for DHSWs on the use of the new intervention.

- Deliver workshop wherein DHSWs can test out the new intervention with
parents in a simulated setting.

- Gain insight and feedback on the use of the new intervention from DHSWs
and parents.

- Follow up with parents via telephone interviews six weeks following the

workshop, to see if they report any short-term benefits.

In order to address the objectives surrounding feasibility and acceptability of the
tool, a workshop was carried out wherein testing of the new resources could be
carried out in a simulated environment. DHSWs and parents/carers were both
involved in this study to carry out a practice test of the revised tool ‘as live’ but
in a protected environment to control for issues within the home visit such as

interruptions or non-attendance. This process gained feedback from participants
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and allowed for the refinement of the tool and recommendations to be made for

a future pilot in the home setting.

3.3 Ethical considerations

The Delphi survey was approved by the University of Glasgow College of Medical,
Veterinary and Life Sciences ethical committee (Project number
MVLS200150076). For the subsequent stages of research involving DHSWs and
parents, a decision on the type of ethical approval required was informed
following discussion with a manager from the West of Scotland Research Ethics
Service. It was advised that NHS ethics would be required, and an application

was made using the Integrated Research Application System (IRAS).

The NHS Research Ethics Committee application form, along with the research
protocol and supporting documents were submitted via the IRAS system (IRAS
project ID: 290031)

Ethical approval was granted following some alterations to the application
guided by the NHS Research Ethics Committee (REC reference: 21/WM/0066). A
favourable ethical opinion on the research was granted by the West Midlands -
Black Country Research Ethics Committee (Appendix 1). The role of current and
future Covid restrictions had to be incorporated in to the application process
with some aspects of the research being undertaken online where appropriate or

possible.

3.3.1 General ethical considerations

All data which were collected was gathered, processed and stored in alignment
with the University of Glasgow Community Oral Health department’s data
security protocol (Appendix 2) which is compliant with the UK General Data
Protection Regulation (GDPR 2018).

Data were stored on the University of Glasgow’s shared drive which can be
accessed only by members of the research team, on university password

protected computers.
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Chapter 4 Identifying barriers to parental
supervised toothbrushing and strategies to
address them for adapted tool

4.1 Aim and research questions

This chapter aimed to explore what is currently known about the barriers that
parents face when carrying out toothbrushing for their young children and gain
expert consensus to prioritise the barriers with regards to level of importance to
be addressed by the new toothbrushing intervention. In addition, expert
consensus was gained on the behaviour change strategies which should be used
to address the prioritised toothbrushing barriers, to aid the development of a

new toothbrushing intervention.

The research questions addressed by this study are:

- What are the main barriers that parents/carers face in toothbrushing their
children’s teeth?

- Are the techniques and overall approach of the Uitblinkers intervention
appropriate to address these barriers and within a home-support tool

context?

The Uitblinkers intervention is a behaviour change intervention for parents to
promote twice daily toothbrushing for their children and is delivered in a dental
practice setting in the Netherlands. The methodology of the Uitblinkers
intervention might also be suitable for Childsmile’s DHSWs to provide support for
targeted families in the home setting to improve supervised toothbrushing
behaviours. This study was designed as a modified Delphi process to prioritise
barriers and techniques for an adapted intervention so that it may meet the
needs of the target population of parents of young children in need of additional

toothbrushing support.
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4.1 Background: Modified Delphi

There is no agreed objective way to assess the relative importance of the various
barriers that present (alone, together, constantly or intermittently etc.) for
toothbrushing behaviour. But it is possible to draw from literature and to obtain

consensus, akin to guideline development, where direct evidence is lacking.

The study was designed as a modified Delphi process. This methodology was
selected as a means to prioritise which barriers to parental supervised
toothbrushing should be included in the new intervention. In addition, the
modified Delphi approach was also used as a means to gain consensus on and
validate the most appropriate strategies for use in the new intervention. As the
intervention, based on the Uitblinkers intervention approach, is designed in a
way in which each barrier is represented by an individual card, brought to a
home visit by Dental Health Support Workers, the researchers felt that it would
be important to have a practical number of barrier cards. It was therefore
necessary to prioritise the most important barriers which should be included and
addressed by the intervention. However, researchers were also aware of the
need to not exclude any potentially significant barriers and consequently there
was no set number of barriers which was aimed to be included. It has been
proposed that the Delphi method may be appropriate where there are no precise
analytical techniques which can be applied to the research issue but subjective
judgements on a collective basis may be beneficial (McKenna, 1994, Linstone
and Turoff, 1975).

The Delphi method is a structured method to gain opinions on a certain topic
from a group of experts in order to gain consensus. It involves a series of rounds
wherein the questions for each round are informed by the findings of the
previous rounds which allows the study to evolve with each subsequent round
(Barrett and Heale, 2020). The group responses can be fed back to the Delphi
panel participants allowing them to reflect on the views of others and review
their own responses. (Keeney et al., 2006). The Delphi method was developed to
be used in business forecasting, whereby a collaborative discussion by an expert
panel took place and worked on the basis that group ideas and decisions are

more meaningful than individual ones.



85

One of the first uses of the Delphi methodology was in the 1950s by the United
States Army during the Cold War (Dalkey and Helmer, 1963). It was developed by
two research scientists who worked at the RAND Corporation. They created the
technique as a means to forecast future enemy attacks by using a succession of
in-depth questionnaires combined delivered to a group of experts including
economists, systems analysts and electrical engineers, with controlled opinion
feedback.

While the Delphi technique was first developed to predict the impact of
technology on warfare (Trevelyan and Robinson, 2015), it is now widely used
across of range of areas including healthcare research (Nasa et al., 2021). There
are no set guidelines for how a Delphi study should be carried out but there four
key elements included in the process: anonymity, iteration with controlled
feedback, statistical aggregation of group response and expert input (Goodman,
1987).

The modified Delphi is broadly similar to the full Delphi in that they both follow
a similar procedure by carrying out a sequence of rounds with expert
participants and they both seek to gain consensus on a subject. However, a key
difference is that the process of a modified Delphi begins with a set of
previously selected items, while the opening round of a traditional Delphi is
open-ended and may start by asking participants to generate their own list of
items (Custer et al., 1999). The pre-determined items in a modified Delphi can
come from a variety of sources including review of the literature, focus groups,
guidelines and other preparatory work (Nasa et al., 2021, Custer et al., 1999,
Boulkedid et al., 2011).

4.1.1 Panel members

The individuals who take part in the anonymous process of answering Delphi
rounds are known as panellists and the selection of these panel members is a key
part of the Delphi process (Green et al., 1999). Previously published Delphi

studies use a range of methods to both identify and select panel members and
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there are no standard criteria for who these panel members should be (Diamond
et al., 2014).

4.1.2 Expert panel

A feature of Delphi studies is that they do not use a random sample which is
representative of the target population but instead a group of ‘experts’ make up
the panel members. In general, most Delphi panel members are obtained
through purposive or convenience sampling (Taylor, 2020), although most studies
don’t have a uniform selection criteria (Nasa et al., 2021). There is also little
guidance on who should be considered an expert although Jones and Hunter
have suggested that participants “each must be justifiable as in some way
‘expert’ on the matter under discussion” (p.378) (Jones and Hunter, 1995). It
has also been proposed that a statistically representative panel is not required,
instead more importance is placed upon the qualities of the panel members
rather than numbers (Powell, 2003). Heterogeneity of the panel can be a
significant factor in generating reliable responses and having a diverse panel can
allow for a wide-ranging perspective and a more generalised consensus
(Boulkedid et al., 2011, Powell, 2003). Previous studies have used more than one
relevant expert panel groups such as Cole et al who included both professionals
and academics (Cole et al., 2013). They carried out a Delphi process which
aimed to aid the development of a typology of social values of ecosystem
services in coastal environments. They brought together an expert panel
comprised of professionals from government, private industry and non-
governmental organisations. In addition, the panel contained academics working
in research and education related to the field of interest. The authors stated
that the inclusion of both professionals and academics allows a balance to be
sought between the different perspectives on ‘knowledge’ (Cole et al., 2013).
Some studies also include those from varied academic and professional
backgrounds and end-users in the Delphi process (Santaguida et al., 2018). On
the other hand, having a more homogenous group may be useful in order to

resolve issues in a more focused subject area (Nasa et al., 2021).
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4.1.3 Size of panel

As with the definition of an expert panel member, there are also no standard
rules or guidelines on how many individuals should make up the panel. The
published literature on the ideal numbers which should be included also varies.
Dalkey and Helmer found that reliability increased linearly between 3 and 11
participants and there was a continued growth in accuracy up to maximum
tested group size of 29 (Dalkey and Helmer, 1963). Most Delphi studies have
between 15 and 20 participants (Hsu and Sandford, 2007) although it has been
suggested that 5 panellists would offer a sufficient level of control for chance
agreement. However, it is possible for a panel as small as 3 to be used (Lynn,
1986). A systematic review of Delphi studies (Boulkedid et al., 2011) reported
the minimum number of panel members to be 3, with a median panel size of 17
and the maximum was over 400 panellists. Delphi studies with a panel size of
over 100 is uncommon, however, and can lead to issues regarding data
management (Nasa et al., 2021), can be costly (Fink et al., 1984) and a large
group may result in lower response rates (Fink et al., 1984, Hsu and Sandford,
2007).

4.1.4 Anonymity

A core aspect of the Delphi process is the anonymity of panel members whereby
panellists do not know who the other panel members are and how they have
individually responded. An advantage of an anonymous response over face to
face or group discussion is that it can reduce issues regarding dominance of some
members and group conformity. Participants may also feel more comfortable to
comment anonymously on uncertain or controversial issues (Nasa et al., 2021).

A potential drawback of having anonymous Delphi responses is that it is difficult

to clarify interpretations or disagreements (von der Gracht, 2012).

4.1.5 Format of Delphi rounds

As previously stated, Round 1 of a traditional Delphi will begin with an open-
ended statement to generate opinions, ideas and information which can then be

used by researchers to formulate a survey for Round 2. Having such as wide
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range of initial responses can, however, be difficult to manage (Taylor, 2020).
The modified format of beginning with pre-selected items also allows for the
gathering of additional elements, clarification of statements and removal of
items which are considered irrelevant or unnecessary (Eubank et al., 2016, Cole
et al., 2013). There is also a variation in the number of rounds a Delphi study
may contain but the most common number of rounds found in an analysis of
systematic reviews of Delphi studies was 2 or 3 rounds (Niederberger and
Spranger, 2020).

In terms of evaluating the content and group responses, most Delphi studies use
a Likert-type scale (Taylor, 2020). The Likert scale (Likert, 1932) was developed
in 1932 to measure attitudes, often using a 5- point or 7- point ordinal scale
which those responding can use to rate the extent with which they agree or
disagree with a statement (Sullivan and Artino, 2013). With ordinal scales, it is
possible for responses to be ranked or rated, however the distance between the
ratings cannot be measured. Therefore, it cannot be assumed that the
differences between responses are equidistant, despite numbers being assigned
to the responses which are. While there has been disagreement on the inclusion
of a midpoint (for example “Don’t Know or “Neither Agree nor Disagree”) on the
Likert scale, it has been suggested that it may be appropriate to provide a
midpoint option when participants are familiar with the topic, in order to

present a neutral opinion (Chyung et al., 2017).

There is variation across published studies as to how to establish agreement
amongst Delphi participants with a number of different methods being used to
establish consensus. It was reported in a systematic review of Delphi studies,
(Boulkedid et al., 2011) that one third of the reviewed studies used both median
and percentage agreement to determine consensus. Other studies included in
the review used median or percentage agreement individually, or interpercentile

range as means to determine consensus.
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4.2 Methods

4.2.1 Design

A two-round modified Delphi technique was used to gain consensus on the most
appropriate barriers and strategies for delivery in the home setting with families

who are receiving additional support from DHSWs.

4.2.2 Participants

Participants were selected to have research or practical experience in the area
of child toothbrushing in the home setting. The expert panel included
researchers and clinicians who have relevant publications regarding child
toothbrushing and DHSWs working within the Childsmile programme who carry
out home visits to families with young children. The involvement of different
groups as participants has previously been suggested to ensure heterogeneity

and provide a broader range of insights (Keeney et al., 2010).

Expert researchers and clinicians were identified from a review of the literature
on child toothbrushing barriers and purposively selected (Palys, 2008) as being
able to inform the aims of the study. A snowball method (Parker et al., 2019)
was used by asking all those invited to take part for suggestions of colleagues
with similar expertise who may be willing to take part. Email invitations were

sent to 37 participants for Round 1 and 41 participants for Round 2.

4.2.3 ldentifying the barriers to include for prioritisation

Several sources informed the content of the initial round of the Delphi survey.
First, as is conventional for generating information for a Delphi study (Woodcock
et al., 2020), a review of the existing literature was carried out to identify
published barriers to parental supervised toothbrushing. The search strategy was
adapted from a recent systematic review looking at home toothbrushing
interventions for young children (Aliakbari et al., 2020). Databases used were
PubMed, MEDLINE, Embase and Web of Science using the search terms including
‘toothbrushing’, ‘children’ and ‘parent/carer’ The search was carried out
between July and August 2020. The search strategy is included in Appendix 3.

Inclusion criteria were: reporting of parental identified barriers/challenges to
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toothbrushing for their child aged 7 years or younger; and availability in English
language. Seven years was chosen as the cut off age as UK guidance recommends
that parents aid children with toothbrushing until this age (SDCEP, 2018,
SIGN138, 2014). Studies were excluded if: there was no parental involvement;
the setting was not in the home (e.g. school or nursery); they examined
toothbrushing in children with disabilities (learning, physical, medical) which
required long-term parental involvement in toothbrushing. A decision was made
to exclude studies investigating toothbrushing in children with disabilities as it is
a complex area and it was felt this would require more specialist input and
further specific study in the future. The reference lists of identified articles
were also checked by hand for relevant studies. In addition, a Google search was

carried out to identify grey literature.

Identification of items for the initial Delphi survey also drew from the original
nine barriers contained in the Uitblinkers intervention, and feedback following a
preliminary workshop with Scottish dental teams and from focus carried out by
regional Childsmile researchers with DHSWs and parents in 2019 (1.8 Early

scoping work on Uitblinkers in Scotland). At the workshop and focus groups,

participants were asked to identify factors which they considered as presenting a
barrier to parents being able to carry out toothbrushing for their child. All
identified barriers across these sources were collated with duplicates removed
and then mapped against categories from the Theoretical Domains Framework
(TDF) (Michie et al., 2005). The TDF was originally created for implementation
research to identify influences on health professional behaviour in relation to
implementation of evidence-based recommendations (Atkins et al., 2017). It is a
determinant framework for ensuring coverage of potential barriers to identified
health behaviours. The barriers identified from this process and mapping to TDF

domains is shown in Appendix 4.

The final list of barriers was reviewed by the research team alongside a home
toothbrushing advisory committee. The advisory committee members include:
three DHSWs, an associate professor in Dental Public Health and paediatric
dentist from ACTA who created the Uitblinkers intervention, and a psychologist

and lecturer and a Professor of Dental Public Health both of whom are involved



91

in the development of recent interventions to improve home toothbrushing in

children in deprived areas in England.

The behaviour change strategies incorporated into the Uitblinkers intervention
were included in the second round of the Delphi to be rated by the expert panel
with regards to the appropriateness of these techniques to address the list of
barriers generated in the first round. Further, more specific behaviour change
techniques relating to each barrier were developed at a later stage, outlined in
Section 5.5.3.

4.2.4 Procedures

Potential participants were sent an invitation email from the PhD student which
included a brief study outline, participant information sheet and privacy notice
(Appendix 5). This included what participation would involve and the time
period over which the study would take place. The email also included a link to
take part in the online Delphi survey. The survey was designed using Microsoft
Forms, a secure online platform, which allows the use of open-ended questions

and single answer scale responses (Microsoft, 2024).

A reminder email was sent out 2 weeks following the initial invitation to those
who had not yet completed the survey as is recommended in previous Delphi
survey literature (Keeney et al., 2010, De Leeuw et al., 2012). The initial survey

was open for 5 weeks before responses were aggregated.

The modified Delphi survey can be seen in Appendix 6.

4.2.4.1 Delphi Round l1a: Consensus on barriers

Round 1 of the modified Delphi survey used a structured questionnaire. The first
section comprised of study information and a participant consent statement. In
the following sections 13 barriers were presented to participants for
consideration of prioritisation. These were categorised in to three areas: child,

parent/carer and family environment related factors.

The barriers included in the initial survey round were:
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Child related barriers

- Difficult child behaviour/non-compliance
- Child too tired/falling asleep

- Child appears upset

Parent/carer related barriers

- Parent/carer knowledge
- Parent/carer capability
- Parent/carer attitudes and motivation

- Parent/carer self-care

Family environment related barriers

- Time constraints

- Social setting and influences
- Structures and routines

- Family resources

- External input

- Cultural barriers

Appendix 7 contains a description of each barrier as presented to participants of

the Delphi survey.

Participants were asked to rate each barrier based on their level of agreement
that the barrier should be included in the intervention. A five-point Likert scale
was used with the anchors: 1 - Strongly Disagree, 2 - Disagree, 3 - Neither Agree
nor Disagree, 4 - Agree, 5 - Strongly Agree. Open-ended questions were also
included for each barrier category to allow participants the opportunity to

comment on any barriers they felt were missing or provide other feedback.

Consensus was set a priori at 75% agreement of importance for inclusion where
respondents selected either 4 - Agree or 5 - Strongly Agree. The selection of the

consensus percentage is in keeping with previously published Delphi studies
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(Keeney et al., 2006, Woodcock et al., 2020). In the case where barriers did not
reach 75% agreement, they were presented to the expert panel in the next

round for consideration of removal.

Anonymous rating data were exported from the online survey software into a
Microsoft Excel spreadsheet. The percentage agreement and median were
calculated for each statement. The median was chosen as it is appropriate for
ordinal scales such as Likert (Murphy et al., 1998). Open ended responses were
exported to a Microsoft Word document for content analysis. The first
transcripts were read and re-read by the PhD student and supervisor, and
following this, open coding was performed by labelling relevant text with a

code. Codes were subsequently organized into themes.

4.2.4.2 Delphi Round 1b: Consensus on barriers

In the following round, a validation survey was sent to those who had completed
the first round. This survey presented the barriers which had been highest rated
in order of priority for inclusion from the previous round. Yes/No responses
required participants to indicate whether they felt the barrier list was
comprehensive and that barriers did not overlap too much. Each question was
also followed up by a free-text option to allow participants to expand on their

answers.

The lowest priority barriers from round one were presented and participants
were asked to rate to what extent they agreed that these barriers should be
excluded using a five-point Likert scale, with the same anchors as used in the

previous round.

4.2.4.3 Delphiround 2a: Consensus on appropriate strategies and ideas to
support implementation

The next round of the Delphi study aimed to gain participants’ views on
appropriate behaviour change techniques and ideas on the model of delivery of
the intervention. These techniques were based on those included in the
Uitblinkers intervention. This round widened the expert panel to include those
from backgrounds other than child oral health but with experience of family

health behaviours and interventions such as those pertaining to nutrition and
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diet (Gillespie et al., 2020, Taveras et al., 2012) in order to gain a broader range

of input.

After being introduced to the project and details of the proposed intervention,
these participants (as well as the original oral health panel) were asked for level
of agreement with regards to parents’ receptiveness to overall approach,
suitability of proposed behaviour change techniques and other considerations for
delivery in the home setting. This was rated via a five-point Likert scale using
the same anchors as in previous rounds (1 - Strongly Disagree, 2 - Disagree, 3 -

Neither Agree nor Disagree, 4 - Agree, 5 - Strongly Agree).

The behaviour change techniques included in Round 2 were:

- Stimulus control
- Operant conditioning
- Goal setting

- Motivational interviewing

4.2.4.4 Delphiround 2b: Consensus on appropriate strategies and ideas to
support implementation

A follow up validation survey was sent out to participants of round 2.
Participants were presented with the results of the level of agreement from the
previous round and were asked via yes/no questions whether they agreed that
the overall approach and behaviour change techniques were appropriate to

include in the intervention.
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A flow diagram outlining the modified Delphi process is shown in Figure 4-1.
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Figure 4-1: Modified Delphi flow chart

4.3 Results

A total of 21 participants (response rate 57%) including Dental Public Health
academics (n=8), psychologists (n=6), dentists (n=4) and DHSWs (n=3) completed
the first round. A range of barriers across the child, parents and family/social
related barriers were validated as being important for inclusion with ‘Difficult
child behaviour’ and ‘structures and routines’ being indicated as having the

highest level of priority.
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4.3.1 Round 1: Consensus on barriers

The process identified 18 relevant papers from which toothbrushing barriers
were extracted. The PRISMA flow diagram (Figure 4-2) shows an overview of the

papers collected by the search terms.

Records identified through database
searching and other sources
(n = 4857)

Records after duplicates removed

(n=1246)
y
Records screened _ Records excluded
(n= 1246) (n=879)
y
Full-text articles assessed Full-text articles excluded,

for eligibility with reasons (e.g., not
(n=367) \ related to home

toothbrushing, children

over 7 years old, barriers

y

not reported

Studies included in
qualitative synthesis
(n= 18)

Figure 4-2: Literature search on home toothbrushing barriers PRISMA flow diagram

Following the rating of the presented 13 barriers, there were 3 barriers which
did not meet the 75% level of consensus agreement. Table 4-1 presents each
barrier by percentage of agreement for inclusion (rated 4 - Agree or 5 - Strongly
Agree) and median and five number summary. A five number summary is an
exploratory data analysis technique, used when examining one or more data set
((v',iimeEija, 2014). It contains a set of descriptive measures: median, minimum

value, maximum value, first quartile (Q1) and third quartile (Q3).



Table 4-1: Results from Delphi Round 1a: “How much do you agree that each
barrier is a priority for inclusion in the home-based toothbrushing intervention?”
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Barrier Percentage Median Min Max Q1 Q3
agreement
(%
respondents
agreeing or
strongly
agreeing)
Difficult child 100% (n=21) 5 4 5 5 5
behaviour/non-
compliance
Structures and 100% (n=21) 5 4 5 5 5
routines
Parent/carer 95% (n=20) 5 3 5 5 5
capability
Social settingand  95% (n=20) 5 3 5 4 5
influences
Parent/carer 86% (n=18) 5 3 5 4 5
attitudes and
motivation
Time constraints 86% (n=18) 4 2 5 4 5
Cultural barriers 86% (n=18) 4 2 5 4 5
Child appears 81% (n=17) 4 2 5 4 5
upset
Parent/carer self-  81% (n=17) 4 2 5 4 5
care
Family resources 76% (n=16) 4 3 5 4 5
75% consensus cut-off

External input 72% (n=15) 4 2 5 3 5
Child too 67% (n=14) 4 2 5 3 4
tired/falling
asleep
Parent/carer 62% (n=13) 4 2 5 3 5
knowledge

Following discussion with the research team, it was proposed that the three

barriers which fell below the 75% agreement percentage would be excluded:

Child too tired/child falling asleep, Parent/carer knowledge and External input.

Therefore 10 barriers were presented to participants in the next follow up

round.

Eighteen participants (90%) completed the follow up validation round. Ninety-

four percent (n=17) of participants agreed that the list formed a comprehensive
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set of child home toothbrushing barriers faced by families who may be in need of
additional support. Twenty-two percent of participants felt that there was a lot

of overlap between the barriers on the list.

There was a lack of consensus amongst panel members that the three previously
mentioned barriers (Child too tired/child falling asleep, Parent/carer knowledge
and External input) should be excluded from the intervention. Table 4-2 shows
the results from this round regarding percentage of participants agreeing that

the presented barriers should be excluded from the intervention.

Table 4-2: Results from Delphi Round 1b: “To what extent do you agree that these
barriers can be excluded from the list?”

Barrier Percentage agreement for barrier
exclusion (responding agree or
strongly agree)

Child too tired/child falling asleep 33% (n=6)
Parent/carer knowledge 25% (n=5)
External input/confusing advice 56% (n=10)

In order to incorporate all significant barriers, following discussion with home
toothbrushing advisory group members, a decision was made to combine barriers
resulting in ‘child tired’ being combined with ‘child upset’, and ‘parent
knowledge’ was combined with ‘external input/confusing advice’. Subsequently,
a set of 11 barriers (Table 4-3) was created to be brought forward for inclusion

in the intervention.

Table 4-3: List of barriers prioritised for inclusion in intervention following Delphi
Round 1

Prioritised barriers

1= Difficult child behaviour

1= Structures and routines

2= Parent/carer capability

2= Social setting and influences

Parent/carer attitudes or motivation

Time contraints

Parent/carer self-care

Cultural barriers

O 0Ny UL

Child appears upset/child tired

10 Family resources

11 Parent/carer knowledge and complicated advice




Content analysis of free text responses resulted in 7 major themes. These

themes were Prompt, Engagement, Common barriers, Tailored advice, Build

99

rapport, Trust and Non-judgemental. A description of these themes can be seen

in Table 4-4.

Table 4-4: Description of themes from free text responses from Delphi Round 1

Theme Description
Barriers
Prompt Cards can act as a prompt
for parents to discuss
toothbrushing issues
Engagement Parents may be

encouraged to engage
more by using cards

Common barriers

Cards may allow parents
to realise they are not the
only one having these
issues

Tailored advice

Parents choosing a
specific barrier allows
them to be given tips
relevant to their situation

Overall approach/method of delivery

Build rapport

Opening the conversation
by discussing positive
behaviours can help build
a positive relationship
between DHSW and
parent

Trust

Encouraging the parent to
be involved in the process
promotes trust in the
DHSW by the parent

Non-judgemental

The overall approach
allows toothbrushing
issues to be approached in
a non-judgemental way

4.3.2 Round 2: Consensus on appropriate strategies and ideas to
support implementation

Twenty-one participants (response rate 51%) responded to the first Round 2

survey. Qualitative analysis of free text responses showed that respondents

agreed that the format of opening the conversation with positive behaviours was
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a useful approach although some felt there may first need to be a rapport

established with the parent before the conversation can take place.

“I think it is good to establish a rapport first if possible by asking some general
questions about non-oral health related topics, but | think it is good to ask
about the positives first when talking about brushing as this will help to direct

the conversation appropriately” Participant 3

Participants also liked the presentation of barriers to parents using a set of

illustrated cards.

“Using cards would be a positive approach as it is sometimes difficult for people
to engage when they feel they are answering a list of questions, but selecting
from a set of cards would be more encouraging and less pressurised”.

Participant 10

All four behaviour change techniques which had been presented to participants
were validated as being appropriate to use to tackle the barriers with a majority
of participants responding either ‘Agree’ or ‘Strongly Agree’ to the following
techniques: stimulus control (90% agreement), operant conditioning (86%
agreement), goal setting (90% agreement) and motivational interviewing (81%
agreement). Table 4-5 presents the level of agreement (participants responding
4 - Agree or 5 - Strongly Agree) on various aspects regarding delivery of the

intervention in the home setting.
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Table 4-5: Results from Round Delphi 2a: “How much do you agree with the
following statements?”

Aspect of delivery Percentage Median  Min Max Q1 Q3
agreement (%

respondents
agreeing or
strongly
agreeing)
‘Support workers 95% (n=20) 4 3 5 4 5
would need brief
training in
psychological theory
to deliver the
intervention’
‘Online delivery such 24% (n=5) 3 2 5 3 3

as via hand-held
devices or tablets
would be better than
physical cards’

‘This could 95% (n=20) 4 3 5 4 5
realistically be

delivered in the

home setting’

‘Resources/materials 100% (n=21) 4 4 5 4 5
to leave with families

(e.g. reminders,

diaries) would help

‘This could be 62% (n=13) 4 2 5 3 4
delivered effectively

remotely (e.g. video

calls)

Participants agreed that training would be required to carry out the
intervention, it could be delivered in the home setting and that the ability to
leave reminder materials with families following the intervention would be
useful. There was a lack of consensus on whether the intervention could be
effectively delivered remotely and most disagreed that online delivery would be

preferable to physical resources.

Seventeen participants (81% response rate) completed the Round 2 follow up
validation survey. There was consensus among participants regarding the
behaviour change techniques and approach which are appropriate to use in the

intervention (Table 4-6).
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Table 4-6: Results from Round 2b: “Are the following approaches/behaviour change
techniques appropriate?”

Approach/behaviour change technique  Percentage agreement (responding

is appropriate? yes)
Stimulus control 94% (n=16)
Operant conditioning 88% (n=15)
Goal setting 94% (n=16)
Motivational interviewing 82% (n=14)
4.4 Summary

In this study, the aim was to identify the most significant toothbrushing barriers
that would be faced by parents/carers of young children deemed in need of
targeted support and appropriate strategies to address these. The target
population for the new tool in Scotland differed from that towards which the
Uitblinkers intervention is aimed. In Scotland, the tool is designed to be used in
the home setting with families who have been referred to a DHSW and who are
in need of additional support. One key role of the DHSWs during these home
visits is to help families register their child with a dentist. In contrast, the
Uitblinkers tool is used in a general practice setting with families who bring their
child to visit the dentist. In addition, the Uitblinkers intervention was designed
to be used by families with children aged 2-10 years while the Scottish tool will
be targeted towards the younger age group of 0-3 years. A younger target age
group was chosen for the new intervention in Scotland due to the importance of
establishing regular preventive behaviours to promote oral health at an early

age.

There was therefore a need to study the barriers and techniques required for the

Scottish context.

As the intervention is designed whereby each barrier is represented by an
individual pictorial card, there was a need to balance exhaustiveness with
practical considerations, hence to prioritise the set of barriers for inclusion,
without excluding any barriers of importance. The modified Delphi process was
implemented as a way to allow an expert group to prioritise barriers for
inclusion and validate the overall approach and techniques used within the

intervention.
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Mapping of the barriers to the TDF domains, resulted in barriers being seen
across all twelve domains. A systematic review by Aliakbari et al (2021) explored
toothbrushing barriers and facilitators regarding parental toothbrushing of young
children and identified barriers ranging across all twelve TDF domains, indicating
that the Delphi process resulted in a wide level of coverage of barriers. All
barriers from the original Uitblinkers intervention were incorporated. The
proposed adapted intervention will be targeted towards a different population
than Uitblinkers - families receiving additional home-based support from DHSWs
in Scotland, compared with families attending dental practice in the
Netherlands. As a result of the potential differing issues experienced by these
different target groups, additional barriers were also included, particularly those
regarding the family environment such as barriers regarding family resources and

social setting and influences.

This appears to be the first study to use expert consensus to develop a concise
set of toothbrushing barriers for parents of young children and appropriate

strategies for use in a home-based toothbrushing intervention.

This study met its aims of identifying the main barriers that parents/carers face
in implementing supervised toothbrushing, and appropriate strategies to address

these, to be co-designed into a home-support tool.

The final set of barriers comprises a set of psycho-social and resource barriers
which are appropriate for targeted support for a family population who may be

having difficulty accessing dental services.

Further validation on the results of the modified Delphi study was gained via

qualitative interviews with DHSWs which is detailed in Chapter 5.
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Chapter 5 Development of the tool alongside
DHSWs

5.1 Objectives and research questions

The objectives addressed by this study are:

1. Recruit DHSWs to take part in in-depth qualitative interviews.

2. ldentify the barriers and facilitators for effective implementation of the
intervention via interviews with DHSWs.

3. Design illustrated barrier cards for prototype intervention, alongside
collaborating DHSWs.

4. Develop the strategies and wording for each barrier card, alongside
collaborating DHSWs.

The research questions addressed by the study were:

How can the resources from the Uitblinkers intervention be adapted to be
suitable for the new context of use by DHSWs in the home setting?
What are the main barriers and facilitators to effective implementation of
a new home toothbrushing intervention, adapted from an existing

intervention, from a DHSW perspective?

5.2 Background: design approach

5.2.1 Qualitative methods

A qualitative methodology was selected to answer the research questions for this
study. Qualitative research has been described as “the systematic inquiry into
social phenomena in natural settings” (p.669) (Teherani et al., 2015). While
quantitative studies usually ask ‘how many’ or ‘how much’, qualitative research
seeks answers to questions regarding the ‘what’, ‘how’ or ‘why’ of a
phenomenon (Isaacs, 2014). Qualitative methods seek to explore experiences,

behaviours and experiences from the viewpoint of the participant. This is often
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achieved through small group discussions, interviews and analysis of documents
and texts (Hammarberg et al., 2016). While quantitative methods have
traditionally been used in health research, there is an increasing number of
qualitative studies used, and seen as a necessity, in health care and public
health research (Renjith et al., 2021, Stickley et al., 2022). Qualitative studies
within public health can be used to investigate the factors which influence
health and disease, explore interactions between stakeholders and examine how
people and communities understand health and disease (lsaacs, 2014). A
qualitative research methodology is viewed as appropriate when a new field of
study is being investigated or when a researcher aims to determine and theorise
key issues (Corbin and Strauss, 2008). Qualitative methods have also been said to
score highly in terms of internal validity as they provide detailed descriptions of
people’s experiences and so can be seen to display an accurate representation
of the phenomena under study (Pope et al., 2002). The new tool that is being
developed is a complex intervention and thus what works, for whom, when, in
what circumstances are important considerations (Skivington et al., 2021). The
analysis of feasibility and acceptability is key to its development, and also to the

wider Childsmile programme.

For these reasons, a qualitative approach was chosen as the most appropriate
method, as the aim was to gain insight in to DHSWs’ experiences and opinions on

the intervention design and structure.

5.2.2 Semi-structured interviews

Interviews in qualitative research are “attempts to understand the world from
the subjects’ point of view, to unfold the meaning of peoples’ experiences, to
uncover their lived world prior to scientific explanations”(p.3) (Kvale, 1996).
The interviews develop as the interviewee is asked questions by the researcher
to collect information on a certain topic or experience. In qualitative research,

the most common type of interview used is the semi-structured interview.

The overall purpose of semi-structured interviews as a data collection method is
to gain information from key informants on the topic of interest. The interviews

can be used to gather new, exploratory data connected to the research subject
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area, triangulate data from other sources or to validate findings via member
checking such as gain feedback from participants about research results
(DeJonckheere and Vaughn, 2019). Semi-structured interviews are guided by a
set of open ended questions along with follow-up questions and probes, and can
be used flexibly. These types of interviews are most often cross-sectional and
can be with either an individual or a group. The interviews follow an interview
guide which allows the researcher to explore the subject with the participant in
a more systematic and comprehensive way and also helps keep the interview

stay relevant to the topic of interest (DiCicco-Bloom and Crabtree, 2006)

Semi-structured interviews were used as the method of data collection for this
study to permit us to gain detailed responses from participants on the issues
relevant to the research questions as well as allowing the flexibility to allow

respondents to mention other related salient topics.

5.2.3 Sampling and recruitment

In order to answer the research questions, we aimed to recruit a purposeful,
stratified sample of DHSWs who carried out home visits as part of their role. In
addition, a sample was taken from four different health board areas across
Scotland, with the purpose of trying to capture any variation seen between
these areas. The health board areas were selected to give a range of views from
DHSWs working in both urban and rural areas. In addition, in some health

boards, DHSWs sit within, and are managed by the Public Health Nurse or Health
Visiting team, while in others, DHSWs are based within the dental services team.
Moreover, we wanted to speak to DHSWs with single or a dual role, meaning they
carry out either a single or multiple aspects of the Childsmile programme as part

of their role.

Purposive sampling is widely used within qualitative research. It involves the
identification of individuals or groups who have particular knowledge or
experience of a certain subject of interest. Purposive sampling considers
participants as ‘key informants’ and selects them based on their ability to
inform on the area or questions of interest (McGrath et al., 2019). In addition to
this, another important factor is the availability and willingness of participants

to take part and be able to communicate their points of view (Bernard, 2002,
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Spradley, 1979). It has been suggested that the main objective of purposive
sampling is to obtain a sample which could logically be assumed to be
representative of a particular population (Lavrakas, 2008). This is usually
achieved by the application of knowledge to the population to select in a non-
random way, a sample of features that represents a cross-section of the
population. Purposive sampling was used in this study to acquire a sample of
DHSWs across four different health boards with different characteristics, whose

role involves visiting families in the home setting.

Recruitment of DHSWs was facilitated by Childsmile regional health board co-
ordinators. The health boards included were NHS Greater Glasgow and Clyde
(GG&C), Tayside, Ayrshire and Arran and Highland. Co-ordinators disseminated
details of the research study to DHSWs and the co-ordinator then passed on the
contact details of those interested in taking part to the research team.
Interested DHSWs were contacted to provide further details and a copy of the
participant information sheet. It was aimed to interview 12 participants across
the four health boards, or until data saturation had been achieved. A recent
systematic review found that saturation in qualitative data was typically reached
after between 9 and 17 interviews (Hennink and Kaiser, 2022). Data saturation
refers to the stage in data collection when no new additional themes or insights
are emerging and there is repetition in the data, such that further data
collection is deemed redundant (Hennink et al., 2017). This indicates that a
sufficient sample size has been reached. Saturation is an important factor in
determining that a sample is sufficient enough to have captured the depth of the
subject under study and can thus demonstrate content validity (Francis et al.,
2010). Reaching data saturation has been described as a key component in
qualitative research which helps make data collection robust and valid (O'Reilly
and Parker, 2013).

5.2.3.1 Impact of COVID-19

Due to the Covid-19 pandemic, there were some limitations with recruitment of
DHSWs as some had been re-deployed to other areas and so weren’t currently
working as a DHSW at the time. As a result of this, we were only able to recruit
one DHSW from NHS Tayside as others were re-deployed or otherwise couldn’t

take part. However, over the course of the interviews, no new themes were
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emerging and no differences between health boards were identified, therefore

we were satisfied that data saturation had been reached.

As a result of Covid-19 travel restrictions and differing working from home
policies between health boards at the time, only the interviews with DHSWs
based in Greater Glasgow and Clyde were able to be carried out in person. The
interviews with the DHSWs from the other three health boards took place online

using Microsoft Teams.

5.2.4 Interview guide preparation

An interview guide was developed based on the research aims and questions.
The questions were intended to be open and not leading. It has been stated that
leading questions should be avoided as they can “give the interviewee hints
about what would be a desirable or appropriate kind of answer” (p.353) (Patton,
2014). There are concerns that leading questions can therefore introduce bias
and lead to doubts over the fidelity of the findings (Cairns-Lee et al., 2022). The
potential influence on the research findings is important when considering the
confirmability, which is concerned with providing evidence that the researcher’s
interpretations of participants’ constructions are rooted in the participants’
constructions and... the degree to which the results of the study are based on the
research purpose and not altered due to researcher bias” (p.112) (Jensen and
Given, 2008).

It was aimed that the interview guide could be used flexibly to permit variability
in question order, in reaction to how DHSWs responded to questions or any other

related topics they wished to discuss.

The interview guide can be found in Appendix 8. The interviews began by asking
DHSWs to provide some information about themselves and their background and
their role in providing oral health support to families as part of the Childsmile
programme. This served the purpose of building rapport but also provided
background information about each DHSWs’ experience. DHSWs were asked
about common child oral health issues that they see and what techniques or
advice they currently recommend. The next set of questions focused on the

introduction of the new proposed intervention and gathering DHSW insights and
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feedback on this. The background and findings of the Delphi study (see Chapter
4) with regards to both the barriers list and overall model and behaviour change
techniques were explained. DHSWs were given the opportunity to provide
feedback on these and were asked how it matched their experiences during
home visits. The penultimate set of questions aimed to gain DHSWs’ feedback
and ideas on the design of the cards themselves with regards to the style and
images used and thoughts on various protype options presented to them. The
final set of questions was concerned with the implementation of the tool and
considerations regarding this. At the end of the interview, participants were
given the opportunity to ask questions or bring up any topics not mentioned by

the interviewer.

As previously mentioned, a section of the interview focused on obtaining DHSWs’
opinions and feedback on the style and design of the images on the cards. In
addition to showing DHSWs the original Uitblinkers cards, mock ups were
designed of alternative prototype cards. The purpose of these was to show
alternative options including cards with alternative illustration styles, real
photographs as an alternative to illustrations and cards depicting both positive
and negative imagery of the parent child toothbrushing process. For the in-
person interviews, participants were shown a paper copy of these cards while
the share-screen facility was used to display the cards during online reviews.

Examples of these prototype cards can be found in Appendix 9.

5.2.5 Semi-structured interview process

Prior to the interviews, each DHSW had been emailed a copy of the participant
information sheet and consent forms. Paper copies of these were brought to
face-to-face interviews and written consent obtained. DHSWs taking part in
online interviews emailed a signed copy of the consent form prior to the
interview taking place. Participants were given the opportunity to ask questions
before the recording started and were asked to confirm their permission for the

recording to start.

All interviews were audio recorded using a digital recorder to allow for accurate

transcription and to avoid the need for a large amount of note taking which
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could result in distraction to replying to participants responses (Bryman, 2016).
In addition, online interviews were also recorded using the Microsoft Teams

recording facility to ensure the sound was more accurately picked up.

Interviews were arranged with 14 DHSWs who expressed interest in taking part.
Two DHSWs were unable to take part and re-arrange their interviews, resulting
in 12 interviews in total being undertaken. The face-to-face interviews took
place in a private room in the health centre where each DHSW was based. The
in-person interviews lasted between 58 and 134 minutes and the online
interviews lasted between 59 and 86 minutes. The average duration of
interviews was 80 minutes. Table 5.1 outlines the characteristics of the

interview participants.

Table 5-1: Characteristics of interview participants

Participant ID Health Board Length of Interview Length of
time as a format interview in
DHSW minutes
1 GG&C 8 years In person 112
2 GG&C 15 years In person 82
3 GG&C 14 years In person 134
4 GG&C 15 years In person 80
5 GG&C 4 years In person 58
6 Highland 13 years Online (MS 86
Teams)
7 Highland 10 years Online (MS 73
Teams)
8 Ayrshire and 8 years Online (MS 59
Arran Teams)
9 Ayrshire and 10 years Online (MS 81
Arran Teams)
10 Ayrshire and 6 years Online (MS 74
Arran Teams)
11 Highland 7 years Online (MS 63
Teams)
12 Tayside 10 years Online (MS 59
Teams)

5.2.6 “Prototype” barrier cards

During the course of the interviews, the participants were shown the Uitblinkers
barriers cards and asked for their thoughts and opinions on these. In addition,

alternative “prototype” barrier cards were also designed and shown to the
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DHSWs (see Appendix 9). These cards were designed to show the DHSWs
alternative options for ideas for how the Uitblinkers cards could be changed or
adapted. For example, they featured examples of alternative illustration styles
and also examples of cards which have photographs as opposed to illustrations
and DHSWs were able to express their preference and opinions on these

different styles.

5.3 Interview analysis

The audio recordings from each interview were transcribed into Microsoft Word
documents. The PhD student carried out the majority (n=8) of the transcription
in order to aid familiarisation with the data. Some interviews (n=4) were
transcribed by a University of Glasgow approved transcription service. The
interviews were transcribed verbatim in both cases. During the transcription

process, anonymisation took place by replacing names with participant numbers.

5.3.1 Process

The framework analysis method (Ritchie and Spencer, 1994) is encompassed
within a wide category of analysis methods frequently termed thematic analysis
or qualitative content analysis (Gale et al., 2013). It was developed in the 1980s
at the UK National Centre for Social Research (Ritchie et al., 2013) and has since
become increasingly used within health services research. It was developed as a
pragmatic way to approach real-life investigations (Ward et al., 2013).
Framework analysis utilises both inductive and deductive methods. An abductive
approach to analysis in that a ‘middle ground’ between inductive and deductive
approach to coding is used. The abductive approach allows researchers to utilise
existing theories and concepts (deductive analysis) and at the same time, derive
new insights directly from the data itself (inductive analysis) (Vila-Henninger et
al., 2022). It is developed to be a thorough and valid process which can produce
results which can be clearly interpreted and easily implemented. The analysis
process was guided by a framework adapted from the Consolidated Framework

for Implementation Research (CFIR) (see section 3.1.4 Consolidated Framework

for Implementation Research)
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The analysis comprised of the following stages:

1. Familiarisation with data. Immersion in the data was achieved via
transcription of most of the interviews and reading through each

completed transcript.

2. lIdentification of initial themes. There was discussion on the general fit of
the CFIR with the dataset and the specific content of each CFIR construct.
The CFIR constructs were adapted to provide more relevance and context

with the subject matter of the transcripts.

3. Labelling the data. Transcripts were uploaded to QSR International NVivo
12 and coding took place (see Appendix 10) to link each adapted CFIR
construct to the section of data with which it related. There was further

discussion on the boundaries and crossover between different constructs.

4. Data sorted by theme. Each coded data section was brought together and

discussed.

5. Data synthesis. For each adapted CFIR construct, a thematic chart was
created, containing data categorised under themes and sub-themes.
There was further discussion between the PhD student and supervisory

team and modification made where necessary to the charts.

The CFIR domains were used to guide the analysis process. Codes which emerged
from the data were mapped on to the CFIR domains. These codes were then
applied to the whole dataset and themes developed by exploring this coded
data. A-priori themes were mapped under the related CFIR domains. The tool
design is returned to in Section 5.5 but first there are a number of findings to
relate in relation to context i.e. the setting for its eventual proposed

implementation.

5.4 Reflexivity

Reflexivity in qualitative research refers to the researcher being aware of how

they themselves may have an influence on the research and any possible impact
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this may have on the study design, data collection or interpretation of findings
(Ide and Beddoe, 2023). The PhD student who undertook the qualitative
interviews with DHSWs and subsequent analysis is a qualified dentist. While
carrying out the interviews, the interviewer introduced themselves as being a
researcher and PhD student and did not specifically mention their dental
background. It was hoped, therefore that this would minimise any potential
impact the student’s background would have on how participants would respond
to questions, especially those regarding dental health. However, on some
occasions participants asked about the student’s background and were therefore
made aware that the interviewer was also a dentist. It is possible in these cases,
therefore, that participants may have responded to questions differently. In
addition, the student’s dental knowledge may have resulted in them asking
different prompt and follow-up questions than if they otherwise had no dental
background. Moreover, there may have been an influence on the analysis of the
data given the student’s experience of working in a dental setting. However, the
data analysis was also discussed with and confirmed by a member of the
supervisory team who is a qualified Psychologist which may balance any

influence the student’s dental background may have had.
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5.5 Findings
5.5.1 CFIR Domain - Outer setting: Users/Families

The service users of the current DHSW home visit service and therefore the new
toothbrushing tool are families with young children who have been referred to
the service as they have been identified as requiring additional oral health

support.

DHSWs provided context on the families who are supported by the home visit
services, including some of the common issues experienced by families and

issues DHSWs face while providing support.
5.5.1.1 Theme: Types of families seen

DHSWs provided details on the families they routinely encounter during home
visits. They described how, despite the intent of an intervention targeted at
families in need, they often see a wide range of families during home visits from
different socioeconomic backgrounds and circumstances and who therefore have

different support needs.

“It can range, usually it’s really deprived families but it can really range to well
off families as well. But the majority of the times it’s families that are really

needing that extra support” Participant 8, A&A

“Kind of a mix of people who already maybe had concerns or a mix of like new

baby referrals as well” Participant 12, Tayside

“There’s quite a big divide in terms of, you know, some people have got quite a
lot of inequalities where some of them have got, you know, they’ve not really

got financial issues” Participant 1, GG&C

“You get the ‘yummy mummies’, you get them and they’ll keep you in the
house forever and ask you all the questions. And then you’ve got the vulnerable

[...] So we get quite a lot of variety” Participant 6, Highland
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While the families may come from a range of circumstances, most DHSWs
described routinely seeing families from more disadvantaged backgrounds who

may have more advanced needs.

“The families that | visit are mainly families where they’re just above poverty

or you know, they’re on the poverty line” Participant 4 GG&C

“One mum couldn’t get her money out of the bank and | was explaining to her
how she could go about it or you get some people saying they’re needing food
and | explain to them to get in touch with the health visitors for vouchers”

Participant 6, Highland

“Also families that have a lot of problems with alcohol. You know, drugs. You

know, a lot of social work involvement with these families” Participant 2, GG&C

“Quite a lot of them would have the children on the Child protection register.
And quite a lot of these are really deprived. You know it's really deprived
housing estates. Poor wee children are quite deprived children. Some of the
parents with addiction problems. Quite a lot of parents actually would have

addiction problems” Participant 9, A&A

This theme suggests that there are several different needs experienced by
parents when considering caring for their child’s oral health, with varying levels
of complexity. It is important therefore that consideration is given to the
deeper, socioeconomic circumstances that may present a barrier to child oral
health care when developing the new resources to address toothbrushing
concerns and difficulties. The consideration around socioeconomic
circumstances was not included amongst the barriers from the original
Uitblinkers tool.

5.5.1.2 Theme: Oral health issues

There were many factors which impacted on a child’s oral health and how

parents approached oral health care.
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5.5.1.2.1 Oral health not a priority

DHSWs explained the challenges they see when visiting families with regards to
parents looking after their children’s oral health. For some families, oral health
was not a priority. There may be different reasons for oral health care not being
a main concern within different families ranging from attitudes towards the
importance of oral health, particularly looking after baby teeth and other issues

taking precedence in their lives.

“I think a lot of the time, like not all the families, but a lot of the families, like
oral health just hasn’t been a priority in their life [...] and they maybe don’t see

the baby teeth as important” Participant 12, Tayside

“And if the parents, it’s not high on the priority list or they just can’t be
bothered, then kids aren’t going to do it unfortunately” Participant 9, A&A

“There are some families that maybe have got no interest in oral health [...]

there are other things in their life” Participant 6, Highland

Many DHSWs experience issues regarding parents/carers’ lack of engagement.
Often this was seen in the families who DHSWs feel most need support but
parents refused additional support and therefore DHSWs were only able to

provide limited levels of input regarding caring for their child’s oral health.

“The ones who are really needing the help they say, no, just want registration
and that’s it. So, you’re not getting there and that’s where we end up in school
educating the child because that’s a baby we’re going to see and if that mum
doesn’t take us onboard, that’s why we’re getting decay at age of three. So |
just feel like we might say, we’re failing going in there and doing it but really,
we can only educate the mum as much as they’ll take onboard. It’s a hard one,

isn’t it?” Participant 6, Highland
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5.5.1.2.2 Past experiences with oral health care

For other families, DHSWS explained how their approach to caring for their
child’s dental health was based on their own experiences as a child and they
therefore do things the way their own parents did. For some families their
experiences were based on their other, older children who have had problems
with tooth decay in the past. Some parents may not be as concerned about
decay in deciduous teeth as this is something that their older children have
experienced and may be seen as inevitable. In other families, parents did not
care for their own health and this attitude was then reflected towards their
child’s health.

“I’d say a lot of the parents, again because it’s quite a deprived area, the
parents are doing what their parents did. And | think a lot of it’s lack of
education on the parent’s behalf” Participant 9, A&A

“It’s difficult, the main thing is sort of a, it’s like history repeating itself. It’s
sort of, go out to a family and you know nine times out of ten if you look on the
system, there will be siblings that will have had issues before, maybe a GA. [...]
Maybe previous siblings have had decay in their teeth and they just look on it,
just that it’s just baby teeth and it’s ok, it’s not a huge big deal” Participant
10, AGA

“Like kind of cultural, you know, it’s like, oh, it’s okay, because he had his
teeth out and she had her teeth out and it’s more acceptable.” Participant 1,
GG&C

“Because usually they’re not interested in looking after their own health. So,
you know it’s a knock-on effect. If you have a parent that’s interested in your
wellbeing and their own wellbeing, you know, they pass on these skills”

Participant 7, Highland

5.5.1.2.3 Child behaviour

Child behavioural issues with regards to refusal to allow their teeth to be
brushed was a common issue for many families seen by DHSWs. This theme is as

mapped during the development of the barriers list and also included in the



118

original Uitblinkers tool. This would often lead to a child’s teeth not being
brushed as parents may not be able to persevere with this process if they are

struggling due to time constraints.

“I mean it was not wanting to brush, simply kids not wanting to brush is a
thing” Participant 10 A&A

“It’s probably not brushing [...] if it’s a child not keen on doing it, parents
probably give up because they’ve maybe not got or they feel they don’t have
the time to spend” Participant 11, Highland

“For the parents, you know, most of the time it’s the child not letting them
brush their teeth” Participant 2, GG&C

5.5.2 CFIR Domain - Intervention characteristics
5.5.2.1 Theme: Views on overall approach

DHSWs provided feedback and thoughts on the overall approach the new tool
will take. DHSWs were overall positive about the general approach of the new
intervention, which begins by first asking about what is going well with
toothbrushing. DHSWs felt it was a useful way to facilitate a conversation with
parents/carers and address any issues they may be having with carrying out

toothbrushing for their children.

DHSWs agree with using a non-judgemental manner to approach the topic of

toothbrushing with parents and this fits with their current approach.

“Never go in like that. Do you know what | mean? You’ll never win somebody’s
confidence over speaking to them like that [...] | always think support work is
more for in the team and the professional side of it rather than the parent
because | think we’re here to help but not judge and that as well” Participant
6, Highland
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“You can’t just go in and point the finger at people, do you know, that doesn’t
work here” Participant 5, GG&C

DHSWs like the idea of opening the conversation with what is going well before

moving on to finding out what problems there are.

“I like that starting off with what’s going well with it [...] it’s something that
the parents are going to feel good about that they can mention, even if it’s only
one thing” Participant 3, GG&C

“I always go in with a positive thinking of like | would say, when | had my
children, | would have toothbrushed twice a day and what bad habits | did and |
didn’t know this and rectify it. So it’s always kind of, you know, like from a
personal side without being personal, you know that way where I’'m saying, I’'m
human too and so are you, we all make mistakes but let’s make good ones now,

you know. So, yes, definitely a positive side of it” Participant 6, Highland

DHSWs felt that most parents/carers would overall have a positive response to
the use of the tool. However, some thought that the reaction would vary

between different families with some perhaps not engaging as fully.

“That’s a hit or a miss because if it’s a yummy mummy you’re going to get the,
oh, yes, oh, yes. So a lot of people tend to, well, | just want my kid registered
in a dentist near here, thanks for the pack and, you know. You can win them
over but we don’t always have the resources to keep going back all the time,

you know” Participant 6, Highland

For some DHSWs, this approach was similar to their current practice while others

felt this added more depth to the interaction than they would normally have.

“I think that’s something that we kind of try to do anyway. To say, how are you
getting on with the toothbrushing. Kind of try and engage them. Like you say
you don’t want to go in with saying you’re doing everything wrong” Participant
12, Tayside
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“I think what you’re explaining’s generally how you would conduct your visit
anyway, and you’d be looking for them to lead the conversation and kind of
keeping them on track in terms of what the end goal was, you know, kind of
directing them.” Participant 1, GG&C

5.5.2.2 Theme: Views on barriers list

Participants explained that the list of barriers presented matched their
experience of what issues they see families face when they carry out home visits

and encompassed the most common barriers they come across:

“I don’t think there’s anything within there that didn’t seem to fit in with what
could potentially be causes of parents not [...] sort of following through with

advice given” Participant 3, GG&C

“I think all very true. All of them. We’ve touched on most of them, really, just
chatting, yes you know what the barriers are. We know what they are and just,
| suppose it’s tailoring it for each family because every family’s individual, the

child’s individual as well, isn’t it?” Participant 7, Highland

However, some mentioned an additional barrier may be faced by parents of

children with additional needs.

“Every one of them yeah, I’ve come across every one of them [...] What | find
particularly difficult is there seems to be quite a few families now where their
child is on the autistic spectrum [...] ordinarily you would maybe get a child who
refuses to brush their teeth but you know, that’s transitory they’ll eventually

come out. Whereas autism is an ongoing thing” Participant 4, GG&C

A further additional barrier mentioned by DHSWs included a lack of engagement

by some families with services.

“I think your list, apart from the fact, you know, like I’m saying there, you’ve
got to get the commitment, the engagement, that’s the only thing” Participant
6, Highland
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“Families that don’t engage, you know, and like I’ve...in fact, this week | got
one, | remember how she never engaged with her older child, couldn’t get in.
The health visitor tried like to get...like to let me get in, but she wasn’t

engaging.” Participant 2, GG&C

5.5.2.3 Theme: Views on strategies to address barriers

DHSWs felt the strategies would be useful for parents and provide relevant
advice. Again, many participants thought that these techniques matched those
which they currently use with parents. The overall approach was also thought to

provide more structure to the advice that DHSWs currently give.

“I found them really helpful. | would imagine any parent would as well you
know, especially if they’re struggling. And most of the time parents will take
advice and suggestions, maybe not so much advice but suggestions to say look,
you say it and if you bite off a small chunk, that’s manageable” Participant 4,
GG&C

“I really like it because, although we would be there to guide and support, but |
really like the idea that it’s actually the parent, themselves, that are coming
up with what’s going to suit them, or what they want to try [..] And not that it

just seems good, it’s achievable, it’s workable” Participant 3, GG&C

“I think they’re pretty much in line with what you would...other than the kind
of pictorial side of it, | think it’s...it is the kind of same strategies that you
would try and talk through, maybe not picked out in so much depth or revisiting
it with the families, and keeping at it, but it is like the kind of...the grounds of
what you would be doing” Participant 1, GG&C

“I think it is good because, you know, when we do have a health visitor it’ll task
us because there’s problems, we’ve got something, you know, like we were
giving them advice, but this is more like structure, you know” Participant 2,
GG&C



122

Some also thought that while the strategies may be helpful, there may still be
issues regarding engagement with some families, particularly those families who

may need the most support.

“I think it sounds good. | think it’s hard because | don’t know, will the people
that change be the people that you’re wanting to get to change” Participant 12,
Tayside

Despite the fact that many DHSWs do not currently routinely carry out follow up
visits, the importance of a follow up was acknowledged as being vital as part of

the process of using the new intervention.

“We, you know, we give them the tools and then, yes, of course you would have
to follow it up. You know, that would be something, yes, it’s a package, isn’t it?
And then you follow it up hopefully until like the parent, you know, manages to

get to work with the child, you know.” Participant 2, GG&C

5.5.2.4 Views on card design

DHSWs felt that cards would be useful for speaking with parents although they
felt they would need to learn the tips on the back of the cards and find the best

way to use them for particular families.

“It’s like engaging in the house of how much you are going to get across to them
too because, kind of simplify things, you know, sort of go down to the level of
the person, that we’re all the same and this is how we do it, sort of thing. So
it’s learning what’s on the back of that card and what’s there” Participant 6,
Highland

DHSWs liked the concept of using the cards as a visual aid and the use of

pictures would be useful to aid the conversation.

“I quite like all the different colours from obviously...from like a kind of ASN
point of view, so for people to read the picture and the writing and all...you
know, how obviously it’s not black and white, you know, different things.”
Participant 1, GG&C
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There was a range of opinions on preferences regarding whether the cards

should feature illustrations or photographs to represent the barriers.

DHSWs preferred the cards to be kept at A5 size as that is the size of the current
folder of resources they have at the moment so cards of that size would best fit
in with that.

DHSWs also expressed a preference for barrier cards to be in a physical format
rather than on, for example, shown to parents on a tablet. They had concerns
over a tablet potentially getting damaged during a home visit and having to keep
the tablet fully charged which may be difficult if they are away from their office

on visits.

There was also a mix of opinions regarding the practicality of the number of
barrier cards. Most DHSWs thought having eleven cards wouldn’t be an issue for
themselves or parents. Some however, felt this may be too many to display but
stated they may choose instead to bring out only some cards at a time depending

on the issues the parents were having.

“That [number of cards] wouldn’t be a problem because, you know, you might
find out what the problem is before you even pull out the cards so you’d maybe

just pull out the card, you know, that you would need” Participant 2, GG&C

5.5.2.5 Parent response to use of intervention

DHSWs thought parents would generally respond positively to the use of the new
tool and felt it would be beneficial to them. The use of the cards may make it
easier for parents to discuss toothbrushing, especially if they may have

otherwise found it difficult to explain.

“Sometimes it can be hard to find the words to say what’s really the issue. So,
if there's something like that there, that the parents can look at and just pick
up and say, this is it, then you can start the conversation with them, to open
things up, rather than them having to sort of find the words. For a lot of
families, it might not be an issue, but for some, you know, explaining what the

problem is, could be” Participant 3, GG&C
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“I think you could probably maybe get a bit more buy in from parents in terms
of it just being a general conversation. They might see a bit more from the

cards that they’ve maybe not really thought about it” Participant 1, GG&C

Use of the cards and discussion of barriers also led to a discussion of other issues

the parent or family may be having beyond toothbrushing.

“That could open the door to, a mum might sort of disclose something that’s
maybe on her mind heavily, that’s sort of preventing her from, not just the
toothbrushing, but it could be other things that she's struggling with, because
of the preoccupation with another issue. So it might open the door to certain
things - good or bad, | don't know. Probably good because, you know, even if
it's just to get something off your chest for two minutes to somebody, you
know.” Participant 3, GG&C

The use of the cards may also be of benefit for use with parents where English is

not their first language or are not fluent in English.

“I think she would really benefit and really enjoy that, and especially the fact
that she could see the pictures. She does have English, but it’s not as fluent as
you would maybe...I| mean, she can understand, you don’t need an interpreter,
but | think things like that, and you know, like demonstrating kind of structure
and routine and, you know, she would really thrive in that kind of...with that
input.” Participant 1, GG&C

“And certainly, for parents where language might be an issue, if we've not got
this text translated, if we have a visual picture of a realistic, you know, sort of
scene in the life of a parent, then they'll be able to look at the picture and say,

yes that’s what’s happening” Participant 3, GG&C

5.5.3 CFIR Domain - Inner setting

The inner setting refers to the setting in which the intervention will be

implemented and current practices and procedures within it.
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5.5.3.1 Theme: Current approach taken by DHSWs

Each DHSW currently has their own approach to tackling the dental health issues
experienced by the families they visit. Most provide information about the
importance of diet and toothbrushing and several DHSWs carry out a
toothbrushing demonstration, often with the aid of a model. They also provide

advice about diet and weaning.

“So when I’m in home visits, | would always talk about toothbrushing and
always just explain to them about the dry brushing and pea sized amount of
toothpaste. | would usually have a wee set of teeth that | bring and do a

demonstration as well for the parents with the teeth” Participant 9, A&A

“My main thing is about trying to educate them about not aiming for sugar [...]
and then the toothbrushing side of it, I’ll go into that and encourage them what
best toothpaste to use and what size of toothbrush and that” Participant 6,
Highland

Follow up contact with families is variable among DHSWs with some following up
with families a few months after the initial visit to check if the family has

registered their child with a dentist.

“We normally follow back up, so we go out...we would normally go out between
12 and 26 weeks for the first appointment, and then we’d follow back up after
the 13 month...the one year, so between 13 and 15 months, to make sure

they’re registered and that they’ve followed it through.” Participant 1, GG&C

For some, follow ups were more common previously but they stopped as they
felt it was too much contact for the family. The lack of follow up visits means
that DHSWs are unaware if the advice they give to families is being followed or

is beneficial to them.

“We don’t know [if advice is working] because we don’t follow them. Yes, we do
catch up. When Childsmile first started, we were supposed to meet them every
three months. So say | met a baby at six-to-eight-week stage, | would follow

that baby until they were three every six months and it was the point where it
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didn’t work because it was repetitive and we were kind of sort of like hounding

the family” Participant 6, Highland

“I don’t really have any feedback on it. Well, the only feedback, | would say, is
if they don’t come back, then I’m assuming that it has worked” Participant 1,
GG&C

It was felt that having a way of following up with families to check how they
have been managing with advice would be an improvement to DHSW'’s current

practice.

“I suppose that’s maybe another area that we could maybe keep on top of, to
find out what actually happens in terms of closing the loop, like did it make a

difference, was it effective?” Participant 1, GG&C

“I just feel there's definitely a need, somehow, for a follow-up of some kind of
for all the families, even if it's a phone call, you know. Something for all of the
families that we've visited, you know, a wee popup that might come up on our
system to say, you visited this child a year ago, you know, they're due their

follow-up phone call, or something like that” Participant 3, GG&C

The variation in whether a follow up visit or phone call with a family takes place
may come down to the individual DHSW and their interest in the family. Some
feel that delivering the required advice at the initial visit is sufficient and that is
all that is required to be done and it would take too much time to carry out

follow up visits on top of this.

“I personally do keep in touch with a lot of my families but some other dental
health support workers do not. They’ll go out and do a home visit and that’s it,
shut down, they’ve done what they need to do and they move on. And I'm quite
the opposite. | like to know that, | care about the kids like | really do [...] | can
see other people going ‘not happening’. That’s being honest. Me, | wouldn’t at
all but | go see other people saying no I’m not doing it because we’ve got
enough to do without chasing them up to see what they’re achieving.”
Participant 9, A&A
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Follow up is an important feature of the original Uitblinkers tool and is also
incorporated into the new tool being designed for the Scottish context.
Additionally, follow up is also a key component of motivational interviewing,
elements of which the new intervention being developed is based upon.
Therefore, careful consideration of how the follow up feature of the new
intervention can be incorporated into DHSWs’ current and future practice, is

required.

5.5.3.2 Theme: Sources of referral

Families can be referred to DHSWs from different sources, most commonly

health visitors but also from dentists or family nurses.

“I get referrals [...] mostly from the health visitors and we do get referrals
from a dentist if they think a family, you know, like scenario of toothbrushing
or their hygiene is not as good in that respect [...] We get a lot of family nurse

partnership” Participant 6, Highland

DHSWs are not usually provided with much information on a family regarding

oral health concerns from the referral from the health visitor.

“Normally what you do is you would get your referral in and the health visitor
will write a wee bit at the bottom, so it’ll maybe say, premature, born at 34
plus weeks, or on the child protection register, or had a chat with you about
this one, and that’s really all you get, or routine Child Smile, just things like

that, there’s no...other than me reading the postcode” Participant 1, GG&C

Many DHSWs only visit a family when the child is very young, often around three
months old and therefore toothbrushing has not yet started. This would
therefore mean that the use of the toothbrushing intervention would not be
suitable on these particular visits, for these families at that time. They may only
revisit the family at a later stage if the family has another baby and then there
may be an opportunity to ask about the older child. In some areas, a child may
be seen when they are slightly older if they have recently moved to the area. In
addition, in certain areas in Glasgow, all babies receive a DHSW home visit

unless the parent chooses to opt out.



128

“The visits that we do, the baby’s only three months. To ask what’s going well,
like toothbrushing, it’s a bit...you can’t really ask that. We do visit the family
again maybe with another baby and maybe we could say that with the older
child” Participant 2 GG&C

“When we go to visit the babies, a lot of them don't have any teeth in yet. So,

it's all kind of theoretical, if you know what | mean?” Participant 3, GG&C

5.5.4 CFIR Domain - Process: Implementation
5.5.4.1 Practicality in home setting: time and space

The space it may require while visiting a family’s home, to use the cards, for
example laying them out, didn’t appear to be a concern for most DHSWs. This,
however, could vary between different homes with the ability to display the

cards being more practical in some home than others.

“Obviously in terms of space in a home visit, it changes up, like if the family
have got a dog or it’s a really messy house or it’s chaotic or, you know, there’s
lots of things going on, then you’ve maybe not got access to be able...like this,
to be able to lay things out, and | think holding them as like a pack might not
be as effective.” Participant 1, GG&C

“I think maybe probably space in terms of the home visit, what’s going on,
obviously in a surgery it’s much easier to lay things out and get that kind of
engagement and cooperation, but | think | would manage, | would find a space. |
would just sit on the floor, I’m quite open to just making myself at home and,
you know, taking it as | go, it’s...I think sometimes, you know, like people don’t
always have couches, and sometimes you’ve got to sit on the floor anyway.”
Participant 1, GG&C

To increase the practicality of using and transporting the set of cards, it was
thought it would be beneficial to have means of keeping the cards together and

also for them to be laminated to be able to keep them clean after home visits.

“I think there needs to be an option of clipping them in, so that they don't get

lost, or whatever, and laminated even, so that they're kept in good nick, if you
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know what | mean. Because it's so easy, if you're taking these out two, three,
four times a day, eventually, especially if there's toddlers in the house, they

come over and grab it or whatever” Participant 3, GG&C

DHSWs are able to control and manage their own diaries so the additional time it
may require to carry out the intervention was not something the DHSW thought

would cause difficulties.

“I think time’s okay, because we manage our own diary” Participant 1, GG&C

“If you know that you’re going with these then and maybe take a bit longer you
would, you know, leave that time for that family, you know, because we

manage our own diaries” Participant 2, GG&C

5.5.4.2 Training

Some DHSWs have previously had training in motivational interviewing and the

behaviour change process.

Currently, DHSWs are also able to choose which training course they are

interested in and wish to attend.

“It’s really just as and when you book them on, depending on what you want to
do and how often [...] so you get, you know, pick and choose what you want to
do.” Participant 1, GG&C

In terms of the type of training which may be useful before carrying out the new
intervention, the incorporation of roleplay was suggested as a potentially helpful

method.

“I think it’s a good way to learn, you know, like...I mean, just having feedback
[...] | think that would be beneficial, and just to familiarise yourself with the
cards and, you know, the options and the background to become a bit more kind
of fluent, if you like.” Participant 1, GG&C

While many DHSWs may currently already use or be aware of some of the

techniques from the new intervention, it was felt that having scenario based
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training would still be beneficial for raising awareness of how it may be used in

different situations.

“Someone comes out and talks to us about it and maybe do scenarios. You know,
you’re the parent. You’re, you know, and...because usually that’s how we did
most of our training because we were going to do one to one talks, you know, so,
yes, a one-off training because it’s things mostly that we already know but maybe
how to, you know, adapt it” Participant 2, GG&C

5.5.5 CFIR Domain - Characteristics of individuals: DHSWs

All the DHSWs who participated were experienced at carrying out home visits
and felt confident in using the new resources and intervention style and

techniques.

“I’d feel quite confident, yeah, | think it’s...yeah, | think that would be fine, |
would be quite happy to follow up with a phone call or provide...pull them out
at a visit and talk to them and kind of cover the strategies and support

parents.” Participant 1, GG&C

“I think, this is something new for us and | think it is good [...] | think this would
help us a lot. It will help us to help the families” Participant 2, GG&C

DHSWs also felt they would be able to use their own judgement to gauge when
and for which families it would be suitable to use the new tool. Past experiences
with a family or if the family were referred due to having certain issues, may

also influence a DHSW’s decision on whether to use the intervention or not.

“So probably maybe ones that have got older siblings that have had problems in
the past or that...parents that have been brought to me due to, you know,
they’re struggling or routines or different things that you would...I think...I
don’t really know how you would go about that [...] I’d probably decide while |

was there on a visit, you know” Participant 1, GG&C



131
5.6 Designing the tool

This section will describe the process whereby the design for the cards was
developed and details how and why changes were made to card illustrations. In
addition, there is a detailed description of the process in how the cards have

been designed to be used by DHSWs with families.

5.6.1 DHSW involvement in design

DHSWs were involved in the design of the new tool, based on elements from
User Involvement. User involvement in research involves the close collaboration
between those who make use of a particular service or process and researchers
during different stages of the research process. It is being increasingly used

within health and social care research (Russell et al., 2020).

A group of four DHSWs, including one who had participated in the interviews
were involved in the design process. Communication took place via email and

online Microsoft Teams meetings.

5.6.2 lllustrations

A graphic designer was contacted and provided with a brief for the card outline.
A realistic illustration style was selected and ideas for an image which would
represent each barrier was provided for the illustrator. Additionally, an

illustration was required for the front page of the tool.

Initial sketches were sent by the graphic designer via email. These were shown
to DHSWs who were asked to provide their feedback on these and if they felt any
modifications were necessary. An example of some adaptations requested to the
illustrations was with regard to barrier 9: “I’m so busy and it’s difficult to find
time for toothbrushing”. Figure 5-1 shows the original sketch for this barrier

which was presented to the DHSWs alongside the final image for this barrier.
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Figure 5-1: Before and after images for barrier 9

The feedback was that this card needed to be changed in order to depict a scene
which represented a busier household with one DSHW suggesting it needed to be
“more chaotic”. Based on feedback, this card was therefore modified to remove
the ‘helper’ with the washing basket and depict the children seeking the

parent’s attention.

A further draft illustration that DHSWs felt required to be altered was the one
depicting barrier 1: “My child refuses to let me brush their teeth”. The initial

draft for this card alongside the final image is shown in Figure 5-2.
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Figure 5-2: Before and after images for barrier 1

It was felt that the child represented in this card should be much younger, to
depict a parent struggling to brush a baby’s teeth. This was felt to be important
as the tool is designed to help parents of very young children and DHSWs
encountered many parents who had difficulties with brushing very young
children’s teeth due to child refusal. The draft illustration for barrier card 2,
“My child appears upset when I’m trying to get them to brush” (Figure 5-3) was
also changed based on DHSW feedback. It was requested that the running water
from the tap be removed, and this was thought to be important as DHSWs

recommend to parents that toothpaste should be spat out following brushing and
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not rinsed away. In addition, a dry toothbrushing model is recommended so it

was felt depicting a tap with running water may be misleading.

Before

Figure 5-3: Before and after images for barrier 2

Changes were also suggested for the original draft of barrier 4 “I can’t really see
the point in forcing my child to brush”. It was suggested that the child be more
“animated” and also include a toothbrush and toothpaste on the floor to make it
clearer that there has been a struggle over toothbrushing which the parent has
given up on and is walking away from. Figure 5-4 shows the illustrations for

barrier 4.
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Figure 5-4: Before and after images for barrier 4

Minor alterations were recommended by DHSWs for barrier 6 “l am stressed”.
(Figure 5-5) It was suggested that the illustrations for the washing basket and
the laptop be changed and instead include the examples of a ringing or vibrating
phone and repairs required in the household. It was felt that this would better
depict the variety of stresses a parent may be under and hint at potential time

restraints or financial concerns that may be contributing to feelings of stress.

Before After

Figure 5-5: Before and after images for barrier 6
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The illustration for barrier 7 “We don’t have the same routine or people in the
house every day” also required minor changes based on discussion with DHSWs.

It was felt that the events depicted on the calendar should be altered in order to
represent a family in which there was more than one carer for the child and
additionally that the child may live between different households (Figure 5-6). It

was thought that this would more accurately represent the barrier statements.
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Figure 5-6: Before and after images for barrier 7
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The draft illustration for barrier card 8 “I don’t really feel support from other
people” also required changes. The image sketch was modified to take place
outwith the home setting. DHSWs gave feedback that they thought the
illustration should include the presence of more sweets and sugar to make this

barrier card clearer (Figure 5-7).

Before After

Figure 5-7: Before and after images for barrier 8
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DHSWs also felt that the illustration for barrier 10 “The information | get doesn’t
seem to be for people like me” should be changed. They suggested that it should
include an interpreter struggling to bridge between the information giver and

receiver (Figure 5-8).

l
Before After

Figure 5-8: Before and after images for barrier 10

The draft illustration for barrier 11 “We often don’t have things like
toothbrushes or toothpaste” was felt to be too similar to the illustration for
barrier 6. It was therefore changed to depict an empty toothpaste tube and

toothbrush with splayed bristles which needs replaced (Figure 5-9).
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Figure 5-9: Before and after images for barrier 11

DHSWs were happy with the draft sketches for the remaining barriers and felt

they did not require any changes.

The user input of DHSWs was continued throughout the design process, with

updated sketches being sent to them for validation.

5.6.3 Wording and strategies

It was required that the wording for the set of barriers generated from the
Delphi study be changed. This was in order that the barrier was clear enough to
be understood without an additional description on the front of the card and

also to be in language that a parent could identify with.

The research team developed a statement to depict each barrier. These were
then presented to the DHSW group to seek their opinion. Their feedback was
that these statements were clear and represented the barrier and DHSWs

thought they would be understood by parents.

DHSWs provided suggestions for tips to be given to parents for each barrier

based on their own knowledge and experiences.
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A set of strategies were created for each barrier. The strategies used were
based on those utilised in the Uitblinkers intervention, which were previously
validated by the modified Delphi process: stimulus control, operant conditioning
and goal-setting. In addition, techniques for each barrier were selected based on
the use of matrices developed by Cane et al (Cane et al., 2015) and Michie et al
(Michie et al., 2008). These matrices map domains from the Theoretical Domains
Framework (TDF) to appropriate behaviour change techniques (BCT) from the
BCT taxonomy (Michie et al., 2013). Table 5-2 outlines the results of this
process. It was found that there were overlaps between barriers, TDF domains
and BCTs therefore some BCTs may be relevant to more than one barrier. The
process of barrier strategy selection was carried out alongside the PhD
supervisor who is a Psychologist. In addition, where relevant, dental advice was
given such as in relation to barrier 2 “My child appears upset when I’m trying to
brush” which encourages the DHSW to first rule out dental issues such a pain or
gum bleeding and refer to a dentist if required. Practical tips recommended by
the DHSWs were also incorporated into the strategies. A definition of the BCTs
(as described in the BCT taxonomy (Michie et al, 2013)) used as part of the
barrier strategies is detailed in Appendix 11. These strategies are displayed on

the back of each corresponding barrier card.



Table 5-2 Mapping of barriers to TDF and BCTs

Barrier

Barrier as written on card

TDF domain

BCT

Difficult child behaviour

My child refuses to let me
brush their teeth

Behavioural regulation;
Skills

Operant conditioning, Self-monitoring
of behaviour; Graded tasks;
Behavioural rehearsal/practice, Habit
formation; Rewards- incentives

Child appears
upset/child tired

My child appears upset when
I’m trying to get them to
brush

Behavioural regulation;
Environmental context and
resources

Operant conditioning, Self-monitoring
of behaviour; Graded tasks;
Behavioural rehearsal/practice; Habit
formation; Rewards- incentives;
Restructuring the social environment;
Environmental changes (e.g. objects
to facilitate behaviour); Role play;
Avoidance/changing exposure to cues
for the behaviour

Parent/carer capability

| often think | am not brushing
my child’s teeth in the right
way

Skills; Beliefs about
capabilities

Behavioural rehearsal/practice;
Graded tasks; Habit formation;
Goal/target specified: behaviour or
outcome; Self-monitoring;
Demonstration of the behaviour by
others; Verbal persuasion to boost
self-efficacy
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Barrier

Barrier as written on card

TDF Domain

BCT

Parent/carer attitudes
or motivation

| can’t really see the point in
forcing my child to brush

Motivation and goals;
Beliefs about consequences

Emotional consequences; Comparative
imaging of future outcome; Self-
monitoring; Information regarding
behaviours- outcome; Persuasive
communication; Goal/target
specified: behaviour or outcome;
Behavioural rehearsal/practice;
Graded tasks; Habit formation

Parent/carer knowledge | | don’t really know what I’'m Knowledge Health consequences; Feedback on
supposed to do or where to behaviour; Instruction on how to
start perform the behaviour; Demonstration
of the behaviour by others; Habit
formation; Goal-setting
Parent/carer self-care | am stressed Emotion Social support (emotional); Coping

skills; Emotional consequences;
Reduce negative emotions; Habit
formation; Goal setting; Problem-
solving

Structures and routines

We don’t have the same
routine or people in the house
every day

Environmental context and
resources

Stimulus control, Restructuring the
social environment; Discrimitive
(learned) cue; Prompts/cues;
Environmental changes (e.g. objects
to facilitate behaviour); Habit
formation; Problem-solving

Social setting and
influences

| don’t really feel support
from other people

Social influences

Social support (emotional); Social
support (practical); Social comparison;
Social support or encouragement;
Information about others’ approval;
Restructuring of social environment;
Modelling/demonstration of behaviour
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Barrier as written on card

TDF Domain

BCT

Time constraints

I’m so busy and it’s difficult to
find time for toothbrushing

Environmental context and
resources; Memory,
attention and decision
processes

Stimulus control, Restructuring the
social environment; Discrimitive
(learned) cue; Prompts/cues;
Environmental changes (e.g. objects
to facilitate behaviour); Habit
formation; Planning, implementation;
Self-monitoring; Goal setting

Cultural barriers

The information | get doesn’t
seem to be for people like me

Beliefs about
consequences;
Environmental context and
resources

Information about health
consequences;

Instruction on how to perform the
behaviour; Demonstration of the
behaviour; Adding objects to the
environment; Social comparison; Role
modelling; Goal setting

Family resources

We often don’t have things
like toothbrushes and
toothpaste

Environmental context and
resources

Environmental changes (e.g. objects
to facilitate behaviour); Social support
(emotional); Social support (practical)

143



144

5.6.4 The STAR tool

The new tool was named the “STAR” tool. This nhame incorporates the stages

involved in the use of the STAR tool process:

S: Support. The parent/carer is asked what is going well with child

toothbrushing or things that have worked before and why.

T: Talk through the barriers. The parent/carer chooses from a list of common
barriers which represents difficulties that they may be having in supporting child

toothbrushing.

A: Apply. DHSWs and the parent/carer go through the potential tips that could
help.

R: Recap. DHSWs and the parent/carer arrange to follow up and see how things

are going.

The following sections will describe each stage in detail.

5.6.4.1 Support

The STAR tool follows a motivational interviewing model which allows parents to
choose their own barriers to address and to identify solutions with support from
the DHSW. Similar to the Uitblinkers technique, the aim is to create a positive
care relationship between the DHSW and parent, while toothbrushing guidance is
provided. This is achieved by making parents feel competent, by creating a

connection and by respecting parents’ autonomy (Ryan and Deci, 2002).

In order to accomplish this, the DHSW will begin the conversation by firstly
asking about what is going well with toothbrushing and giving praise to the
parent based on their response. This ensures that the conversation does not start
negatively with what could be improved. After this, the DHSW can then ask
about any issues the parent may be having with child toothbrushing. The DHSW is

encouraged to use an empathetic and parent-centred communication style.
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Parent autonomy is achieved by allowing them to be involved in the process of
generating solutions to toothbrushing barriers by asking for their ideas and for
examples of things which have worked in the past for them. The DHSW and

parent can then work together to find a strategy which is suitable for the family.

5.6.4.2 Talk through the barriers

The parent is then encouraged to explore their own barriers by giving examples
of difficult situations. The DHSW will then show the parent a set of barrier
cards. The STAR tool is designed such that all eleven barrier cards are displayed
and parents choose from the set. Each card depicts a home toothbrushing barrier
which may relate with child, parent or family circumstances. The parent is then

asked to select a barrier which most applies to them.

With judgement, and when DHSWs get to know families, or have had previous
conversations, it may be that a particular selection of barriers are presented

that are likely to represent known issues.

5.6.4.3 Apply

Based on the barrier selected, an appropriate strategy is explored with the
parent. The back of each cards describes possible strategies for the specific
barrier, which the DHSW can use as a guide. As previously mentioned, it is
important that parents are involved in the process of both choosing barriers they
can identify with and creating realistic solutions. In addition, DHSWs can also

incorporate tips or techniques from their past experience.

Behaviour change techniques incorporated into the strategies for many of the
barriers, also utilised by the Uitblinkers intervention and validated by the
modified Delphi process, are stimulus control and operant conditioning. These

concepts were previously described in Chapter 1 (see Section 1.8)

If parents choose more than one barrier, the DHSW is encouraged to reassure
them that these can be addressed one by one or at a future visit. Again,
understanding and statements of empathy should be shown throughout the

process.
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5.6.4.4 Recap

The process is concluded by the DHSW ending the conversation by summarising
what has been discussed and creating a plan of action with the parent. This
action plan should be practical and also contain a time frame for follow up. A
key part of sustaining behaviour change is to set realistic, simple tasks suitable
for a particular person’s context and circumstances (Bailey, 2019). It is also
important that the plan can be adaptable and to accept and plan for a situation

where something does not work immediately.

For some families, depending on the barrier and circumstances it may be more
suitable to attempt just some strategies and suggestions initially before moving

on to the addition of further tips.

The DHSW should arrange a follow up consultation with the family to check how
they are managing, and they can decide if a further visit is required to modify
some of the suggested changes or repeat the process with any further barriers.

The follow up can be carried out via a further home visit or by telephone.

Figure 5-10 shows the front of barrier card 1, “My child refuses to let me brush
their teeth” and Figure 5-11 shows the back of this card with associated

suggested strategies.

The full prototype STAR tool created during the design process is appended in
Appendix 12.
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BARRIER CARD 1

My child refuses
to let me
brush their teeth

Figure 5-11: Front of barrier card 1

f This barrier concerns difficult child
behaviour/non-compliance (e.g. lack of child
o co-operation, child refusal, child restlessness).
- My It can apply to very young children, or to
children who are trying to assert independence

as they get alittle bit older.

The ways to address this barrier are based on operant conditicning to reward
positive behaviours and aveid reinforcing negative ones. Generally, this card is
approached by supporting parent skills in overcoming the child's resistance.
The positive behaviour of child brushing is alse supported by role modelling
and setting of realistic goals.

Acdlvise parents that while it may seem easier to give in, this can cause
tooth decay or gum problems

Point out that allowing children fo skip toothbrushing may lead to
them refusing other things, like eating healthy snacks, getting ready for
school in time ete.

Suggest that children brush (or mimic brushing) the parent’s teeth at
the same time to encourage them and allow habit fo child may
also practice on their doll or teddy first

Encourage parents to try brushing in small steps initially then
gradually build up. For slightly older children, brushing a few teeth at a
time or ‘counting to five’ while brushing can be a scaffold from which to
increase brushing time

Encourage the parent to praise their child when they do well with
brushing:; older children can re /e a suitable reward e.g. extra
bedtime stories, stickers, choosing a game to play

Doingit
‘with them' and
not‘to them' can
make it easierto
build trust

‘Giving in' is
understandable and
can seem the easiest

thing to do - but we know
it'll lead to harder things
to manage in future,
like dental visits or
other health problems

Alittle
practice and
alot of praise
cangoa
long way!

Figure 5-10: Back of barrier card 1
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5.7 Summary

The overall feedback from DHSWs on the premise of the nhew home toothbrushing
tool was positive. The DHSWs interviewed were experienced in carrying out
home visits with many having been in the role for over 10 years. Home visits are
provided to families from a range of different backgrounds and varying
socioeconomic circumstances. Each DHSW had their own approach to home visits
and following Childsmile guidance on delivering oral health support and helping
families register their child with a dentist. It was thought, however, that it
would be beneficial to have new resources to use on home visits as it was

mentioned that it had been some time since they had had new materials.

The time that it would take to carry out the new intervention wasn’t a concern
for any of the DHSWs as stated they are able to manage their own diaries and
therefore allocate extra time when required. In addition, in terms of space
required to use the cards, most DHSWs stated that this either wouldn’t cause a
problem or they could adapt if required by, for example, not bringing out all the

cards at once.

DHSWs validated the set of barriers generated from the Delphi by agreeing that
these were all common issues that each of them had encountered during their
experiences with families on home visits. While most DHSWs felt that the list of
barriers encompassed all the barriers they had come across, some DHSWs felt
that an additional barrier would be those difficulties encountered by parents of
children with additional support needs, such as autism. At the moment, the tool
is intended to be used for the general population, so a decision was made to not
include these additional barriers. However, further work may look at the
appropriateness of adaptation of the tool for use with children or adults with
additional support needs. Despite the tool not being specifically designed for use
with parents of children with additional support needs, it may still be possible
for DHSWs to use the tool with these families if both DHSWs and parents felt

comfortable doing so.

All DHSWs agreed that the current size of the Uitblinkers cards would be
appropriate for them to include in their home visit kits and so it was decided

that the cards for the new tool would remain A5 size. With regards to the design
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and the images on the cards, there was a variety of opinions. Many DHSWs stated
that the Uitblinkers illustrations were not to their preference and did not make
clear enough what barrier the card was representing. There may have been some
cultural differences regarding the Uitblinkers cards, with some cards
representing Dutch expressions which are not used in Scotland. It was therefore
decided that new illustrations would be required. This was also necessary as the
barriers for the new tool varied from those from the Uitblinkers tool. There were
mixed views on preferences over the card featuring illustrations or photographs
to depict the barrier. In order to try to create a balance and take both of these
opinions into consideration, the research team decided that it would be most
appropriate to feature illustrations which were more realistic than the

Uitblinkers illustrations, particularly when depicting people and families.

There were some areas mentioned by DHSWs which would need to be taken into
consideration, that may present barriers to effective implementation of the
STAR tool.

Many DHSWs pointed out that they often visit a family when the child is less than
six months old, often before they have teeth and toothbrushing has commenced.
Some DHSWs stated that the toothbrushing advice they currently deliver is
therefore “theoretical” as the parents do not yet have a need to use the advice
or tips given to them. A crucial component of the new intervention is that the
conversation is initiated and driven by parents identifying a toothbrushing
barrier which they are experiencing and working with the DHSW support worker
to find an appropriate solution to address that barrier. It would therefore mean
that for many home visits, it would not be appropriate or indeed relevant to use
the new resources as the parents are yet to encounter any toothbrushing
difficulties. Consequently, there may then be a need for DHSWs to contact these
families at a later stage, when they have begun the toothbrushing process, to
find out how they are managing and assess at this stage if a further visit to use
the intervention is required or would be beneficial. It is recommended that
toothbrushing is started as soon as the first tooth erupts in the mouth (NHS,
2022b) and the first deciduous tooth erupts, on average, between the ages of 5
to 7 months (NHS, 2022a) so DHSWs may need to contact parents after the child

has reached this age.
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A further issue which was raised during the interviews was regarding follow up
visits. Many DHSWs at the moment only carry out a single visit with a family.
Most do not routinely carry out a follow up unless there was a particular concern
raised during the visit. A key stage in the motivational interviewing process and
therefore of the intervention is that an action plan is created and there is follow
up to monitor progress. This is crucial to assess if the family has been able to put
the strategies given to them into action and there are any further changes or
additional strategies required. In addition, some families may have more than
one barrier or concern which may not have been able to be addressed in one
visit. It is possible for follow up to take place in person or during a telephone
consultation if this is more appropriate or convenient. For some DHSWs, the

extra time this may require may present a barrier to effective implementation.

DHSWs all mentioned that they would use their own judgement when
determining whether they thought it would be suitable to use the new tool on a
particular family. This may be the case especially when they have not met the
family before and if they may not have many details on the family prior to the
home visit. It may be that the resources and intervention are not appropriate for
a family’s needs or circumstances and training should make clear that its use
should be targeted towards those families who would benefit from its use at that

particular time.

The following chapter describes the procedure of testing out the protype STAR

tool and associated process in a simulated setting with DHSWs and parents.
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Chapter 6 Simulation testing of tool to assess
feasibility and acceptability

6.1 Objectives and research questions

The objectives addressed by this study were:

1. Recruit parents and DHSWs to participate in a workshop to test the
feasibility and acceptability of the new intervention.

2. Develop training for DHSWs on the use of the new intervention.

3. Deliver workshop wherein DHSWs can test out the new intervention with
parents in a simulated setting.

4. Gain insight and feedback on the use of the new intervention from

DHSWs and parents.

5. Follow up with parents via telephone interviews six weeks following the

workshop, to see if they report any short-term benefits.

The research questions addressed by the study were:

Research questions associated with these objectives are:

Is the intervention feasible and acceptable to DHSWs and parents when
carried out in a simulated setting?
Are there any short-term benefits reported by families following use of

the intervention in a simulated setting?

6.2 Background

6.2.1 Simulation in research

Simulated practice is increasingly used in healthcare learning. Simulation is a

situation in which the conditions have been artificially set up to represent real

life scenarios, often used for educational purposes. Simulation is an effective

strategy within healthcare teaching (Issenberg et al., 2005). Simulation often
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involves health care staff training with part-task trainers (medical devices used
to facilitate practice of specific clinical skills) or full body manikins (So et al.,
2019). Standardised patients are also commonly used as part of simulation in
medical and healthcare education. Standardised patients are actors who are
skilled in playing the role realistically and consistently (Hardee and Kasper,
2005). The incorporation of standardised patients allows students or learners to
practice or test out skills and abilities in a safe environment (Crow, 2012, Jack
et al., 2014).

Another type of actor commonly used in healthcare education is the ‘care
actor’. Care actors are commonly used during scenarios involving more
experienced clinicians (Hardee and Kasper, 2005). They usually work alongside
the clinician to work together towards a learning goal or skill the clinician wishes
to work on. The care actor is given direction regarding the clinical setting,
overall mood and level of difficulty and works with the clinician to create a
relevant clinical scenario. While standardised patients usually follow a set script
rigidly, care actors can work flexibly and are skilled at improvisation.
Additionally, with training involving actors, there is the opportunity to pause, go

back or restart the scenario.

When simulation is used as a research methodology, the term ‘translational
simulation’ is used. This refers to simulation in healthcare which is concerned
specifically with improving patient care and healthcare systems (Brazil, 2017).
This type of simulation is focused more on the purpose of the research and its
outcome than the location, content or means of the simulation. It can therefore
align with the quality improvements goals of a healthcare institution, while at
the same time incorporate any educational activities which focus on patient
outcomes or practice behaviour (Brazil, 2017). Translational simulation sits
within a category of simulation activities known as transformative simulation.
Transformative simulation is defined by the Association for Simulated Practice in
Healthcare (ASPiH) as “A tool to transform health & care through collective
understanding, insight and learning.” (ASPiH, 2023) It is not designed around
pre-determined learning outcomes but instead is concerned with understanding,

investigating and improving healthcare processes.
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While simulation practice is often used for education and training purposes, it is
also used for the purpose of understanding and improving, and additionally
testing and analysing health and care systems (Weldon et al., 2023, Nickson et
al., 2021).

6.3 Methods

6.3.1 Simulation workshop

A simulation workshop took place over two days. On the first day, DHSWs were
provided with an introduction to and training on the use of the STAR tool
including details on motivational interviewing and behaviour change techniques.
DHSWs were then given the opportunity to informally practise the use of the
STAR conversation in pairs with an actor to familiarise themselves with the
resources and conversation style. Training vignettes were developed for use with
the DHSWs and the actors (See Appendix 13).

The training consisted of a morning session using a Microsoft PowerPoint
presentation delivered by the PhD student with facilitation provided from their
supervisor and a researcher from ACTA who developed the Uitblinkers tool.
DHSWs were first given background information on the reasons why the STAR
tool is being introduced and how it has been adapted from the Uitblinkers tool.
The researcher from ACTA then provided the DHSWs with an in depth

explanation of the Uitblinkers process and the theories it is based on.

Currently, all DHSWs in Scotland receive training on motivational interviewing,
and behaviour change techniques as part of their standard training in line with
their role (NHS Education for Scotland, 2023). Consequently, it was only
necessary for the STAR tool training to include refresher information on
motivational interviewing and behaviour change techniques. A more detailed
explanation of some of the behaviour change techniques included in the STAR
tool, including operant conditioning and stimulus control, was provided alongside
details of the barrier cards for which these techniques are particularly relevant.
Additionally, each of the four stages of the STAR tool process was explained to

DHSWs. The training was designed to be interactive with DHSWs being given the
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opportunity to ask questions and being encouraged to have discussions amongst

themselves.

Following this training session, DHSWs tried out the use of the STAR tool with an
actor. Two actors took part in this part of the session, with each having been
given a role to play as a parent of a young child to work through a scenario with
the DHSW. The DHSWs were separated into pairs and each given the opportunity
to individually go through the scenario with the actor and test out the use of the
STAR tool and also observe their colleague and provide feedback. This part of
the session was designed to be informal and DHSWs were able to stop during the
scenario to ask questions about anything they were unsure of or to ask for
feedback. Figure 6-1 demonstrates a photograph taken during this actor try out

session.

Figure 6-1: DHSWs being facilitated to test out the use of the STAR tool with
an actor
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On the second day of training, DHSWs tested out the use of the STAR tool.
DHSWs carried out a conversation with a parent or simulated parent following
the STAR tool process using the barrier cards to facilitate the discussion. This
interaction was video recorded, with researchers observing from a separate
room. Each DHSW carried out this process twice with a different parent or
simulated parent. In one room, a DHSW and parent carried out the conversation
using the STAR tool, with a camera recording via a private password protected
Zoom meeting. In a separate room, a researcher was linked in to the same Zoom
meeting, with camera and microphone switched off and was able to watch the
interaction live. Figure 6-2 indicates a photograph of a DHSW and a simulated

parent going through the STAR tool process.

Figure 6-2: DHSW and simulated parent using STAR tool during simulation workshop

Following this process, DHSWs and parents took part in semi-structured ‘exit’

interviews.

6.3.2 Participants and recruitment

Dental Health Support Workers who carry out home visits were eligible to take
part. All DHSWs who participated worked within the Greater Glasgow and Clyde
health board area. DHSWs who had previously taken part in earlier research
regarding the STAR tool were invited to take part via an invitation email. Six

invitations were sent to DHSWs. A snowball approach was also used as those
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DHSWs invited to take part were asked to suggest colleagues who may also be

interested in participating.

For the recruitment of parent participants, DHSWs were asked to approach
parents with a child aged 0-3 years who were part of their case load who they
thought might be interested in taking part. If parents agreed to take part, they
gave permission for their contact details to be passed on to the researchers who
contacted them with further details. DHSWs were asked to recruit two parents

to participate each.

DHSWs and parents were provided with information sheets in advance of the
workshop and given the opportunity to ask questions. Written consent was

gained from all participants.

6.4 Analysis

6.4.1 Function Resonance Analysis Method: mapping tool in use

There was a need to use a method to analyse a trial of the STAR tool and focus
on the process, as opposed to user reactions which are assessed separately using
qualitative exit interviews (section 6.4.2). The Functional Resonance Analysis
Method (FRAM) is a method which analyses how activities occur either
retrospectively or prospectively (Hollnagel, 2012). FRAM can be used to map a
process and allows for non-sequential or non-linear steps and aims to explore
how a process works in practice (Hollnagel, 2011). The main application of FRAM
has been in safety systems, however its core principle is to describe non-
linearity and complexity and to “explore participants’ accounts of their working
realities” (Sujan et al., 2023). It works by mapping out how these activities take
place in order and generates a visual representation or model of how a particuar
process occurs. It can be used to model complex organisational systems. It was
derived from the Resilient Health Care Theory (Braithwaite et al., 2015, Cook,
2006) which focuses on the role of adaptation in how success can be achieved in
complex environments (Anderson et al., 2016). The use of the FRAM method is
increasing within various healthcare systems (Patriarca et al., 2020, McGill et
al., 2021). FRAM has previously been used to model processes as part of quality

improvement within the Chilsmile programme (Ross et al., 2018). FRAM involves
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the demonstration of how a process is carried out through multiple functions

and activities. A function hexagon is used as the basic unit of anaylyis.

There are six aspects by which functions can be specified:

Inputs (1): Aspects which start and are processed in the function
Preconditions (P): Conditions which exist for the function to start
Resources (R): Items which are used during the process

Time (T): Temporal constraints on the function

Control (C): The ways in which the function is monitored

o Ul AW N -

Outputs (O): The outcome of the function

A key initial stage in developing a FRAM model is the identification and
description of the functions which are essential in the process. It is important to
consider if there is variability in these functions and look at how this variability
may impact on the process. The determination of how functions link to each
other and how they vary is important in identifying any areas where a system or
process could be improved or recognising which areas are important for a
successful outcome. The FRAM aimed to look at the order of the activities and
how questions and prompts drive other, further questions or activities.

Therefore, for the purposes of this analysis, only Inputs and Outputs were used.

A FRAM model was built by analysing the video recordings of the DHSW and
parent interactions. A set of broad functions was identified which were linked to
other more specific functions which had aspects in common. The first stage in
this process was familiarisation with the data by watching each video recording
of the DHSW and parent interaction and then creating a code for each key
function. This was then sense checked and discussed with a supervisory team
which included experienced users of the FRAM methodology. Following this,
individual models were developed for each DHSW’s interaction. These were then

compared and synthesised into a general model.

The dedicated FRAM Software (FRAM Model Visualizer v0.4.1) was used to build
the model. Colour coding was used to code each function with the stage of the

STAR tool process it was associated with:
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S: Support parents (Green)

T: Talk through the barriers (Blue)
A: Apply the tips (Pink)

R: Recap/review (Orange)

6.4.2 Exit interviews: acceptability and feasibility

‘Exit interviews’ is the term most often used to describe interviews which are
carried out after an intervention has taken place to gain insight into patients’
experiences. Exit interviews are often used following clinical trials, providing
qualitative data which can improve the interpretability of quantitative trial
results as the interviews often explore the same outcomes as those measures by

clinical trial endpoints (Matza et al., 2022).

Semi-structured qualitative ‘exit’ interviews were carried out following the
conversation between DHSWs and parents (and/or simulated parents). A

separate topic guide was used for the DHSW and parent interviews.

All interviews were audio recorded and transcribed for analysis. Coding took
place using QSR International NVivo 12. The data were analysed using framework
analysis, guided by a framework adapted from the Consolidated Framework for
Implementation Research (CFIR), based on that used in the analysis of the
interviews in Chapter 5. The framework analysis approach to qualitative
research utilises both inductive and deductive methods. It is developed to be a
thorough and valid process which can produce results which can be clearly

interpreted and easily implemented (Ritchie and Spencer, 1994).

The CFIR (see section 3.1.4) comprises 39 constructs which are organised in to 5
domains and is commonly used within implementation science. It provides a
guide for evaluating potential barriers and facilitators to allow for the
adaptation of implementation strategies and modifications to the new

intervention being implemented (Damschroder et al., 2009).
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The interview guide for DHSWs and parent exit interviews is appended in

Appendix 14.

6.5 Results

Four DHSWs took part in the simulation workshop along with two parent
participants, with an additional two actors (simulated parents) participating on

the second day also due to short notice unavailability of parent participants.

6.5.1 FRAM models of STAR process conversations

5 FRAM models were generated following analysis of the video footage of DHSWs
using the STAR tool. One FRAM model was developed for each of the 4 DHSWs
(each DHSW having completed the process twice) and these were combined to

make a single generalised FRAM of the STAR tool process in action.
A key to the STAR stages is shown in Figure 6-3.

Figure 6-4 shows the final combined FRAM model. This shows that there were 29
key functions associated with the use of the STAR tool process. Each DHSW
carried out all four stages of the STAR process. While there are four steps to be
carried out to complete the STAR tool process, the FRAM demonstrates how

these may be carried out in different ways in practice.

T © T © U © T ©

=~ /% Apply the . -

IO‘ [.‘O. . o 2
P ) P R) P (R) P ()

Figure 6-3: Colour-coded key to 4 STAR stages



Figure 6-4: FRAM model of all DHSWs combined
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For example, DHSW 1 starts the process by asking the parent about toothbrushing and what is going well and allows the parent to
explain before asking about times when they are having difficulties with brushing (Figure 6-5)

Parent
explains

times when ©) Praise's
brushing isgf | (1) what'’s ©)
ok going well
P R)
DHSW o, R)
clarifies
Introduces reason for
self and role visit
@ ©)
about when é
O brushing is ©)
a problem ) ©)

@) ©) ‘ Explains
® ® 0 difficulties
—— brushing in
confirms
0 child name ©
and age ©) @ @Q ®)

Parent

P) R) explains
Parent D problems ©)
confirms with gran @D spoken to ©
older brushina gran re
H children's brushing
ages
® ® D R m

Figure 6-5: DHSW 1 introducing topic of toothbrushing
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In contrast, DHSW 2 asks more generally and the family and context of the visit: “The health visitor has let me know that you want to
speak to somebody regarding dental health in some sort of way” DHSW 2. The parent then introduces the topic of toothbrushing (Figure
6-6). It can be seen in this instantiation that the parent response initiates the DHSW asking for more information which elicits the topic

of toothbrushing problems.

DHSW
clarifies
reason for
visit

Starts
conversatio

parent
name and
how they
are

Introduces
self and role

Figure 6-6: DHSW general question about oral health visit

Parent
responds
they are
doing wel

Parent
explains
problems
with
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DHSW
introduces
cards

parent to
choose
barrier carg
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All DHSWs asked parents to select a barrier card with which they most identify. However, there was variation in how they presented the
cards to the parents. DHSW 4 handed the cards to the parent to look through themselves before asking them to select a card (Figure 6-
7).

cards to
parent

Figure 6-7: DHSW 4 method of introducing barrier cards
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In contrast, DHSW 1 talked the parent through each barrier card and then requested the parent to choose a barrier they identify with
(Figure 6-8).

T w ”k -
about family
moming
routine

Fiaure 6-8: DHSW 1 method of introducina barrier cards
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DHSW 3 presented the cards to the parent by laying the cards out on a table at the beginning of the conversation but introduced the
cards at a later stage in the conversation after finding out more information from the parent (Figure 6-9).

mentions
Childsmile
nursery

Figure 6-9: DHSW 3 method of introducing barrier cards
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All DHSWs offered tips and strategies based on the barrier that the parent chose. DHSW 3 gave tips on role play and role modelling,
routine and toothbrushing technique immediately after the parent selected a card and responded to parent concerns about trying out
these new strategies (Figure 6-10).

ves tips
make
brushing

©

Figure 6-10: DHSW 3 giving out multiple tips based on parent’s chosen barrier
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The DHSWs all closed the conversation by checking that the parents were happy with and understood the advice given before arranging
to follow up with the parent to see how they have managed using the new strategies. In addition, DHSW 4 wrote down the tips for the
parent and two other DHSWs offered to write down the tips as a reminder (Figure 6-11).

©

Parent Parent
responds no brings up
‘ children
going to

's hou

Figure 6-11: DHSW 4 recaps and writes down tips for parent
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It can also be seen in the individual DHSWs’ FRAM models, that the STAR stages
are not necessarily carried out in a linear order and in isolation. DHSWs offered
support to the parents throughout the conversation process and also

recommended tips at more than one stage during the course of the conversation.

In addition, DHSWs also flexibly incorporated advice regarding fluoride and
brushing technique and details of the Childsmile toothbrushing programme,
which is information they routinely supply parents with during home visits

currently.

6.5.2 Exit interviews following workshop

Each DHSW took part in a semi-structured interview following their interaction
with a parent or simulated parent using the STAR tool process. In addition, two
parents also completed an interview immediately after their conversation with
the DHSW. Overall, both DHSWs and parents gave positive feedback following
their participation in the STAR tool process and felt it would be beneficial to use
in the home setting. DHSWs also provided details of the context in which they

normally provide support to parents during home visits.

6.5.2.1 CFIR Domain - Intervention characteristics: STAR tool revisited

DHSWs again provided feedback and insight into their thoughts on the STAR tool
and its design and format overall including how it fits in with their current

practice.

6.5.2.1.1 STAR tool general model

DHSWs felt that the STAR tool provided a strong foundation for them to provide
advice to parents. They also thought that the STAR tool provides parents with an

opportunity to address their own problems.

“We always had advice to give them but this toothbrushing tool is more

structured and | think we can learn a lot from it” DHSW 1
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“The parents make their own decisions, but we’re just giving them the tools to

help them to come to a conclusion” DHSW 1

DHSWs also explained that they felt like this process was similar to some of their
current practice and they view the STAR tool as an addition to something which
they already do during home visits with families and a means to open a

conversation with parents regarding toothbrushing barriers.

“This is the way | see it - we are doing this, because we do have families that
are finding difficulties with brushing their children’s teeth. So | see this as a

tool for us, something that we’re already doing” DHSW 1

“A lot of it actually folds into what we do anyway. It kind of all fits together”
DHSW2

“What | found with the cards is, you know, we cover most of the topics that are
on the cards, like, you know, but that just makes it easier for parents to
identify with, you know. Which makes our job easier as well, like, you know, if

you can pinpoint what the problem or problems are” DHSW 3

It was also thought that the STAR was appropriate and suitable for use during

home visits and some DHSWs have experience using similar approaches.

“To me this is, this is for the homes. This is ideal for it. | can’t say any more
than that, that’s spot on for the homes” DHSW 2

“It is something | use. Because | used to do smoking cessation groups and that
was the...you know, that was the training we had, the motivational interview.
You know, where you have to encourage the patient to talk [...] So, it worked
well; it works well in a home setting as well, like, you know. Because people
want to talk about their problems, they want to talk...you know, it just needs
you to say...you know, to try and, sort of, bring it out, by having that discussion
with them” DHSW 3
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DHSWs stated they would use their own judgement to decide whether it would
be suitable or useful to use the STAR tool with certain families, particularly if

they don’t know them well yet.

“If it’s a family | know then | think you, kind of, gauge if there are going to be
problems. You get a feel for what their, sort of, life routine is, you know,
whether it’s chaotic or whether it’s organised or, you know, somewhere in
between the two, like, you know. So you, kind of, get an idea, so...| mean, it’s
one of those things | would keep in my work bag, you know, and take with me
[...] maybe if I’m going for the first time and | don’t know the family at all, you

know, | would need to ask the questions and see, and then use it” DHSW 3

“It’s probably something | would just be taking with me to every visit and |
would be having it there in my bag. And in the course of chatting about the
baby, if there were older children there and it came up, | would be happy to
say oh, I’m really glad you asked me that because I’ve got this great new
resource, very new, and it’s specifically for what you’ve just mentioned” DHSW
4

After an initial visit to a new baby where toothbrushing has not yet started,
DHSWs feel that a further visit would be required to follow up on how parent is
getting on with toothbrushing, although this is not always currently

implemented.

“There was a big gap there for parents in terms of right okay, I’ll have a visit
from a dental health support worker, I’ve been to the dentist and now I’'m
brushing my child’s teeth and now I’m experiencing some problems think this
[...] It might very well be that maybe six months or a year down the line another
visit might need to be implemented just to say how are things going with the
toothbrushing?” DHSW 4

“with Childsmile, we don’t really have follow ups, unless the parent needs help
going to the dentist [...] but with this you definitely would need a follow up; it
might be more than one follow up [...] it depends” DHSW 3
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While not routine, DHSWs will occasionally contact parents via phone to check
how they are getting on. However, it was thought that they are more likely to do

a follow up phone call after having used the STAR tool.

“Sometimes we do phone them to see how they got on and we say to the
parent, you can give us a phone to see how you got on. But think, this, it’s

more, aye, we will phone you back” DHSW 1

6.5.2.1.2 Views on use of pictorial barrier cards

DHSWs thought the cards could be used to offer a prompt for parents and
provide them with a means to address issues that they perhaps wouldn’t

otherwise be able to voice or think of at that moment.

“Maybe sometimes they think they’ve got one difficulty but when they’re
looking at the cards they’ll realise, oh, you know what, no, it’s not just that,
there’s something else. There’s another thing that maybe I’'m finding hard when
it’s toothbrushing” DHSW 1

“I loved the idea of the cards because lots of families, they don’t know how to
express themselves [...] There’re certain things that even us, will not know how
to express it” DHSW 2

Additionally, the use of barriers may help normalise having difficulties with
toothbrushing. By presenting a set of potential barriers to parents, it allows

them to realise that they are not the only one having these difficulties.

“It think it’s good for us and especially for the parents to see...and when they
see that there’s been these cards done, they realise [...] it’s not just me. [...]

There must be other parents that are like me” DHSW 1

“When they see the cards, they know, oh this must be happening to other
people. And that can put a parent’s mind at ease” DHSW 2
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The cards may also be useful when there are language barriers or limitations
present. Having pictures representing each barrier means that parents are more

likely to understand even if they speak a different language.

“I like the pictures because you can see...even if there’s a language barrier, the

pictures are quite good, you know” DHSW 1

“That really for my area, pointing to pictures because these pictures are very
expressive if that’s the right word, that | can, | mean, | know | could read it but
I would, kind of, go like that. And they’ll say, I, no, | can see in that picture”
DHSW 2

DHSWs currently use pictures and other visual aids to parents during home visits

so parents are accustomed to these during home visits.

“There’s a lot of pictures and | like pictures and | find that the parents do [...]
so they’re quite used to us showing them, you know, things like that” DHSW 1

The cards were also described as being easy to understand and visually

appealing.

“They’re certainly colourful, they’re quite exciting to look at. [...] the images
themselves are not too wordy, they’ve got a basic statement about what the
picture is trying to portray. So yeah, | do think they’re quite good. | think most

of them are quite easy to understand what’s going on” DHSW 4

“It’s so colourful, it’s so...’cause it’s not a pleasant subject for people, is it
really? You know, brushing their kids’ teeth and having massive problems with
it, it’s not a nice thing, nobody loves to go through it. But to look at something
that’s quite cheerful it’s like saying hey, don’t worry, it’s not as bad as what
you think” DHSW 4

DHSWs appreciated that the cards depicted both parents as being responsible for
looking after a child’s toothbrushing as that is representative of what they see

during their visits.



173

“I really like that there’s mums and dads in this [...] it really shows that
equality there that both parents could be struggling with the toothbrushing,
it’s not just mummy that does it” DHSW 4

6.5.2.1.3 General design/format of cards

The size of the cards themselves was also a key consideration and it is important
that any resources the DHSW brings on a home visit don’t take up an excessive

amount of space as many family homes may have limited room.

“You’re sitting with your bag behind your legs, like that, and, you know,
anything you’re wanting out has to be compact, you know, and together” DHSW
3

In addition, DHSWs were mindful of COVID-19 and therefore felt it would be

necessary that cards could be wiped clean after use.

“The practicality side of it, the less people, especially now with Covid, as well,
that touch it, the better. Because if they come out, before | went into the
house, 1’d be cleaning them and then after | came out, that would be getting
cleaned again” DHSW 2

In terms of the physical format or display of the cards, some DHSWs suggested
that it may be useful to display the cards in a flipchart as an alternative to the
cards being bound with a single ring clip. This would still allow parents to view
the picture on the front while the DHSW reads the tips on the back. DHSWs
explained how they currently use a similar flipchart format to portray other oral

health messages during home visits.

6.5.2.1.4 DHSW thoughts on tips on the back of the cards

While the DHSWs were experienced and had their own way of delivering advice
to parents, they felt having the tips on the backs of the cards were useful to

provide a guide for them to use for each barrier.

“I actually really like the points being on the card [...] because if | was going out

to a family and | was going to specifically talk about what’s your toothbrushing
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issue and | was going to use the cards, | feel comfortable having that there as a
guide” DHSW 4

On the backs of the cards, along with the tips, there are also short stand out
prompts for DHSWs which can be useful for DHSWs to quickly glance at when

speaking with a parent rather than reading through all the tips.

“I really like the stars here, the flash points [...] because you can read through
all that at some point but when you’re in a conversation you don’t want to lose
eye contact with that person [...] having the wee flash points down there that

you can very quickly glance at is an added little bonus” DHSW 4

DHSWs thought that they be able to learn and remember the tips and, over time,
after using the cards, they may no longer have to refer to the tips on the back of

each card.

“Like by the time...once we start using them, we won’t need to look at that [...]
there are 11 different barriers but in time we would [...] and we already know
[...] the tips to give them but this is just showing us maybe in a more structured

way to help the parent and to support the parent and praise them” DHSW 1

6.5.2.1.5 Leaving reminders at the end of visit

It was felt that it would be useful to leave behind a way of reminding parents of
messages discussed during the home visit as there is often a lot of information

given.

“If there were cards that the dental health support worker could write wee tips
[...] then just lines and we can write tips that we told them to do [...] it would
be good for the parents because then even if they forgot they can go back to it”
DHSW 1

“I do that because | do realise when we speak to families we are sharing a lot of
information. They’re sharing a lot with us, we’re sharing a lot with them. When
we go away, if there’s nothing recorded it’s quite hard to remember everything

and to think...and to then incorporate that into another reason why you’re not
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doing the toothbrushing properly, ‘cause | can't remember anything that we
spoke about [...] So they’ve got something tangible to show for their efforts
really, for that day” DHSW 4

6.5.2.2 CFIR Domain — Outer setting: Wider context

6.5.2.2.1 Organisational structure

DHSWs often receive referrals via the health visitor pathway and referrals can be
received regarding both young babies and older children, where the families may

require additional support regarding oral health care.

Health visitors will therefore offer parents the option of receiving support from a
DHSW at new baby visits.

“Every time the health visitor goes out to see a new baby they speak to the
parent about their own health and they ask the parent do you want someone to
contact you a wee bit further down the line, the baby’s a wee bit older, to chat
to you about dental health [...] In our team there’s probably about a 90 per cent
of families that accept that, that say they want that” DHSW 4

DHSWs also receive referrals from health visitors about older children if they

have concerns regarding oral health.

“When we visit, the health visitor can tell us about children...not just a
Childsmile consultation, it could be for older children that may be transferred
in [...] the health visitor’s got pathways” DHSW 1

Consideration was given to how families could be re-referred to DHSWs if they
are having problems with toothbrushing following the initial visit by the DHSW at
3-5 months.

“[the health visitor’s] out intermittently as you know, probably. So it might be
that once we’ve done our visit maybe the health visitor, she does a year visit.
So it might be at that year visit that she would then maybe ask, how’s things

going with the toothbrushing? [...] | don’t know if there’s anything in the health
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visitor pathway where they actually ask how are things going with the
toothbrushing?” DHSW 4

If DHSWs are part of the health visiting team, they thought that approval would
first be required from health visiting team leads before introduction of new

resources.

“We are Childsmile but now we’re under the health visiting team [...] so we get
our tasks from the health visitors’ referrals. So something like this, then you
would need to go through, like, the team leads and...well, | think the area...you
know, you would need to go through that [...] Childsmile gives our money but
once it goes to the health visiting team, then, you know, like our wages, then
it’s up to them what we do” DHSW 1

DHSWs are part of a large team of health visitors and therefore families which

they manage can be spread across a large area.

“It ended up that there are now two dental health support workers on our
health visiting team, which can be quite confusing at times. But it is a big
health visiting team, there are over 20 health visitors on that team [...]it is a

big area to cover, it’s a lot of health visitors to cover” DHSW 3

For some issues raised during the course of the conversation using the STAR tool,
there may be a requirement for a DHSW to refer the family back to the health
visitor or onto other services. These issues raised may include those that DHSWs

would not currently discuss with parents at the moment.

“If there’s a problem you might need an outside agency involved to help or pass
them on to that agency [...] we don’t normally discuss anything to do with, like,
money, finances, but if | go into a house and the family, a parent does say
anything like, they’ve got a problem with breastfeeding or they’ve got
problems with money, all these kinds of things. I’ll say, I’ll let your health
visitor know today. There’re certain things on these cards that | normally would
not approach” DHSW 2
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Issues regarding staff shortages were also raised. One DHSW described struggling
to carry out home visits as she was covering another DHSW’s area after they left.
This meant that she was usually only able to support families over the phone

rather than carry out home visits.

“I was covering [area of Glasgow] for the first year, myself. Which, when
you’re making phone calls or texting or whatever, then it’s not too bad, but |
was struggling ’cause | only work three days [...] | was struggling with it so | had
to ask [other DHSWs] to help me [...] | did say there is no way that | can do
visits. You know, | only do if it’s absolutely necessary, if the health visitor asks
for a face-to-face visit, and if there are any other issues I’ll go out and do a
visit. But otherwise, everything...all other contact at this moment in time is by
phone” DHSW 3

6.5.2.2.2 Impact of COVID-19 pandemic

The pandemic has changed the model of delivery that DHSWs provide, from
previously carrying out all home visits to a family to now increasingly carrying
out phone calls and only visiting if a family requires more intensive support. This
new model may present an opportunity to allow DHSWs to spend more time on
home visits to carry out the STAR process due to phone calls being less time

consuming than visits.

“We always did home visits before the pandemic if a family wanted a home
visit, but during the pandemic obviously the health visiting team and myself,
we weren’t visiting families at home, it was all done over the 'phone. Now it’s
a kind of mixed model, working | do phone calls and home visits. So going
forward, | don’t know how that’s going to look. | know that our line manager
has said that they’re looking to stick with that mixed model of phone calls,
maybe to parents that have already got children, have already had the
information previously. And home visits would be for first-time parents or
families that have additional needs, maybe perhaps social work interventions or
that type of thing” DHSW 4
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“I think the pandemic has possibly opened the way for more time to be created
for this [...]Jthe parents that might want a bit more help with some of the issues

on these cards, we will have the time, | believe, to go and do that” DHSW 4

6.5.2.3 CFIR Domain - Outer setting: Families seen during home visits

As discussed in previous DHSWs interviews (see section 5.5.1) DHSWs again
described the families they usually visit during home visits, including different
factors that can impact on the level or type of support they provide to the

families.

6.5.2.3.1 Social aspects

DHSWs discussed the social isolation experienced by some parents or carers of
young children and explained that not all parents have a social network that can

provide support if they are having difficulties with toothbrushing.

“But not everyone has that group of friends that have got young children.
Especially if they came from abroad and they don’t have friends or family here”
DHSW 1

As previously discussed in Chapter 5, DHSWs visit families from varied social
backgrounds and from a range of socioeconomic circumstances and pointed out
that there may be difficulties with toothbrushing regardless of these

circumstances.

“You visit different families from every, you know, walk of life and you get
used to that” DHSW 1

“I think [The STAR tool]’s suitable for all families, you know. If there’s a
problem with toothbrushing, it doesn’t matter which family it is, they do have
a problem” DHSW 1

In addition, some families requiring support from DHSWs may have issues with

poverty or addiction.
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“There is a high level of poverty and addictions in those areas [...] it can be
quite challenging at times, you know, going in. Especially if it’s a family where
there are addictions” DHSW 3

6.5.2.3.2 Parent/carer engagement with DHSWs

DHSWs expressed that they can experience difficulties providing support to
parents during home visits due to varying levels or lack of engagement from
parents or carers. With some families, they may experience a lack of
interaction, however other parents/carers may show higher levels of

engagement by, for example, asking questions.

“There’s always the hard to reach, you know, and sometimes you’ve just got to
put your hands up and say, | don’t know what else to do for you, you know. And
sometimes people...you walk away, and people have got a middle parting

because everything’s just been whoosh, you know” DHSW 3

“I could be in a family when I’m doing Childsmile for about maybe between half
an hour and 45 minutes, it depends [...] ‘cause you’ll get a parent that asks a lot
of questions and you’ll get parents that, you know, just sit there and just
listen” DHSW 1

For some families, caring for a child’s oral health, including toothbrushing, may
not be a priority, particularly in households where there are other issues

involved.

“Toothbrushing and child healthcare is not a priority. Even generally, childcare

is not a priority, you know, and that can be really difficult” DHSW 3

6.5.2.3.3 Cultural background

DHSWs often visit families who speak a different language which can present
barriers and can often be an issue even if an interpreter is present as the DHSWs

message to the parent can sometimes be lost in translation.
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“A lot of times in the area that I’'m in, it could be the same with other areas,
there is that language barrier. See, even with an interpreter, sometimes the
interpreter will say, | don’t how, really to word that in your language. Or
sometimes the parent will say something but they’re not really sure how to say
it in our language [...] even although there’s an interpreter or whatever, there’s

still language barriers” DHSW 2

In addition, many families may have moved recently to Glasgow from other
countries and may have a different cultural background, which some DHSWs find

challenging.

“Recently there’s been a high influx of transfers in; families coming in from
India and Arabic countries are there, you know. And that can be quite difficult;
it’s different cultures” DHSW 3

6.5.2.3.4 Family group

While visiting families with a young baby for whom toothbrushing is not yet
required, DHSWs will often give advice to parents regarding older siblings,

particularly if parents express concerns about brushing for these children.

“These babies have siblings that are older, and we do have families that would

say to us, oh see my older child, they’ll not let me brush their teeth” DHSW 1

“There could be some older children in the house that have got teeth that the

mum might want to chat about the toothbrushing with” DHSW 4

There can also be a variety of living arrangement for children from families
visited by DHSWs and children may live between different households and with
different family members in the house.

“I’ve been to a few families where I’ve taken...I’ve been, you know...to get them
to go to the dental practice [...] there’s one time | went in, and | chapped the
door, and this wee girl was staying with her boyfriend’s parents. And it was the

granny answered the door and she said, she’s still in her bed” DHSW 3
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6.5.2.4 CFIR Domain - Inner setting: Home visits/setting

DHSWs provide context regarding their normal practice during home visits and

the format of these visits.

6.5.2.4.1 Initial visit

As previously discussed in Chapter 5, DHSWs usually first visit a family when the
child is very young, often around 3-5 months old so parents haven’t started
toothbrushing yet. DHSWs will often still try to give parents advice regarding
toothbrushing, in preparation for commencing once the child’s teeth have
erupted. This is relevant to the STAR tool as parents are required to select a
toothbrushing barrier to explain a difficulty they are currently having with
toothbrushing. DHSWs would therefore be unable to use the STAR tool during

these first visits when the child is very young.

“So we do visit newborn babies. Well they’re about three months old” DHSW 1

“Most of the time when I’m visiting, because the children are still so young -
they’re mostly under six months - the children don’t have any teeth vet [...]

mainly it’s babies so it’s like preparatory advice, as it were” DHSW 4

There may often not be a lot of free space to lay out any resources a DHSW may
want to use during home visits, so it is important that the new tool will not

require a lot of space to be used.

“You won’t have [...] usually the coffee table’s got things on it” DHSW 1

“When [other DHSW] was spreading them out on the table, | thought, | kept
thinking, maybe not ideal for most of the homes | would go to. But | would go

over them page by page with them” DHSW 2

When considering the length of time it may require to have a supportive
conversation using the STAR tool, DHSWs gave details of how long they usually

spend with families during home visits. DHSWs spend a varying amount of time in



182

a home during a visit depending on the needs of the family and can be flexible
with this if needed.

“Some houses you can be in for an hour and you’re still saying just the same
amount as what you were saying to some other house that you were in. It
depends on the family” DHSW 2

6.5.2.4.2 Other interventions delivered during home visits

DHSWs provide families with a wide range of advice, not only relating to
toothbrushing but also with regards to teething and weaning. They give advice
regarding recommended best practice for toothbrushing and can carry out a
toothbrushing demonstration on a model. They also provide advice on diet and
help families register with a dental practice. In addition, they give families a
toothbrushing pack including a toothbrush and toothpaste, and an appropriate

drinking cup.

“We then discuss the use of non-medicated and medicated teething remedies
[...] we are going through the dry toothbrushing, just explaining to parents how
much toothpaste to put on the brush, when’s the best times of day to do the
toothbrushing - morning and night - we’re talking about using the correct
fluoride in the toothpaste and we give the wee dental pack [..]

Registering and attending, we sort of stress both of them. It’s great to register
a baby with the dentist, even better if you take them along [...]if the baby’s
already weaning or the mum is looking for that advice, | would definitely cover
that at home” DHSW 4

DHSWs currently use pictures and other visual aids to parents during home visits

so parents are accustomed to these during home visits.

“There’s a lot of pictures and | like pictures and | find that the parents do [...]
so they’re quite used to us showing them, you know, things like that” DHSW 1



183

6.5.2.5 CFIR Domain — Process: Planning and implementation

6.5.2.5.1 Training

DHSWs described the format of training which they think might be useful when
considering future training on the use of the STAR tool. DHSWs like the idea of
role-play and this is something they are familiar with from other training they

have previously completed.

“With the mock-ups as well [...] [other DHSW] and | are the same, we
enjoy...what’s the word? Role play [...] We’ve done role play a few times
and...so, you know some people are really awkward about it, they don’t like

doing it, but I like getting into the...you know, into character” DHSW 3

DHSWs thought that use of video-based examples may be useful to use in

training on use of STAR tool, as an alternative to role play.

“I think there should be [...] maybe video examples for you goes on the training
to see. ‘Cause, like, sometimes not everyone likes to [...] do a mock [...] role
play type” DHSW 1

“Useful, to put a wee bit of role play on a video and let people see, for
example, best practice and utterly terrible practice. Do you know what | mean?
And have like wee group discussions about what we’ve just seen [...] that kind of
gives people a clearer idea of the best way to approach this with your families”
DHSW 4

DHSW training needs may vary depending on level of experience and what

previous training they have received as this may vary between DHSWs.

“To be honest with you, the training that they get now is not the training we
did [...] they covered all bases with us. ’Cause we did six weeks training;
intensive, you know, every day for six weeks. [...] we covered everything - child
protection, you know, absolutely everything that you can think of. Poverty, you
know, all this sort of thing. But obviously it’s more focused now and | think that

would be...that would be what you would need to do, is to be...you know, to give
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us a wider picture and then focus in on the cards and such-like. You know, the
tool” DHSW 3

DHSWs explained their thoughts experiences on using actors to receive training
on the STAR tool. Although it felt a bit unfamiliar to DHSWs, it can be beneficial
to try out the use of the STAR tool initially with an actor to allow DHSWs to

practise and prepare.

“I still liked the ideas of starting with the actors to, for preparation, if that’s
the right word. Although it was strange, | still preferred it that way. Because it
prepared me, it let me get to read them and look at them a few times, myself.
Get a wee bit of, familiar with that, as well, before | was with a family [...]
although | felt a bit funny, you know, I still liked that. It gave me that wee
opportunity to practise a bit with it” DHSW 2

“I was so glad we’d had that session, like, you know. Because it can be quite
awkward when you’re introducing something; when you’re going into
somebody’s home, like, you know, and you’re trying to introduce something

new to them. But yeah, that was very beneficial” DHSW 3

6.5.2.5.2 DHSW skills

DHSWs explained that they are experienced at delivering advice and have their

own way to deliver all necessary advice to parents.

“The more you do it, the more it will come naturally to you [...] when I’m out
doing the Childsmile talk, | feel like I’ve pressed a button and it all flows out
[...] I’ve got it in a way that | don’t miss anything” DHSW 1

“It’s like my normal spiel, as | say. | know it like the back of my hand” DHSW 2
“you’ve got set pieces of information that you’re going to impart, you’ve got

set things you’re going to chat about but it’s not scripted because you don’t

know at any minute what that parent is going to come out with really” DHSW 4
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DHSWs often visit family homes where there is a lot going on and there may be
multiple issues which they need to identify as families may not always express
these to DHSWs.

“You go into a house, and you can see it’s chaotic. So, you know there’s stress,
you know there could be other things, but families are not always good at
telling you that. You use your eyes and your ears lots of times. You’re a
detective going into a house, | can assure you. It’s like trying to draw blood out
a stone” DHSW 2

Some other DHSWs may not be receptive to the introduction of a new
intervention and it was explained that it may feel to some that it seems like

they are being given more work to do.

“I can tell you some of the other workers would go, ‘ppfh’, another job on top
of what we’ve got. I’m being honest, you know, like because even when we

were told about this, you know they weren'’t, like, keen” DHSW1

“I could probably say quite safely 95 per cent of dental support workers will be
absolutely ecstatic about having something like this to work with. There might
be the odd one or two that are not, but once they see how well it works [...]
they’ll come onboard with it [...] it’s easy to get comfortable with what you’ve
been using for so many years and then something new comes along and you
think, what do | need that for? I’m getting along pretty well without. There

might be a wee element of that in some people” DHSW 4

It was felt that workers other than DHSWs could be trained in the use of the

STAR tool due to ease of use which could be useful if DHSWs are unavailable.

“We have support workers that do help parents with potty training, bed
wetting, sleep. So, like, | don’t think you need to be a dental health support
worker if you have this tool [...] if maybe there was a shortage of dental health
support workers because [...] they’re off sick or something, | think it’s easy to

pick up this. You know, anyone could really pick it up” DHSW 1
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DHSWs explained that they would feel more comfortable carrying the process
out in the home setting (as opposed to the simulation) as it would be more
realistic and familiar to what they would normally do. They also felt more
comfortable with the family compared with the actor expressing that it felt
more natural to them. When a DHSW visits a family, they normally have some
background information and an idea of some of the issues they may be having
and they therefore reported that it felt slightly ‘awkward’ starting the

conversation in the simulated environment without this information.

DHSWs took between 20-30 minutes to carry out the STAR tool intervention with
parents and actors. All DHSWs expressed that this length of time wouldn’t

present an issue and they could fit it in to their current home visit routine.

6.5.2.6 Parent views on STAR tool

Parents liked the cards and felt that they reflected issues that were realistic to
their own experiences. Similar to the DHSWs, parents also thought that having a
set of barriers presented to them, allowed them to realise that these are

common issues often faced by other parents also.

“I really like the cards and sort of how they put on a piece of paper with
something that just sort of clear and concise and it’s written, sort of all the

issues that | faced” Parent 1

“The pictures were very very relatable to the moments I’ve had especially at
the point where she wasn'’t letting me go near her mouth. And that scene of the
mum sitting with the frowny face and the child just sort of refusing, that’s
pretty much exactly what | went through. So that was really relatable, that was

quite good” Parent 1

“I guess it makes you think that they’re quite common problems. So problems
that you are having you then think well a lot of people must be having them if
they’ve got cards for them so that was good. And like certainly some that |
could identify with” Parent 2
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The parents also stated that they were willing to try the tips given to them by
the DHSWs and thought they would be beneficial to them and their families.

“Yeah absolutely, definitely. | mean | was kind of looking in to the whole
situation myself as well with the whole stress aspect [...] You know so it’s things

like that, you know I think that would definitely help, yeah” Parent 1

“Yes, | think we’ll try. We’ll definitely try letting him do my teeth and see [...]

this is maybe another way of managing it” Parent 2

The parents felt the cards were easy to understand and read and felt it didn’t

take them too long to go through each card.

“The wording it was you know, really good, easy to read, sort of short and
snappy [...] bright coloured pictures and short snappy words which helped a lot.

| wasn’t reading loads or spending loads of time on one card before moving on
to the next. So it was laid out, you could just see ‘oh yeah xyz was what | faced’

Yeah” Parent 1

6.5.3 Six week follow up with parents

Follow up interviews with parent participants were undertaken six weeks
following the workshop via telephone. Parents gave their experiences of using
the strategies discussed with them by DHSWs during their use of the STAR tool

process.

Parents expressed that they found the strategies useful and had been able to
incorporate the strategies received during the workshop into their routines make

beneficial changes to the toothbrushing process.

“So we’d spoken about, you know, picking our battles and try to just focus on
the moment and not worrying too much about other things that are not
present. And | think I’ve been trying to focus on that and that’s helped a lot.
And you know, something like that can actually help so much in terms of doing,
you know, things like brushing the kids’ teeth. And if I’m having a stressful day

or night and it’s time to brush their teeth, well, it’s about parking the other
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thoughts and just focusing on what’s in front of you right now. So that, that’s

been quite helpful.” Parent 1

“We play this game, again it’s having the time to play this game, that we brush,
if I brush her teeth then she ends up with princess teeth, which she loves
because she’s obsessed with princesses just now [...] So I’ll say to her, well you
have a shot at it first and then when | do it, they turn into princess teeth. So
she’s been doing that and she’s letting me do it which is the main thing. Yeah
so definitely, it definitely has been having a direct impact in getting her to
actually brush her teeth and let me do it and do it right.” Parent 1

“I think in particular the one about trying to get him to brush my teeth and
then brushing his afterwards was quite a good idea. Because he still likes to
brush his own and then what we’ll tend to do afterwards is then me will go in
and kind of brush them properly. | think he does it at the front ok, or he sucks
it mainly, but | let him do that and then he’s kind of quite happy for me to take
over and then do them. So | think that’s probably the most helpful tip | got.”

Parent 2

Parents were also able to apply strategies regarding routine and stress
management to other areas regarding their child’s wellbeing, such as diet and

nutrition.

“If you look at sort of the whole picture, it impacts every little aspect doesn’t
it? So, previously if | was stressed out about something, | would just give them a
quick option to eat, which usually is something unhealthy. But now, you know,
it’s about being prepared. And for example, this morning, I’ve just done the
school run and | know in the car, [child name] who was with me that day, she’s
obviously not at school yet. In the car, she always wants a wee something, so
it’s about being organised and prepared and I’ve had time to make her up a wee
healthy snack box and cut her up some, | think apples and grapes she’s got
today. So the fact that I’ve been in a wee bit more control and that’s allowed
me then to prepare something, I’ve had the time to prepare something
healthy.” Parent 1
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It was felt that the cards were a useful tool and would have most benefit when
used at the early stages when commencing toothbrushing when a child is very

young.

“I think the cards were good, | think it would have been good to have been
given them like right at the beginning. Like right when they were really small

and were just starting with brushing.” Parent 2

Additionally, as mentioned previously by parents, the cards allow parents to
realise that these are common issues, and they are not the only ones
experiencing them. This experience of relating to other parents was something
that was felt to have been missed out on during the lockdown period as a result

of the Covid-19 pandemic.

“And also, it was quite good to see sort of possible problems then you’d maybe
feel like right I’m not the only one. Whereas | think, partly with lockdown as
well, you didn’t really discuss with other people so you didn’t really know like,
so are all children terrible at getting their teeth done or is it just mine? So that

would have been quite helpful.” Parent 2

6.5.4 Changes to STAR tool

Following the feedback from the results of the simulation, minor changes were

made to some of the illustrations and some wording of the text.

There was some feedback from DHSWs regarding some barrier card illustrations
not being obvious enough about what they were trying to portray. The
illustrations were therefore altered to make clearer based on this feedback. The
barrier cards which were changed were Barrier 3 “l often think | am not brushing
my child’s teeth in the right way” and Barrier 10 “The information | get doesn’t

seem to be for people like me”.

For barrier 3, feedback from DHSWs received during the exit interviews was that
they thought the illustration could be clearer in its demonstration of the fact
that the parent was confused or worried that they were not brushing their

child’s teeth in the correct way. DHSWs gave the suggestion of adding question
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marks to the illustration as a way to make the card more obvious and the card

was subsequently updated to reflect DHSW feedback (Figure 6-12).

Before

Figure 6-12: Before and after illustrations for barrier card 3

Feedback was also received from DHSWs regarding changes which should be
made to barrier card 10, “The information | get doesn’t seem to be for people
like me”. It was felt that the inclusion of an interpreter to the conversation
between the DHSW and parent was more likely to act as a facilitator to aiding
communication rather than demonstrating a barrier. It was therefore felt that it
would make more sense to exclude the interpreter from the illustration, to
demonstrate a parent struggling to communicate with a DHSW. In addition, the
illustration was updated to include the DHSW wearing their standard uniform to
make clearer the roles of the people in the illustration. Figure 6-13
demonstrates the illustration for barrier card 10 before the simulation workshop

and the updated card following feedback.
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Before

Figure 6-13: Before and after illustrations for barrier card 10

6.6 Summary

The aim of this study was to test the feasibility and acceptability of the STAR
tool intervention. This was achieved by simulating the interaction between
DHSWs and parents in a controlled environment. Research activities carried out
in a simulated environment is increasingly used in healthcare, particularly for
educational purposes and increasingly as translational simulations as described
previously. This allows processes to be tested and also the exploration and
rehearsal of tools and interventions before they are put into use. Within this
environment, DHSWs were able to try out the use of the STAR tool with parents
and it was possible for researchers to observe this interaction and subsequently
analyse the data. Each DHSW completed all stages of the STAR process during
the course of their conversation and were able to give tailored toothbrushing
support to parents based on this discussion and the card chosen by the parent.
All DHSWs who took part had a number of years of experience working with
parents and carrying out home visits to provide oral health support. The analysis
was able to show how DHSWs were able to use the tool flexibly and use in a way
which fit with their communication style. They were able to adapt to the

circumstances of each parent and keep a conversation flowing while remaining
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true to the design and intent of the process. In addition, DHSWs delivered their
usual oral health support which they give during home visits, including
information on the Childsmile nursery toothbrushing programme and registering

with a dentist.

The use of FRAM as a means of analysis of processes is becoming more commonly
used, however it has rarely been used to analyse a conversation-based activity.
To our knowledge, this is the first use for modelling the complexity of a
conversational intervention. It allowed for the mapping of how the STAR tool is
used in reality as opposed to only in theory and the variability in how different
DHSWs may choose to carry out the process.

The FRAM analysis of the DHSW and parent interaction was used to aid in the
development of a training package to introduce the STAR tool intervention to
other DHSWs. By reviewing the FRAM model, it was possible to see areas where
DHSWs were more comfortable and those in which they were more unsure.
Future training in the use of the STAR tool will therefore be more focused on
areas in which they struggled slightly more with or appeared less comfortable
with.

Both DHSWs and parents responded positively to the use of the STAR tool. DHSWs
felt that it was a useful tool and would be feasible to use in the home setting

with parents.

The feedback received from DHSWs and parents during the exit interviews was
also used to make minor adjustments to the STAR tool design including

alterations to some illustrations and slight changes in the wording of the text.
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Chapter 7 Discussion

The oral health of children in Scotland, particularly with regards to dental
caries, continues to be a public health issue. While there have been
improvements observed in the overall levels of decay in children in Scotland,
inequalities have persisted with children living in the most socioeconomically
deprived areas having higher levels of caries experience than those living in the

least socioeconomically deprived areas.

The Childsmile programme was introduced to tackle the growing issue of poor
child oral health in Scotland. Additionally, the programme aims to reduce
inequalities in both child oral health and access to dental services. One
component of the Childsmile programme is the universal supervised
toothbrushing programme available to all children attending nurseries in
Scotland. As previously outlined in Chapter 1, this toothbrushing programme has
been found to be effective at reducing dental caries in children, with the highest
level of impact seen in children living in the most deprived areas (Kidd et al.,
2020). However, there are many children who experience tooth decay before
they reach nursery age (approximately 2-3 years old) (McMahon et al., 2011) and
therefore receive the benefit of the toothbrushing programme. Consequently,

there is a need for additional interventions that reach children at an earlier age.

Dental Health Support Workers work within the Childsmile programme and can
provide support, including regarding toothbrushing, to families who require
additional input in the home setting. DHSWs have previously been found to be
effective at linking families with primary dental care services, with those
children first attending the dentist earlier than those who hadn’t received DHSW
input (Hodgins et al., 2018). In Childsmile data linkage outcome evaluation,
DHSWs were shown to not be as targeted to the most vulnerable children as
envisaged when the DHSW role was first conceived (Kidd et al., 2020). However,
the DHSW role could still be further optimised such that DHSWs can provide
more targeted and tailored interventions to families who require additional
input. In addition, it is important that these interventions are carried out at a
young age to ensure that preventive behaviours embed in the early years to

reduce the chances of dental caries occurring.
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The Uitblinkers intervention is a Dutch behaviour change intervention for
parents to promote twice daily toothbrushing in children aged 2-10 years (de
Jong-Lenters et al., 2019). It is delivered within the Netherlands by dental care
professionals, such as dental therapists, in the practice setting and identifies
and addresses parental barriers to toothbrushing by using principles from social
learning theory (Bandura, 1977). Uitblinkers demonstrated some benefit to
children attending dental practice in the Netherlands. The target group of
Uitblinkers are the parents/carers children already attending dental practice,
therefore it is likely that this groups is already somewhat more motivated and
able to change behaviour. In Scotland, universal supervised toothbrushing is
happening in nursery schools, but pre-nursery, in families where children are not
yet attending dental practice, only DHSWs can effect any change. DHSWs are
effective at linking families with dental practice, however there is scope to
further enhance their role and provide support to DHSWs to provide more
targeted and tailored interventions to families requiring additional input. The
Uitblinkers intervention, was considered as a potentially useful addition to the
current support and interventions provided by DHSWs during home visits. In
order to fit the Scottish context, the Uitblinkers intervention required
adaptation to be delivered by DHSWs in the home setting to families with young

children (age 0-3 years) who require additional support.

The aim of this research was to adapt the Uitblinkers intervention with the goal
of optimising family toothbrushing behaviours for families who require additional
support in Scotland and who may not yet be attending general dental practice. A
pragmatic approach was taken in the research, through the three main studies.
The first study identified the most important barriers which should be addressed
by the new adapted intervention and the most appropriate behaviour strategies
and approaches which could be used to address the barriers. The second study
gained insight from DHSWs working across Scotland into their current role
delivering home visits, feedback on the new intervention and how this would fit
in with their current practice. The third study explored how the new
intervention could be delivered by DHSWs in a simulated setting and gained
feedback from both DHSWs and parents on how useful and acceptable they found
the intervention. There were potential barriers to full scale roll out which were

identified during the process which may require additional considerations. These
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include for DHSWs who only visit a family once, DHSWs who only carry out home
visits when the child is very young and before toothbrushing has started,
children with additional support needs and families in which English is not their

first language.

This chapter will provide an outline and discussion of the results of the research,
the strengths and limitations and finally conclusions will be drawn and

recommendations for next stages will be set out.

7.1 Main findings

7.1.1 Study 1: Identifying barriers to parental supervised
toothbrushing and strategies to address them for adapted
tool

The Uitblinkers intervention is targeted towards parents/carers of children
attending dental practice in the Netherlands. It was required that Uitblinkers be
modified to be suitable for the context of being delivered by DHSWs during home
visits to families who would benefit from extra input. This required expanding
and prioritising the set of parental home toothbrushing barriers to be addressed
by the new intervention and considering the appropriateness of the strategies

and overall approach to address these barriers.

Expert opinion was gained via a modified Delphi process and resulted in a set of
11 barriers to parental home toothbrushing being validated as being of highest
priority to include in new intervention. The expert panel prioritised and
validated the barriers list presented to them indicating a robust list as they
opted not to exclude any of the barriers presented to them in the initial two
rounds. In addition, expert opinion confirmed the suitability of the overall

approach and the psychological strategies to tackle the barriers.

The Delphi process has previously been used successfully to prioritise key areas
which should be focused on within child interventions. For example, Perry and
colleagues (2021) used the Delphi method to gain consensus from stakeholders

on the areas they thought were most important to be targeted by school-based
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ADHD (attention deficit/hyperactivity disorder) interventions (Perry et al.,
2021). One hundred and fourteen stakeholders across four groups rated the level
of priority of 52 outcomes which should be targeted by school-based
interventions. The initial list of outcomes had been gathered from a literature
search and included both outcomes which had previously been included in
existing interventions and those which were unstudied. This process resulted in
the stakeholders reaching consensus regarding seven of the outcomes, which

they regarded as being most important to be targeted by interventions.

The 11 barriers which were prioritised for inclusion in the STAR intervention
were:
Difficult child behaviour

Structures and routines

Parent/carer capability

- Social setting and influences

- Parent/carer attitudes or motivation
- Time constraints

- Parent/carer self-care

- Cultural barriers

- Child appears upset/child tired

- Family resources

- Parent/carer knowledge and complicated advice

This appears to be the first time that parental home toothbrushing barriers have
been prioritised for inclusion in new intervention. Aliakbari et al (2021)
conducted a systematic review to investigate the barriers (and facilitators) to
toothbrushing behaviours in the home by parents of young children (Aliakbari et
al., 2021b, Aliakbari et al., 2020). All of the barriers included in the list
generated by the Delphi study were reported in the results of the systematic
review. The systematic review found that the most common barriers, presented
by TDF domain, were knowledge (e.g. knowledge around toothbrushing),
environmental context and resources (e.g. busy schedules and competing
demands), and behavioural regulation (e.g. child’s behaviour). This would
appear to align with the findings of the Delphi study, in which ‘Difficult child
behaviour’ and ‘Structures and routines’ were rated as being of the highest

priority to be included in the new intervention. However, “Parent/carer
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knowledge” was not rated highly by the expert panel as being a priority for
inclusion, with just 62% of respondents agreeing it is a priority. Despite this,
there was a lack of consensus that this barrier should be excluded (25%
agreement on exclusion) from the intervention and subsequently it was
combined with another barrier and included in the intervention. It should be
noted, however, that in the previously referenced systematic review (Aliakbari
et al., 2021b, Aliakbari et al., 2021a), when only papers of the highest quality
were taken in to consideration, knowledge no longer appeared as a barrier (or
facilitator). As previously mentioned, interventions which focus solely on
providing knowledge are not effective at bringing about behaviour change (Kay
and Locker, 1996, Schou and Wight, 1994, Qadri et al., 2018). It has been found
that parental home toothbrushing barriers often relate more to the setting and
context in which toothbrushing is to be carried out rather than simply requiring

knowledge of what to do (Marshman et al., 2016).

Busy routines and varying structures of how day to day life plays out for families
was prioritised as a crucial barrier for inclusion in the new intervention. This is a
barrier which was commonly reported by parents as making toothbrushing for
their child difficult (Duijster et al., 2015, Marshman et al., 2016, Amin and
Harrison, 2009, Mofidi et al., 2009, Virgo-Milton et al., 2016, van Nes et al.,
2018). Similarly highly rated during the Delphi process as being a significant
barrier was related to difficulties with child behaviour such as child refusal to
allow brushing to take place. This is frequently outlined by parents as resulting
in issues with child toothbrushing (van Nes et al., 2018, Duijster et al., 2015,
Marshman et al., 2016, Elison et al., 2014).

Eleven barriers were prioritised as being of highest importance to be included in
the new intervention. These barriers span the range of categories as being child-
related, parent/carer related or family environment related barriers. This
demonstrates the scope of barriers which families may come across when
carrying out toothbrushing for a young child. It is therefore important that those
delivering child oral health care interventions work in tandem with parents,
allowing parents to uncover the specific barriers they face and work together to
find appropriate strategies and solutions. DHSWs will deliver the new

intervention, the STAR tool, to parents in the home setting. By allowing parents
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to be involved in the process and select from a range of barriers, DHSWs will be
in a position to deliver tailored support to the families, relevant to their

situation and circumstances.

The Uitblinkers intervention has a set of nine barrier cards, later reduced to
seven cards. The Delphi process resulted in 11 barriers being brought forward for
inclusion in the STAR tool. All barriers from the Uitblinkers intervention are
included in the STAR tool barriers although some barriers are combined in the
STAR tool which are standalone in the Uitblinkers intervention. For example,
Uitblinkers has separate barriers for toothbrushing being difficult as a result of
being busy in both the morning and evening, whereas this is covered under the
same barrier (‘Time constraints’) in the STAR tool. Additional STAR tool barriers
which are not covered by the Uitblinkers intervention include ‘Social setting and
influences’, ‘Parent/carer capability’, ‘Parent/carer attitudes or motivation’,
‘Cultural barriers’, ‘Family resources’ and ‘Parent/carer knowledge and

complicated advice’.

The inclusion of additional barriers in the STAR tool compared to the Uitblinkers
intervention is as a result of the STAR tool being targeted towards a different
population. Uitblinkers is delivered by dental care professionals to parents of
children attending dental practice whereas the STAR tool is targeted to families
with young children who require additional support with caring for their child’s
oral health and may not yet be attending dental practice. Parents who are
already bringing their child to a dentist, may be more motivated and further
along in the process of caring for their child’s oral health. Parents who are more
highly motivated to brush their child’s teeth, may then go on to actually carry
out the behaviour (Marshman et al., 2016, Trubey et al., 2014, Adiatman et al.,
2017, Hamilton et al., 2018). The STAR tool uses principles from motivational
interviewing to facilitate the process of DHSWs providing tailored toothbrushing
support to parents/carers of young children. The process of motivational
interviewing is an approach which is already familiar to DHSWs as teaching on

this approach is currently delivered to DHSWs during their standard training.
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7.1.2 Study 2: Development of the tool alongside DHSWs

The second study of this research involved undertaking semi-structured
interviews with DHSWs who carry out home visits in Scotland as part of their
regular role. DHSWs explained the current context in which they deliver support
to families in the home setting. DHSWs felt the STAR tool would be a useful
addition to their current practice, benefiting both themselves and the families
they visit. It was felt that the use of the STAR tool would provide DHSWs with a
structured approach to provide support and provide parents with a means to
voice specific toothbrushing concerns. DHSWs also provided feedback on the
format of the new tool including insight into the physical format the barrier

cards should take and what they should look like.

All DHSWs who took part in this part of the study were experienced, having
worked in the role for several years. They are confident and comfortable with
delivering oral health support to families with young children during home visits.
While each DHSW had their own way of delivering this support, they were
supported by the current Childsmile resources and leaflets on child oral health
which they referred to as the ‘big yellow book’. DHSWs play a unique role in that
they are health support workers in Scotland, dedicated to delivering oral health

support in the community, including visits to families’ homes.

The DHSW role exist only in Scotland however, and in other areas of the United
Kingdom there are differences in how child oral health support is delivered in
the home setting. Eskyte et al (2021) undertook qualitative interviews and focus
groups with health visitors (n=18) who delivered home visits to parents of young
children aged 9-12 months (Eskyte et al., 2021). The health visitors worked in a
deprived, urban area in England. Researchers asked the health visitors about
factors which impact on their ability to deliver oral health support to parents
during their home visits. It was found that, due to the range of topics regarding
child development required to be covered during the visit, there was often
limited time to discuss topics in depth and oral health was often not a priority
for discussion. In addition, health visitors reported having limited or, in some
cases, no oral health resources such as leaflets that they were able to provide to

parents. This was reported to be due to differences in organisational structure
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and finance cuts. All health visitors who participated in the interviews had some
gaps in their knowledge regarding child oral health and many did not feel
confident about delivering oral health advice and support to parents. While all
health visitors receive some level of oral health training, it was reported that
this was a one-off, with health visitors being required to seek out extra training
if they wanted to update or further their skills and knowledge. The findings of
this research were included in the development process of the HABIT

intervention (Eskyte et al., 2018), which is discussed later in this chapter.

The Consolidated Framework for Implementation Research (CFIR) (see section
3.1.4) was used to aid the analysis process with findings being presented under
the CFIR constructs of ‘Outer setting’, ‘Intervention characteristics’, ‘Inner
setting’, ‘Process’ and ‘Characteristics of individuals’. The results of the
interviews aided with the development of the intervention resources, leading to
a prototype STAR tool which was used in the next phase of research. It has been
suggested that qualitative research can allow developers of an intervention to
identify factors which may have an impact on the intervention outcome,
allowing them to subsequently tailor the intervention which may then lead to
the intervention being more likely to be accepted and effective (O'Brien et al.,
2016).

Qualitative research methods involving healthcare workers are commonly used
to assist in the development of new interventions to target a range of health
outcomes, as outlined in a rapid overview of reviews on the co-design process
within healthcare (Slattery et al., 2020). For example, O’Malley et al (2020)
conducted focus groups with a range of healthcare professionals involved in the
oral care of stroke survivors living in the community (O'Malley et al., 2020). They
outlined the current issues they see when delivering care and suggested factors
which they think could lead to improvements in oral health. The results of this
qualitative research were used in the process of developing an intervention to
support stroke survivors with their oral care after they transition from hospital
care to living at home (Lievesley et al., 2022). Qualitative interviews with
healthcare professionals were also undertaken in the development of an
intervention to support family members and friends when sharing news of lung

cancer diagnosis (Ewing et al., 2016). Healthcare professionals including
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respiratory physicians and consultants and nurse specialists took part in focus
groups and individual interviews. They discussed their experiences in diagnosis
giving, experiences in supporting patients with sharing bad news, and suggested
potential approaches for supporting patients in sharing bad news with others.
The results of this qualitative research then fed into a further workshop with
healthcare professionals which led to the development of a supportive
framework to guide patients and professionals in the sharing of bad news

regarding lung cancer diagnosis (Ewing et al., 2016).

Another example of an intervention which has been developed to improve young
children’s toothbrushing in the home setting in the United Kingdom is HABIT
(Health visitors delivering Advice in Britain on Infant Toothbrushing) (Eskyte et
al., 2018). HABIT is an intervention delivered by health visitors working in a
deprived city in England which aims to improve parental supervised
toothbrushing in infancy. The intervention involves the delivery of training to
health visitors and provision of oral health resources to parents. The one-day
training for health visitors includes topics such as general oral health messages
as well as knowledge regarding toothbrushing and diet. The training also
includes details on how health visitors can use the HABIT resources to bring
about discussions regarding behaviour change with parents. The HABIT resources
have been designed to support parents in commencing and maintaining
preventative oral health behaviours for their child. The resources include short
video vignettes, simple advice sheets and the provision of a toothbrush and
toothpaste. An early phase feasibility study of the HABIT intervention was
carried out by Giles and colleagues in Bradford, United Kingdom (Giles et al.,
2022). The researchers recruited health visitors trained in HABIT (n=11) and
parents (n=35) of young children (age 9-12 months) receiving their universal
health visitor check up appointments. The outcome measures were self-reported
toothbrushing behaviours, dietary habits and three different objective measures
of toothbrushing recorded at baseline, two weeks and three months following
the intervention delivery. The measures of toothbrushing were a dental
examination, plaque scores and duration of toothbrushing during a video
recording of the toothbrushing process between parent and child. With regards
to self-reported toothbrushing behaviours, there was an improvement in

toothbrushing compliance, increasing from 30% (n=27; 95% Confidence Interval
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(Cl) 0.13-0.47) at baseline to 70% (n=24; 95% Cl 0.53-0.89) 2 weeks, and 68%
(n=25; 95% CI 0.50-0.86) 3 months following the delivery of the HABIT
intervention. These results were found to be statistically significant. There were
also improvements seen in plaque levels with plaque scores decreasing from 42%
(n=25; 95% CI 0.23-0.61) at baseline to 20% (n=21; 95% ClI 0.03-0.37) at two week
follow up and to 19% (n=21; 95% Cl 0.02-0.36) at three month follow up. These
decreases in plaque scored were statistically significant. There were also
increases seen in toothbrushing duration following the HABIT intervention, with
the duration increasing from an average of 36 seconds (n=18, Standard Deviation
(SD) =23.9) at baseline to 47 seconds (n=19, SD=23.6) at the final follow-up visit.
The authors concluded that the intervention was feasible and increases in ideal
toothbrushing behaviours could potentially lead to improvements in caries levels
(Giles et al., 2022).

7.1.3 Study 3: Simulation testing of the tool to assess feasibility
and acceptability

The third study was simulation testing of the STAR tool in action between DHSWs
and parents. A FRAM analysis was conducted on the DHSW and parent interaction
using the STAR tool. This highlighted the process through which each DHSW used
the STAR tool and the variability between each DHSW. The DHSWs each used the
tool in varying ways but all were able to complete each stage of the STAR tool to
provide support to parents, demonstrating the flexibility of the STAR tool. In
addition, DHSWs were able to incorporate their standard Childsmile guidance
alongside STAR, suggesting that it was possible for the STAR tool to fit in with
their current means of delivering support. FRAM analysis showed that the tool
was able to be used flexibly by DHSWs to deliver tailored toothbrushing support
to parents. Findings from qualitative interviews with DHSWs also found that
DHSWs thought the tool would be beneficial and would fit in with their current
practice and felt it would be feasible to undertake during home visits. DHSWs
felt that the training provided was valuable and sufficient for them to feel
comfortable to carry out the STAR tool process with parents. The cards were
stated to be a useful way to identify barriers with parents and DHSWs felt that
the barriers aligned with those that they come across commonly when delivering
home visits with families. While DHSWs felt that some of the strategies were

similar to those that they provide parents with currently, they liked that the
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STAR tool provided a structured way to introduce the topic and deliver these
techniques. This structured approach could be a useful and beneficial feature
particularly to less experienced staff members. The need for resources that
provide a structured approach within an intervention has been highlighted in
previous studies. In a study undertaken by Bhatti and colleagues (2022),
qualitative interviews were completed with health visitors who had carried out
the HABIT intervention in England (Bhatti et al., 2022). They found that health
visitors carrying out the intervention would prefer that the oral health resources
they were provided with as part of the intervention, provided more of a guide as
to how they should give out the information to parents, offering more structure

to the conversation.

This appears to be the first time the FRAM process has been used to analyse a
conversational based health improvement intervention. The FRAM methodology
allowed for the identification of areas where DHSWs vary in their use of the
STAR tool and how they were able to incorporate the use of STAR alongside the
provision of usual Childsmile support. Additionally, analysis of the FRAM model
allowed for the highlighting of any areas which required focus when conducting
further training in the use of the STAR tool. While it has not been used often
within dental research, FRAM, however, is increasingly commonly utilised within
other healthcare contexts (McGill et al., 2022). An example of FRAM being used
within a dental context was in a study by Ross et al (2018). The researchers used
FRAM to assess the system within which fluoride varnish is applied to children
within dental practice settings in Scotland (Ross et al., 2018). Data which were
fed into the FRAM model included that gathered from a survey of practitioners,
interviews with key informants such as dentists and dental nurses, and
information gathered from a workshop with stakeholders such as dentists,
Childsmile programme managers, dental public health specialists and NHS
clinical directors. Assessment of the FRAM model allowed researchers to
understand the variable functions which impact on fluoride varnish application
and highlight these areas as being required to be targeted for improvement.
FRAM was also used in a study to investigate risk management within paediatric
homecare in Ireland (Hoy et al., 2023). Qualitative interviews were carried out
with nurses working within the field of paediatric healthcare and gathered data

regarding incident reporting and risk assessment. The key functions of these
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areas were then mapped onto a FRAM model which outlined how the risk
management process was conducted during actual practice. Analysis of the FRAM
model then led to the refinement of the risk management process and
subsequent changes to policy and training to enhance the paediatric homecare
system (Hoy et al., 2023).

In addition, interviews undertaken with parents following the STAR tool
simulation workshop, showed that the tool would be a helpful way for parents to
discuss toothbrushing barriers and provide useful, relevant strategies to
overcome toothbrushing difficulties. The cards provided an easy way to bring up
and provide a prompt for discussing certain barriers families were facing. The
fact that these barrier cards existed, made parents recognise that these are
barriers faced by other parents also and therefore it was not unusual for them to
be struggling with toothbrushing for their child. While the conversation took
place in a simulated environment, parents felt that if the STAR tool was used
during a home visit, it would be helpful and they wouldn’t mind the time it
would take to carry out. Moreover, after follow up 6 weeks after the workshop,
it was found that parents had been able to use the techniques given to them to
make beneficial changes to their toothbrushing routines. The importance of
providing support that is personalised to families was also highlighted by parents
interviewed by Bhatti et al (2022) following their participation in the HABIT

intervention.

The findings and feedback following the simulation workshop also reflect the
findings of an early feasibility study of the Uitblinkers intervention (de Jong-
Lenters et al., 2020), from which the STAR tool was adapted. Fifteen dental
therapists from 12 dental practices took part in the study via focus groups,
telephone interviews and structured questionnaires. In addition, telephone
interviews were conducted with four parents. Similar to feedback from DHSWs,
the dental therapists were generally very positive about the Uitblinkers
approach and conversation style and found that it allowed them to deliver more
tailored advice based on the barriers. In addition, the therapists also found the
cards a useful means to identify barriers. Like parents who used the STAR tool,
the parents who took part in the Uitblinkers study also were able to identify with

and recognise many of the barrier cards presented to them. Parents also
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appreciated the time taken by the therapist to carry out the approach and didn’t

mind the extra time taken.

7.2 Strengths and limitations of this research

7.2.1 Covid-19 Pandemic

The Covid-19 pandemic had a major impact on the PhD project. The PhD started
in December 2019 with full lockdown being in place in early March 2020. This

necessitated home/remote working for extended periods.

The pandemic resulted in disruption to many aspects of the Childsmile
programme, including DHSW home visits which were terminated for several
months with many DHSWs were also redeployed to other roles to assist with the
NHS pandemic response. As a result, accessing and recruiting DHSWs in the first
two years of the project was challenging and any research conducted with them
had to be done online via MS Teams and robust co-design and co-production with
DHSWs was not possible. This meant that planned face to face interviews or
focus groups at the early stages had to move online. The Delphi process
potentially could have been done in person but was fully conducted online. We
originally planned to recruit parents/carers into a more prominent co-design role
but this was not possible as DHSWs could not recruit on our behalf during this

time.

7.2.2 Strengths

The STAR tool is a theory-based intervention. Evidence has suggested that
interventions informed by theory lead to more successful outcomes (Michie and
Prestwich, 2010). The use of theory allows for better understanding of situations
and processes as they provide possible reasonings for why and in what context
certain behaviours take place (Heath et al., 2015). In addition, the use of
behaviour change theory in the development of interventions can offer a way to
allow for the recognition of why an intervention is effective or not (National

Institute for Health and Care Excellence, 2014a).

STAR was adapted from a previously existing intervention, Uitblinkers, in which

feasibility and acceptability had already been tested. This therefore meant that
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we were able to have the benefit of and input from expert group advisors from
the team who had developed the Uitblinkers intervention. Uitblinkers was
further along in the process meaning it was possible to advance much quicker

and get to the roll out stage more rapidly than if starting from scratch.

There have been other examples of interventions which have successfully been
adapted and translated from one context to another such as Healthy Habits
Happy Homes (4H). 4H is a pre-school childhood obesity prevention intervention,
delivered in the home setting. It was originally designed and carried out in
Canada, where it was found to have an improvement in diet and weight
outcomes (Haines et al., 2018). In addition, the motivational interviewing
approach was shown to be feasible and acceptable for families involved (O'Kane
et al., 2019). Gillespie and colleagues (2020) undertook a study to investigate
the feasibility of the adaptation of the 4H intervention for use in a deprived area
in Scotland. They used the RE-AIM framework as an evaluation tool and found
that the intervention was able to reach the intended target population, with
inclusive recruitment methods, effective communication approaches and
positive links with the community all being identified as facilitators. There was
also demonstrated to be high fidelity to the original intervention’s motivational
interviewing methodology. The authors concluded that it was feasible to
translate the 4H intervention to a new setting and context (Gillespie et al.,
2020).

The project was embedded within the Childsmile programme and therefore had
support from staff, resources and rapid feedback on feasibility prior to
conducting research. For example, early feedback was gathered on the
feasibility of adapting the Uitblinkers for use in the Scottish context by
Childsmile regional researchers and members of the Childsmile Evaluation
Research Team (CERT) (see Section 1.8.1).

A further strength was the input from an advisory group made up of DHSWs and
dental public health academics with experience of working in the area of child
home toothbrushing. This guided the research by allowing for important insight
in the early stages of the project into the key elements to incorporate to the

intervention such as barriers and associated strategies.
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There was input from individuals with a range of expertise involved in the
development of the STAR tool. For the modified Delphi process, the survey
respondents were from a variety of backgrounds including those working in
academia who had published widely in this topic, and those working in the home
setting as DHSWs providing a broad range of insights and opinions. The modified
Delphi process allowed participants to express their views anonymously and
openly and minimised the influence of individuals with more assertive
personalities or participant status on the group result (Jones and Hunter, 1995).
The use of both a modified Delphi process and qualitative interviews allowed for

data triangulation, strengthening the level and depth of consensus gained.

The inclusion of end users (DHSWs and parents) is a critical element of research
co-design which can enhance health research processes and outcomes (Slattery
et al., 2020). The continued involvement of DHSWs was a key element
throughout the design and development process of the home-based
toothbrushing tool. Additionally, parents were involved in the testing process,
giving insight into both their experience in going through the STAR process with

DHSWs, and also feedback on the design and format of the resources.

7.2.3 Limitations

The initial literature search, which formed one basis for identification of
toothbrushing barriers for the first round was not a formal systematic review. It
is therefore possible that some potential barriers reported in the literature were
missed. However, it was felt that the nature of the data being collected for the
purposes of the Delphi process didn’t lend itself to a systematic review. Recent
systematic reviews were used, however, to aid the search strategy process. In
addition, searching of reference lists of key papers was undertaken to find
additional barrier papers. Also, prior to the commencement of the Delphi, a
toothbrushing advisory group, many of whom authored recent systematic reviews
in the area of parental home toothbrushing, assessed the initial barrier list for
completeness and Delphi expert panellists were asked to provide any additional

barriers they thought were missing from the list presented in Round 1.

With regards to the set of eleven barriers generated following the modified

Delphi process, some DHSWs mentioned that there may be further barriers for
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families with children with additional educational support needs. At the
moment, the tool is intended to be used for the general population, so a
decision was made to not include these additional barriers. However, further
work may look at the appropriateness of adaptation of the tool for use with
children or adults with additional support needs. In addition, the STAR tool is
currently in the English language only. DHSWs reported during the qualitative
interviews that they visit many families for whom English is not their first
language and they sometimes come across language barriers, although they may
have an interpreter present if required. In Scotland, it is common for English to
not be the first language spoken at home for many school pupils (4-18 years). It
was estimated in 2022 that 17,723 students in Scotland spoke Polish as their
main language at home, which was the highest of any non-English language in
2022. In addition, Urdu was the main language spoken at home of a further 7,163
pupils (Scottish Government, 2023). Therefore, it may be beneficial for the STAR
cards to be translated into other languages in the future if required. The current
model of DHSWs practice varies across Scotland and many only visit families one
and only when the child is very young, before any teeth have erupted and
therefore before toothbrushing has commenced. The STAR tool is designed to be
used to identify and address current toothbrushing barriers and requires a follow
up visit (or phone call). This therefore means its use would likely not be possible
for DHSWs who follow the model of single visits and for visits to families where

toothbrushing has not yet started.

A further limitation of the research project was the limited parental
involvement. The earlier and more in-depth involvement of parents was not
possible due to the impact of Covid-19 on the project. However, Childsmile
regional researchers carried out focus groups with parents prior to the
commencement of this project, where they collected data regarding parents’
views on the Uitblinkers cards and toothbrushing barriers. It was therefore felt
that it was not necessary to gather this data again in the early stages of the
project. In addition, the COVID-19 pandemic and subsequent lockdowns began
just three months following the start of this PhD project. The ongoing
restrictions for the following two years limited opportunities for contact with
parents, particularly as many aspects of the Childsmile programme, including

DHSWs home visits, were temporarily suspended during this period. In addition,
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many DHSWs and other members of the Childsmile team were redeployed to
assist with the NHS pandemic effort. There was, however, parental input and
involvement in the simulation workshop, following which changes were made to
the cards following feedback. In addition, the current evaluation process
following the roll out of the STAR tool will have parental involvement
throughout. In order to increase the numbers of parent participants, an
alternative approach could have been to ask DHSWs to recruit a larger number of
parents to take part. A further approach would have been to repeat the
simulation workshop in other health board areas. In addition, offering an
incentive to participants taking part in interviews or the simulation workshop
may have resulted in a higher uptake or may have made short notice

cancellations less likely.

As previously stated, parents were involved in the simulation workshop (see
Chapter 6). However, two parents who had been due to take part were unable to
participate at short notice. This therefore meant that two DHSWs did not have
the opportunity to use the STAR tool with parents and instead went through the
process with simulated parents (actors) only. There has previously been
discussion over the extent to which simulation reflects real life scenarios
(Stokoe, 2013, White and Casey, 2016, de la Croix and Skelton, 2013) with the
suggestion that learners may act differently, which could have an impact on the
learning process (Stokoe, 2013). However, there have been studies which show
that there is no difference in the learning process when simulated patients or
real patients are used. For example, a Portuguese study by Carvalho et al (2014)
assessed the application of communication skills following a training programme
of healthcare professionals, during interviews with standardised versus real
patients. They found that there were improvements in communication skills
across all groups and that there were no statistically significant differences
between the skills demonstrated in the interviews with standardised and real
patients. The authors suggested that this indicates that skills can be transferred
between simulated settings to real life practice (Carvalho et al., 2014). A second
study, carried out in Australia, considered the self-reported communication
skills, knowledge and confidence in a group of undergraduate speech pathology
students (Quail et al., 2016). The students were randomly allocated to take part

in a conversation with either an actor playing a patient (simulated patient), a
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virtual patient (computer simulation) or a real patient in a nursing home.
Students in all three groups reported an increase in communications skills,
knowledge and confidence, with no significant differences seen between the
groups. This therefore indicates that interaction with simulated patients may be

as effective as that with real patients.

A further potential limitation was that some of the qualitative interviews with
DHSWs had to be carried out online using Microsoft Teams. This was due to local
travel restrictions and individual health board policies at the time, in place as a
result of the COVID-19 pandemic. It was therefore only possible to carry out the
interviews within NHS Greater Glasgow and Clyde in person. It was felt however,
that sufficient and similar depth of conversation was gained between both
interview types. Thunberg and Arnell (2022) carried out a review into the use of
digital interviews within the fields of social work, sociology and adjacent
disciplines (Thunberg and Arnell, 2022). Part of this review considered digital
interviews in comparison to in person research. Overall, they felt that it was
possible for data collected from digital interviews to be of similar quality to that
collected from in person interviews. One study included in the review stated
that while it took time for a relationship to be established between researcher
and participants during online interviews, once the participant had ‘settled in’,
there was found to be no differences between interview types (McCarrick et al.,
2016). It was also argued by some researchers that online interviews may be
preferable in some ways, as participants may feel more at ease due to the
flexible setting and not having to meet with an unfamiliar person, and this may
lead to them feeling more comfortable speaking about their experiences
(AlKhateeb, 2018, Sipes et al., 2022, Weller, 2017). Online interviews also have
the advantage of opening up participation to those living in more remote areas
(Thunberg and Arnell, 2022). Additionally, Davies et al, 2020 conducted a
scoping review of the collection of accounts of health and illness, comparing
face to face with online collection methods (Davies et al., 2020). Eleven studies
were included in the review, consisting of 565 participants in total, 43% of whom
participated online. Talk-based platforms such as Skype were included as well as
text-based, such as online discussion forums. The researchers found that in
general, the responses provided by online participants were shorter and more

direct although often lacking in contextual detail. It was also found that it was
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more difficult to build relationships using online methods. It was however

possible to reach a wider range of participants using an online approach.

7.3 Roll out of STAR tool within the Childsmile
programme across Scotland

Following the feasibility and acceptability testing (based on this PhD), the

Childsmile programme made a decision to roll the tool out across health boards
in Scotland with an embedded evaluation. The following section is a description
of future roll out and evaluation. The PhD student was part of the team and has

developed and is delivering the training for the STAR tool.

Currently, the STAR tool is in the process of being rolled out across all 14 NHS
health boards in Scotland for DHSWs to use during their home visits to targeted
families who require additional toothbrushing support. As part of this process, a
training package has been designed to deliver training to all DHSWs across
Scotland in the use of the STAR tool. The training was based on and adapted
from the training provided to DHSWs during the simulation workshop. Feedback
from DHSWs during the qualitative interviews indicated that they thought
scenario-based training and the use of a video outlining the STAR tool process
would be beneficial. As a result, a video was created illustrating the use of the
STAR tool in action using actors which has been used as part of the training

package.

The outcome and process evaluations of the STAR tool has been designed by
members of the University of Glasgow Childsmile Central Evaluation Research
Team (CERT). As part of the process evaluation, it is planned that DHSWs will
take part in a survey regarding their experiences using the STAR tool and how
often and in which situations they choose to use the tool. In addition, a series of
focus groups will take place with DHSWs to gain more in-depth insight into their
experiences using the tool and also the training process. It is anticipated that
they will also provide feedback on how it impacts on their usual practice,
benefits they have found in using the tool or any challenges they have faced.

Qualitative interviews will also take place with parents and carers with whom
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DHSWs have used the STAR tool. They will be asked to provide details as to the
acceptability of the STAR tool to them, alongside any factors which may
influence how they respond to the use of the STAR tool. Additionally, focus
groups will take place with DHSW managers to gain an insight into how the STAR
tool fits in with the DHSW programme, as well as any challenges or potential

opportunities they have come across regarding the tool.

For the outcome evaluation, the primary outcome which is to be measured is the
caries experience at 5 years old of the child whose parent or carer went through
the STAR tool process with a DHSW. The secondary outcome which will be
recorded is the frequency at which toothbrushing occurs with a measurement
taken at both baseline and follow up. Primary and secondary outcomes will be
measured using data input by DHSWs regarding their use of the STAR tool on the
Health Informatics Centre (HIC) system, alongside data linked from the National

Dental Inspection Programme (NDIP).

It is intended that the STAR tool will be rolled out in a lagged fashion. The tool
will be introduced in ‘clusters’ gradually, with data collection taking place
throughout the roll out process. For the STAR tool, the clusters will be groups of
health boards, with each cluster having similar population numbers. NHS Greater
Glasgow and Clyde will be separated across two different clusters due to its
large population. There will be four clusters of health boards, with the STAR tool

being rolled out across these at three monthly intervals.

7.4 Conclusions

This thesis described the process of the development of a new theory-based
toolkit, the STAR tool, which will be implemented to optimise home
toothbrushing in the early years in Scotland, within the Childsmile programme.
STAR was developed to assist DHSWs deliver tailored toothbrushing support to

parents of young children.

DHSWs are well placed to provide home based oral health support to families
who require additional input in the home setting although it was previously

identified that there is a need for support provided by DHSWs to be more
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targeted and tailored towards those families most in need of additional support.
An existing practice-based behaviour change intervention called Uitblinkers
aimed to support parents with home toothbrushing. This intervention was
adapted for use in the Scottish context of use by DHSWs during home visits with

families who require additional toothbrushing support for their young child.

A wide range of barriers to parental home toothbrushing for young children were
identified. A modified Delphi process led to the prioritisation of a succinct and
robust set of barriers to be addressed by STAR. In addition, this process led to

the validation of appropriate strategies to address these barriers.

These barriers and strategies were further validated by DHSWs during semi-
structured qualitative interviews. DHSWs were positive about the introduction of
the STAR tool to their current practice, feeling that it would be a useful and
beneficial addition for both themselves and the families they visit. It was
however noted that DHSWs often visit a family only once, often when the child is
very young and before toothbrushing has commenced. Additionally, on many
occasions, DHSWs will only carry out one home visit or contact for a family,
while an integral aspect of the STAR tool is follow-up to see how the family is
managing with the strategies given to them. In collaboration with DHSWs, a

prototype tool was designed to be tested in a simulated setting.

The STAR tool was tested in a simulated environment by DHSWs and parents.
DHSWs completed each stage of the STAR tool process and delivered tailored
support to parents based on their conversation and the card chosen. DHSWs were
able to use the tool flexibly, incorporating their own communication style and
also delivering the oral health support they provide currently during home visits.
DHSWs felt comfortable using the STAR tool to deliver toothbrushing support.
Parents found the use of STAR tool to be useful and would feel comfortable if
this was delivered in a home environment. Follow up also found that parents
were able to use the support provided to them to make beneficial changes to
their toothbrushing routines in the weeks following the delivery of the STAR tool
intervention. Minor adjustments were made to the STAR tool cards following the
simulation workshop. It is now planned for the STAR tool to be rolled out across

the fourteen NHS Scotland health boards for process and outcome evaluation.
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7.5 Recommendations and future work
7.5.1 Recommendations

e Process evaluation of the STAR tool should take place in the form of
surveys and qualitative interviews and focus groups with DHSWs, parents
and DHSW managers to assess the feasibility and acceptability of the
tool.

e Outcome evaluation of STAR is required to identify any short or long term
impacts. The primary outcome which should be measured is impact on
caries experience at 5 years old. Changes in toothbrushing frequency
should be recorded as the secondary outcome.

e The outcome of the evaluation process should be assessed to understand
if any further adaptations are required to the STAR tool resources or
process to optimise its use and impact.

e Due to feedback from DHSWs that home visits are often carried out at a
young age prior to the commencement of toothbrushing, a follow up
contact should be undertaken once toothbrushing has started to assess if
the STAR tool would be beneficial where there are toothbrushing
concerns. This may require collaboration with other agencies, such as
health visitors, to ensure families are being contacted at an appropriate
stage in the child’s development.

¢ |t would be beneficial for DHSWs to more routinely undertake follow up
contacts with families to assess their oral health following an initial visit,
especially if this was carried out when the child was very young.

e While the STAR tool has been designed to be used for parents of children
age 0-3 years, some of the techniques could be used during home visits
for older children if judged by the DHSW to be beneficial.

7.5.2 Future work

e Assessment should be carried out on the need for the STAR tool to be
translated into other languages as required.
e Adaptation of the STAR tool could be carried out for use in other

contexts, for example, to provide toothbrushing support to parents or
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carers to children or adults with additional special needs or language
issues.

Consideration needs to be given regarding the role of DHSWs as many
only undertake one visit with a family and some often only see babies,
which is contrary to the intended role of DHSWs outlined in the
Childsmile logic model. It would therefore be beneficial for the
Childsmile programme to revisit and appraise the DHSW model to better
understand the current DHSW role.

The STAR tool approach could also be used for other areas of child health
behaviours other than home toothbrushing, such as nursery toothbrushing
and diet and nutrition, and further work would be required to adapt the
tool for other uses.

Further research should be conducted to assess if the use of the STAR
tool has an impact on toothbrushing within the wider family within the

household such as older siblings and parents.



216

References

ABED, R., BERNABE, E. & SABBAH, W. 2020. Family Impacts of Severe Dental
Caries among Children in the United Kingdom. International Journal of
Environmental Research and Public Health, 17.

ABOU NEEL, E. A., ALJABO, A., STRANGE, A., IBRAHIM, S., COATHUP, M.,
YOUNG, A. M., BOZEC, L. & MUDERA, V. 2016. Demineralization-
remineralization dynamics in teeth and bone. International Journal of
Nanomedicine, 11, 4743-4763.

ADIATMAN, M., ZHAFARINA, A. R., RAHARDJO, A., BADRUDDIN, I. A. &
PRABAWANTI, C. 2017. The correlation between mothers' behaviors of
maintaining their children's oral hygiene and early childhood caries (based
on the theory of planned behavior). Journal of International Dental and
Medical Research, 10, 619-627.

AJZEN, I. 1991. THE THEORY OF PLANNED BEHAVIOR. Organizational Behavior
and Human Decision Processes, 50, 179-211.

ALIAKBARI, E., GRAY-BURROWS, K. A., VINALL-COLLIER, K. A., EDWEBI, S.,
MARSHMAN, Z., MCEACHAN, R. R. C. & DAY, P. F. 2020. Home-based
toothbrushing interventions for parents of young children to reduce dental
caries: A systematic review. International Journal of Paediatric Dentistry,
31, 37-79.

ALIAKBARI, E., GRAY-BURROWS, K. A., VINALL-COLLIER, K. A., EDWEBI, S.,
MARSHMAN, Z., MCEACHAN, R. R. C. & DAY, P. F. 2021a. Home-based
toothbrushing interventions for parents of young children to reduce dental
caries: A systematic review. International Journal of Paediatric Dentistry,
31, 37-79.

ALIAKBARI, E., GRAY-BURROWS, K. A., VINALL-COLLIER, K. A., EDWEBI, S.,
SALAUDEEN, A., MARSHMAN, Z., MCEACHAN, R. R. C. & DAY, P. F. 2021b.
Facilitators and barriers to home-based toothbrushing practices by
parents of young children to reduce tooth decay: a systematic review.
Clinical Oral Investigations, 25, 3383-3393.

ALJAFARI, A. K., SCAMBLER, S., GALLAGHER, J. E. & HOSEY, M. T. 2014. Parental
views on delivering preventive advice to children referred for treatment
of dental caries under general anaesthesia: A qualitative investigation.
Community Dental Health, 31, 75-79.

ALKHATEEB, M. 2018. Using Skype as a Qualitative Interview Medium within the
Context of Saudi Arabia: A Research Note. Qualitative Report, 23, 2253-
2260.

ALLEMANG, B., SITTER, K. & DIMITROPOULOS, G. 2022. Pragmatism as a
paradigm for patient-oriented research. Health Expectations, 25, 38-47.

AMIN; M. S. & HARRISON, R. L. 2009. Understanding Parents' Oral Health
Behaviors for Their Young Children. Qualitative Health Research, 19, 116-
127.

ANDERSON, J. E., ROSS, A. J., BACK, J., DUNCAN, M., SNELL, P., WALSH, K. &
JAYE, P. 2016. Implementing resilience engineering for healthcare quality
improvement using the CARE model: a feasibility study protocol. Pilot and
Feasibility Studies, 2, 61-61.

ANDREW, S. & HALCOMB, E. J. 2006. Mixed methods research is an effective
method of enquiry for community health research. Contemporary Nurse,
23, 145-53.



217

ANIL, S. & ANAND, P. S. 2017. Early Childhood Caries: Prevalence, Risk Factors,
and Prevention. Frontiers in Pediatrics, 5, 157-157.

ANOPA, Y., MCMAHON, A. D., CONWAY, D. I., BALL, G. E., MCINTOSH, E. &
MACPHERSON, L. M. D. 2015. Improving Child Oral Health: Cost Analysis of
a National Nursery Toothbrushing Programme. Plos One, 10.

ARORA, A., NARGUNDKAR, S., FAHEY, P., JOSHUA, H. & JOHN, J. R. 2020. Social
determinants and behavioural factors influencing toothbrushing frequency
among primary school children in rural Australian community of Lithgow,
New South Wales. BMC Research Notes, 13.

ASPIH. 2023. ASPiH Special Interest Groups (SIGs): Transformative Simulation
[Online]. Available: https://aspih.org.uk/resources/sigs/ [Accessed 3rd
Februrary 2024].

ATKINS, L., FRANCIS, J., ISLAM, R., O'CONNOR, D., PATEY, A., IVERS, N., FOY,
R., DUNCAN, E. M., COLQUHOUN;, H., GRIMSHAW, J. M., LAWTON, R. &
MICHIE, S. 2017. A guide to using the Theoretical Domains Framework of
behaviour change to investigate implementation problems.
Implementation Science, 12.

AUBERT, B. A. & HAMEL, G. 2001. Adoption of smart cards in the medical sector:
the Canadian experience. Social Science & Medicine, 53, 879-894.

AUDI, R. 2010. Epistemology: A Contemporary Introduction to the Theory of
Knowledge, New York, Routlege.

BAILEY, R. R. 2019. Goal Setting and Action Planning for Health Behavior
Change. American Journal of Lifestyle Medicine, 13, 615-618.

BALAS, E. A. & BOREN, S. A. 2000. Managing Clinical Knowledge for Health Care
Improvement. Yearbook of Medical Informatics, 65-70.

BANDURA, A. 1977. Social Learning Theory, Englewood Cliffs, NJ, Prentice Hall.

BARRETT, D. & HEALE, R. 2020. What are Delphi studies? Evidence-Based
Nursing, 23, 68-69.

BAUER, M. S., DAMSCHRODER, L., HAGEDORN, H., SMITH, J. & KILBOURNE, A. M.
2015. An introduction to implementation science for the non-specialist.
BMC Psychology, 3, 32-32.

BAUER, M. S. & KIRCHNER, J. 2020. Implementation science: What is it and why
should | care? Psychiatry Research, 283.

BAUMGARTNER, C. S., WANG, N. J. & WIGEN, T. I. 2022. Oral health behaviours
in 12-year-olds. Association with caries and characteristics of the
children? Acta Odontologica Scandinavica, 80, 15-20.

BERNARD, H. R. 2002. Research methods in anthropology : qualitative and
quantitative approaches, Walnut Creek, AltaMira Press.

BESSA REBELO, M. A., REBELO VIEIRA, J. M., PEREIRA, J. V., QUADROS, L. N. &
VETTORE, M. V. 2019. Does oral health influence school performance and
school attendance? A systematic review and meta-analysis. International
Journal of Paediatric Dentistry, 29, 138-148.

BHATTI, A., WRAY, F., ESKYTE, I., GRAY-BURROWS, K. A., OWEN, J., GILES, E.,
ZOLTIE, T., SMITH, V., PAVITT, S., WEST, R., MCEACHAN, R. R. C.,
MARSHMAN, Z. & DAY, P. F. 2022. HABIT (Health visitors delivering Advice
in Britain on Infant Toothbrushing): a qualitative exploration of the
acceptability of a complex oral health intervention. BMC Primary Care,
23, 55.

BIESTA, G. & BURBULES, N. C. 2003. Pragmatism and Educational Research,
Philosophy, Theory, and Educational Research Series.

BIRKEN, S. A., POWELL, B. J., SHEA, C. M., HAINES, E. R., ALEXIS KIRK, M.,
LEEMAN, J., ROHWEDER, C., DAMSCHRODER, L. & PRESSEAU, J. 2017.



https://aspih.org.uk/resources/sigs/

218

Criteria for selecting implementation science theories and frameworks:
results from an international survey. Implementation Science, 12, 124.

BLAIR, Y., MACPHERSON, L., MCCALL, D. & MCMAHON, A. 2006. Dental health of
5-year-olds following community-based oral health promotion in Glasgow,
UK. International Journal of Paediatric Dentistry, 16, 388-398.

BLASE, K., VAN DYKE, M., FIXSEN, D. & BAILEY, F. 2012. Implementation Science:
Key Concepts, Themes and Evidence for Practitioners in Educational
Psychology. In: KELLY B, P. D. (ed.) Handbook of Implementation Science
for Psychology in Education. Cambridge: Cambridge University Press.

BLINKHORN, A. S., WAINWRIGHT-STRINGER, Y. M. & HOLLOWAY, P. J. 2001.
Dental health knowledge and attitudes of regularly attending mothers of
high-risk, pre-school children. International Dental Journal, 51, 435-438.

BONECKER, M., ABANTO, J., TELLO, G. & OLIVEIRA, L. B. 2012. Impact of dental
caries on preschool children's quality of life: an update. Brazilian oral
research, 26 Suppl 1, 103-7.

BORRELLI, B., TOOLEY, E. M. & SCOTT-SHELDON, L. A. J. 2015. Motivational
Interviewing for Parent-child Health Interventions: A Systematic Review
and Meta-Analysis. Pediatric Dentistry, 37, 254-265.

BOULKEDID, R., ABDOUL, H., LOUSTAU, M., SIBONY, O. & ALBERTI, C. 2011.
Using and Reporting the Delphi Method for Selecting Healthcare Quality
Indicators: A Systematic Review. Plos One, 6.

BRAITHWAITE, J., WEARS, R. L. & HOLLNAGEL, E. 2015. Resilient health care:
turning patient safety on its head. International Journal for Quality in
Health Care, 27, 418-420.

BRAZIL, V. 2017. Translational simulation: not ‘where?’ but ‘why?’ A functional
view of in situ simulation. Advances in Simulation, 2, 20.

BREIMAIER, H. E., HALFENS, R. J. G. & LOHRMANN, C. 2015. Effectiveness of
multifaceted and tailored strategies to implement a fall-prevention
guideline into acute care nursing practice: a before-and-after, mixed-
method study using a participatory action research approach. BMC
Nursing, 14, 18.

BRIERLEY, J. A. 2017. The role of a pragmatist paradigm when adopting mixed
methods in behavioural accounting research. International Journal of
Behavioural Accounting and Finance, 6, 140-154.

BRYMAN, A. 2016. Social Research Methods. 5th Edition., Oxford, Oxford
University Press.

BUTRYN, M. L., WEBB, V. & WADDEN, T. A. 2011. Behavioral Treatment of
Obesity. Psychiatric Clinics of North America, 34, 841-+.

CAIRNS-LEE, H., LAWLEY, J. & TOSEY, P. 2022. Enhancing Researcher Reflexivity
About the Influence of Leading Questions in Interviews. Journal of Applied
Behavioral Science, 58, 164-188.

CANE, J., O’CONNOR, D. & MICHIE, S. 2012. Validation of the theoretical
domains framework for use in behaviour change and implementation
research. Implementation Science, 7, 37.

CANE, J., RICHARDSON, M., JOHNSTON, M., LADHA, R. & MICHIE, S. 2015. From
lists of behaviour change techniques (BCTs) to structured hierarchies:
Comparison of two methods of developing a hierarchy of BCTs. British
Journal of Health Psychology, 20, 130-150.

CARVALHO, I. P., PAIS, V. G., SILVA, F. R., MARTINS, R., FIGUEIREDO-BRAGA, M.,
PEDROSA, R., ALMEIDA, S. S., CORREIA, L., RIBEIRO-SILVA, R., CASTRO-
VALE, I., TELES, A. & MOTA-CARDOSO, R. 2014. Teaching communication
skills in clinical settings: comparing two applications of a comprehensive



219

program with standardized and real patients. BMC Medical Education, 14,
92.

CHILDSMILE. 2023a. Childsmile toothbrushing [Online]. Available:
https://www.childsmile.nhs.scot/professionals/childsmile-toothbrushing/
[Accessed 18th July 2023].

CHILDSMILE. 2023b. Dental practice staff [Online]. Available:
https://www.childsmile.nhs.scot/professionals/dental-practice-staff/
[Accessed 18th July 2023].

CHYUNG, S. Y., ROBERTS, K., SWANSON, |. & HANKINSON, A. 2017. Evidence-
Based Survey Design: The Use of a Midpoint on the Likert Scale.
Performance Improvement, 56, 15-23.

CLARKE, D. J., GODFREY, M., HAWKINS, R., SADLER, E., HARDING, G., FORSTER,
A., MCKEVITT, C., DICKERSON, J. & FARRIN, A. 2013. Implementing a
training intervention to support caregivers after stroke: a process
evaluation examining the initiation and embedding of programme change.
Implementation Science, 8.

COLAK, H., DULGERGIL, C. T., DALLI, M. & HAMIDI, M. M. 2013. Early childhood
caries update: A review of causes, diagnoses, and treatments. Journal of
Natural Science, Biology, and Medicine, 4, 29-38.

COLE, Z. D., DONOHOE, H. M. & STELLEFSON, M. L. 2013. Internet-Based Delphi
Research: Case Based Discussion. Environmental Management, 51, 511-
523.

COLVARA, B. C., FAUSTINO-SILVA, D. D., MEYER, E., HUGO, F. N., CELESTE, R. K.
& HILGERT, J. B. 2021. Motivational interviewing for preventing early
childhood caries: A systematic review and meta-analysis. Community
Dentistry and Oral Epidemiology, 49, 10-16.

COOK, R. I. 2006. Resilience and resilience engineering for health care. Annals
of Clinical and Laboratory Science, 36, 232-232.

CORBIN, J. & STRAUSS, A. 2008. Basics of Qualitative Research (3rd ed.):
Techniques and Procedures for Developing Grounded Theory. Thousand
Oaks, California.

CORNISH, F. & GILLESPIE, A. 2009. A Pragmatist Approach to the Problem of
Knowledge in Health Psychology. Journal of Health Psychology, 14, 800-
809.

COWDELL, F. & DYSON, J. 2019. How is the theoretical domains framework
applied to developing health behaviour interventions? A systematic search
and narrative synthesis. BMC Public Health, 19, 1180.

CROW, K. M. 2012. Families and Patients as Actors in Simulation: Adding Unique
Perspectives to Enhance Nursing Education. Journal of Pediatric Nursing-
Nursing Care of Children & Families, 27, 765-766.

CUSTER, R. L., SCARCELLA, J. A. & STEWART, B. R. 1999. The Modified Delphi
Technique - A Rotational Modification. Journal of Vocational and
Technical Education, 15.

D'LIMA, D., SOUKUP, T. & HULL, L. 2022. Evaluating the Application of the RE-
AIM Planning and Evaluation Framework: An Updated Systematic Review
and Exploration of Pragmatic Application. Frontiers in Public Health, 9.

DALKEY, N. & HELMER, O. 1963. AN EXPERIMENTAL APPLICATION OF THE DELPHI
METHOD TO THE USE OF EXPERTS. Management Science, 9, 458-467.

DAMSCHRODER, L. J., ARON, D. C., KEITH, R. E., KIRSH, S. R., ALEXANDER, J. A.
& LOWERY, J. C. 2009. Fostering implementation of health services
research findings into practice: a consolidated framework for advancing
implementation science. Implementation Science, 4.



https://www.childsmile.nhs.scot/professionals/childsmile-toothbrushing/
https://www.childsmile.nhs.scot/professionals/dental-practice-staff/

220

DAMSCHRODER, L. J., REARDON, C. M., WIDERQUIST, M. A. O. & LOWERY, J.
2022. The updated Consolidated Framework for Implementation Research
based on user feedback. Implementation Science, 17, 75.

DAVIES, G. M., DUXBURY, J. T., BOOTHMAN, N. J. & DAVIES, R. M. 2007.
Challenges associated with the evaluation of a dental health promotion
programme in a deprived urban area. Community Dental Health, 24, 117-
21.

DAVIES, G. M., DUXBURY, J. T., BOOTHMAN, N. J., DAVIES, R. M. & BLINKHORN,
A. S. 2005. A staged intervention dental health promotion programme to
reduce early childhood caries. Community Dental Health, 22, 118-22.

DAVIES, L., LECLAIR, K. L., BAGLEY, P., BLUNT, H., HINTON, L., RYAN, S. &
ZIEBLAND, S. 2020. Face-to-Face Compared With Online Collected
Accounts of Health and Illness Experiences: A Scoping Review. Qualitative
Health Research, 30, 2092-2102.

DAWSON, E. R., STENNETT, M., DALY, B., MACPHERSON, L. M. D., CANNON, P. &
WATT, R. G. 2022. Upstream interventions to promote oral health and
reduce socioeconomic oral health inequalities: a scoping review protocol.
BMJ Open, 12.

DE JONG-LENTERS, M., LHOIR, M., POLAK, E. & DUIJSTER, D. 2019. Promoting
parenting strategies to improve tooth brushing in children: design of a
non-randomised cluster-controlled trial. BMC Oral Health, 19.

DE JONG-LENTERS, M., VAN BUSSEL, J., POLAK, E., LHOIR, M. & DUIJSTER, D.
2020. Feasibility of the 'Uitblinkers' intervention to improve toothbrushing
among children: a pilot study. Nederlands tijdschrift voor tandheelkunde,
127, 189-198.

DE LA CROIX, A. & SKELTON, J. 2013. The simulation game: an analysis of
interactions between students and simulated patients. Medical Education,
47, 49-58.

DE LEEUW, E. D., HOX, J. & DILLMAN, D. 2012. International handbook of survey
methodology, New York, Routledge.

DEJONCKHEERE, M. & VAUGHN, L. M. 2019. Semistructured interviewing in
primary care research: a balance of relationship and rigour. Family
Medicine and Community Health, 7.

DENZIN, N. K. 2012. Triangulation 2.0. Journal of Mixed Methods Research, 6,
80-88.

DIAMOND, I. R., GRANT, R. C., FELDMAN, B. M., PENCHARZ, P. B., LING, S. C.,
MOORE, A. M. & WALES, P. W. 2014. Defining consensus: A systematic
review recommends methodologic criteria for reporting of Delphi studies.
Journal of Clinical Epidemiology, 67, 401-409.

DICICCO-BLOOM, B. & CRABTREE, B. F. 2006. The qualitative research interview.
Medical Education, 40, 314-321.

DO, L. G. 2012. Distribution of Caries in Children: Variations between and within
Populations. Journal of Dental Research, 91, 536-543.

DUIJSTER, D., DE JONG-LENTERS, M., VERRIPS, E. & VAN LOVEREN, C. 2015.
Establishing oral health promoting behaviours in children - parents’ views
on barriers, facilitators and professional support: a qualitative study. BMC
Oral Health, 15.

DURLAK, J. A. & DUPRE, E. P. 2008. Implementation matters: a review of
research on the influence of implementation on program outcomes and
the factors affecting implementation. American Journal of Community
Psychology, 41, 327-50.



221

ECCLES, M. P. & MITTMAN, B. S. 2006. Welcome to Implementation Science.
Implementation Science, 1.

ELISON, S., NORGATE, S., DUGDILL, L. & PINE, C. 2014. Maternally Perceived
Barriers to and Facilitators of Establishing and Maintaining Tooth-Brushing
Routines with Infants and Preschoolers. International Journal of
Environmental Research and Public Health, 11, 6808-6826.

ELSHERIF, N., LEWNEY, J. & JOHN, J. H. 2021. Impact of cancelled General
Anaesthetic dental extraction appointments on children due to the COVID-
19 pandemic. Community Dental Health, 38, 209-214.

ESKYTE, I., GRAY-BURROWS, K., OWEN, J., SYKES-MUSKETT, B., ZOLTIE, T.,
GILL, S., SMITH, V., MCEACHAN, R., MARSHMAN, Z., WEST, R., PAVITT, S.
& DAY, P. 2018. HABIT-an early phase study to explore an oral health
intervention delivered by health visitors to parents with young children
aged 9-12 months: study protocol. Pilot and Feasibility Studies, 4, 68.

ESKYTE, I., GRAY-BURROWS, K. A., OWEN, J., SYKES-MUSKETT, B., PAVITT, S.
H., WEST, R., MARSHMAN, Z. & DAY, P. F. 2021. Organizational Barriers to
Oral Health Conversations Between Health Visitors and Parents of Children
Aged 9-12 Months Old. Frontiers in Public Health, 9.

EUBANK, B. H., MOHTADI, N. G., LAFAVE, M. R., WILEY, J. P., BOIS, A. J.,
BOORMAN;, R. S. & SHEPS, D. M. 2016. Using the modified Delphi method
to establish clinical consensus for the diagnosis and treatment of patients
with rotator cuff pathology. BMC Medical Research Methodology, 16.

EWING, G., NGWENYA, N., BENSON, J., GILLIGAN, D., BAILEY, S., SEYMOUR, J. &
FARQUHAR, M. 2016. Sharing news of a lung cancer diagnosis with adult
family members and friends: a qualitative study to inform a supportive
intervention. Patient Education and Counseling, 99, 378-385.

FARRE, A. & RAPLEY, T. 2017. The New Old (and Old New) Medical Model: Four
Decades Navigating the Biomedical and Psychosocial Understandings of
Health and Illness. Healthcare, 5.

FEATHERSTONE, J. D. B. 2004. The continuum of dental caries--evidence for a
dynamic disease process. Journal of Dental Research, 83 Spec No C, C39-
42.

FEILZER, M. Y. 2010. Doing Mixed Methods Research Pragmatically: Implications
for the Rediscovery of Pragmatism as a Research Paradigm. Journal of
Mixed Methods Research, 4, 6-16.

FIELD, B., BOOTH, A., ILOTT, I. & GERRISH, K. 2014. Using the Knowledge to
Action Framework in practice: a citation analysis and systematic review.
Implementation Science, 9.

FINK, A., KOSECOFF, J., CHASSIN, M. & BROOK, R. H. 1984. CONSENSUS
METHODS - CHARACTERISTICS AND GUIDELINES FOR USE. American Journal
of Public Health, 74, 979-983.

FINLAYSON, T. L., BELTRAN, N. Y. & BECERRA, K. 2019a. Psychosocial factors
and oral health practices of preschool-aged children: a qualitative study
with Hispanic mothers. Ethnicity & Health, 24, 94-112.

FINLAYSON, T. L., CABUDOL, M., LIU, J. X., GARZA, J. R., GANSKY, S. A. &
RAMOS-GOMEZ, F. 2019b. A qualitative study of the multi-level influences
on oral hygiene practices for young children in an Early Head Start
program. BMC Oral Health, 19.

FISHER-OWENS, S. A., GANSKY, S. A., PLATT, L. J., WEINTRAUB, J. A.,
SOOBADER, M.-J., BRAMLETT, M. D. & NEWACHECK, P. W. 2007.
Influences on children’s oral health: A conceptual model. Pediatrics, 120,
E510-E520.



222

FISHER, V. F. 2005. Rogers' diffusion theory in education: The implementation
and sustained use of innovations introduced during staff development.
University of Nebraska.

FOY, R., MACLENNAN, G., GRIMSHAW, J., PENNEY, G., CAMPBELL, M. & GROL, R.
2002. Attributes of clinical recommendations that influence change in
practice following audit and feedback. Journal of Clinical Epidemiology,
55, 717-722.

FRAGKOU, S., BALASOULI, C., TSUZUKIBASHI, O., ARGYROPOULOU, A., MENEXES,
G., KOTSANOS, N. & KALFAS, S. 2016. Streptococcus mutans,
Streptococcus sobrinus and Candida albicans in oral samples from caries-
free and caries-active children. European Archives of Paediatric
Dentistry, 17, 367-375.

FRANCIS-OLIVIERO, F., CAMBON, L., WITTWER, J., MARMOT, M. & ALLA, F. 2020.
Theoretical and practical challenges of proportionate universalism: a
review. Revista Panamericana De Salud Publica-Pan American Journal of
Public Health, 44.

FRANCIS, J. J., JOHNSTON, M., ROBERTSON, C., GLIDEWELL, L., ENTWISTLE, V.,
ECCLES, M. P. & GRIMSHAW, J. M. 2010. What is an adequate sample size?
Operationalising data saturation for theory-based interview studies.
Psychology & Health, 25, 1229-1245.

FRANCIS, J. J., O'CONNOR, D. & CURRAN, J. 2012. Theories of behaviour change
synthesised into a set of theoretical groupings: introducing a thematic
series on the theoretical domains framework. Implementation Science, 7.

FRENCH, S. D., GREEN, S. E., O’CONNOR, D. A., MCKENZIE, J. E., FRANCIS, J. J.,
MICHIE, S., BUCHBINDER, R., SCHATTNER, P., SPIKE, N. & GRIMSHAW, J.
M. 2012. Developing theory-informed behaviour change interventions to
implement evidence into practice: a systematic approach using the
Theoretical Domains Framework. Implementation Science, 7, 38.

GALE, N. K., HEATH, G., CAMERON, E., RASHID, S. & REDWOOD, S. 2013. Using
the framework method for the analysis of qualitative data in multi-
disciplinary health research. BMC Medical Research Methodology, 13, 117.

GBD 2019 DISEASE AND INJURY INCIDENCE AND PREVALENCE COLLABORATORS
2020. Global burden of 369 diseases and injuries in 204 countries and
territories, 1990-2019: a systematic analysis for the Global Burden of
Disease Study 2019 (vol 396, pg 1204, 2020). Lancet, 396, 1562-1562.

GILES, E., WRAY, F., ESKYTE, I., GRAY-BURROWS, K. A., OWEN, J., BHATTI, A.,
ZOLTIE, T., MCEACHAN, R., MARSHMAN, Z., PAVITT, S., WEST, R. M. &
DAY, P. F. 2022. HABIT: Health visitors delivering Advice in Britain on
Infant Toothbrushing - an early-phase feasibility study of a complex oral
health intervention. BMJ Open, 12.

GILLESPIE, J., HUGHES, A. R., GIBSON, A.-M., HAINES, J., TAVERAS, E. M.,
STEWART, L. & REILLY, J. J. 2020. Healthy Habits, Happy Homes Scotland
(4HS) feasibility study: Translation of a home-based early childhood
obesity prevention intervention evaluated using RE-AIM framework. Public
Health in Practice (Oxford, England), 1, 100026-100026.

GLASGOW, R. E., HARDEN, S. M., GAGLIO, B., RABIN, B., SMITH, M. L., PORTER,
G. C., ORY, M. G. & ESTABROOKS, P. A. 2019. RE-AIM Planning and
Evaluation Framework: Adapting to New Science and Practice With a 20-
Year Review. Frontiers in Public Health, 7.

GLASGOW, R. E., VOGT, T. M. & BOLES, S. M. 1999. Evaluating the public health
impact of health promotion interventions: the RE-AIM framework.
American Journal of Public Health, 89, 1322-7.



223

GLICK, M., WILLIAMS, D. M., KLEINMAN, D. V., VUJICIC, M., WATT, R. G. &
WEYANT, R. J. 2016. A new definition for oral health developed by the FDI
World Dental Federation opens the door to a universal definition of oral
health. British Dental Journal, 221, 792-793.

GLICK, M., WILLIAMS, D. M., KLEINMAN, D. V., VUJICIC, M., WATT, R. G. &
WEYANT, R. J. 2017. A new definition for oral health developed by the FDI
World Dental Federation opens the door to a universal definition of oral
health. Journal of Public Health Dentistry, 77, 3-5.

GOODMAN, C. M. 1987. The Delphi Technique - A Critique. Journal of Advanced
Nursing, 12, 729-734.

GRAHAM, 1., TETROE, J. & KT THEORIES GROUP 2009. Planned Action Theories.
In: STRAUS S, T. J., GRAHAM ID (ed.) Knowledge Translation in Health
Care. Oxford: Blackwell Publishing.

GRAY-BURROWS, K. A., DAY, P. F., MARSHMAN, Z., ALIAKBARI, E., PRADY, S. L. &
MCEACHAN;, R. R. C. 2016. Using intervention mapping to develop a home-
based parental-supervised toothbrushing intervention for young children.
Implementation Science, 11.

GREEN, B., JONES, M., HUGHES, D. & WILLIAMS, A. 1999. Applying the Delphi
technique in a study of GPs' information requirements. Health & Social
Care in the Community, 7, 198-205.

GREEN, L. W. & KREUTER, M. W. 2005. Health program planning : an educational
and ecological approach, New York, McGraw-Hill.

GREENHALGH, T., ROBERT, G., MACFARLANE, F., BATE, P. & KYRIAKIDOU, O.
2004. Diffusion of innovations in service organizations: Systematic review
and recommendations. Milbank Quarterly, 82, 581-629.

GUARNIZO-HERRENO, C. C., LYU, W. & WEHBY, G. L. 2019. Children's Oral Health
and Academic Performance: Evidence of a Persisting Relationship Over the
Last Decade in the United States. Journal of Pediatrics, 209, 183-+.

GURSES, A. P., MARSTELLER, J. A., OZOK, A. A., XIAO, Y., OWENS, S. &
PRONOVOST, P. J. 2010. Using an interdisciplinary approach to identify
factors that affect clinicians’ compliance with evidence-based guidelines.
Critical Care Medicine, 38, S282-5291.

HAINES, J., DOUGLAS, S., MIROTTA, J. A., OKANE, C., BREAU, R., WALTON, K.,
KRYSTIA, O., CHAMOUN, E., ANNIS, A., DARLINGTON, G. A., BUCHHOLZ, A.
C., DUNCAN, A. M., VALLIS, L. A., SPRIET, L. L., MUTCH, D. M., BRAUER,
P., ALLEN-VERCOE, E., TAVERAS, E. M., MA, D. W. L. & GUELPH FAMILY
HLTH, S. 2018. Guelph Family Health Study: pilot study of a home-based
obesity prevention intervention. Canadian Journal of Public Health-Revue
Canadienne De Sante Publique, 109, 549-560.

HALL, J., N. 2013. Pragmatism, evidence, and mixed methods evaluation. New
Directions for Evaluation, 138, 15-26.

HAMILTON, K., CORNISH, S., KIRKPATRICK, A., KROON, J. & SCHWARZER, R.
2018. Parental supervision for their children’'s toothbrushing: Mediating
effects of planning, self-efficacy, and action control. British Journal of
Health Psychology, 23, 387-406.

HAMMARBERG, K., KIRKMAN, M. & DE LACEY, S. 2016. Qualitative research
methods: when to use them and how to judge them. Human
Reproduction, 31, 498-501.

HARDEE, J. T. & KASPER, I. K. 2005. From standardized patient to care actor:
evolution of a teaching methodology. The Permanente Journal, 9, 79-82.



224

HARRIS, R., NICOLL, A. D., ADAIR, P. M. & PINE, C. M. 2004. Risk factors for
dental caries in young children: a systematic review of the literature.
Community Dental Health, 21, 71-85.

HARVEY, G. & KITSON, A. 2016. PARIHS revisited: from heuristic to integrated
framework for the successful implementation of knowledge into practice.
Implementation Science, 11.

HEATH, G., COOKE, R. & CAMERON, E. 2015. A Theory-Based Approach for
Developing Interventions to Change Patient Behaviours: A Medication
Adherence Example from Paediatric Secondary Care. Healthcare (Basel),
3, 1228-42.

HENNINK, M. & KAISER, B. N. 2022. Sample sizes for saturation in qualitative
research: A systematic review of empirical tests. Social Science &
Medicine, 292.

HENNINK, M. M., KAISER, B. N. & MARCONI, V. C. 2017. Code Saturation Versus
Meaning Saturation: How Many Interviews Are Enough? Qualitative Health
Research, 27, 591-608.

HILDEBRAND, D. L. 2011. PRAGMATIC DEMOCRACY: INQUIRY, OBJECTIVITY, AND
EXPERIENCE. Metaphilosophy, 42, 589-604.

HINDS, K. & GREGORY, J. 1995. National Diet and Nutrition Survey: children aged
1.5 to 4.5 years. Volume 2: report of the dental survey. HMSO.

HODGINS, F. 2017. A mixed methods evaluation of Childsmile's targeted and
tailored Dental Health Support Worker intervention. PhD, University of
Glasgow.

HODGINS, F., SHERRIFF, A., GNICH, W., ROSS, A. J. & MACPHERSON, L. M. D.
2018. The effectiveness of Dental Health Support Workers at linking
families with primary care dental practices: a population-wide data
linkage cohort study. BMC Oral Health, 18.

HOLLNAGEL, E. 2012. FRAM: The Functional Resonance Analysis Method:
Modelling Complex Socio-Technical Systems. Fram: the Functional
Resonance Analysis Method: Modelling Complex Socio-Technical Systems,
1-142.

HOLMES, B., FINEGOOD, D., RILEY, B. & BEST, A. 2012. Systems Thinking in
Dissemination and Implementation Research. In: BROWNSON RC, C. G.,
PROCTOR EK (ed.) Dissemination and Implementation Research in Health.
New York: Oxford University Press.

HOTHERSALL, S. J. 2019. Epistemology and social work: enhancing the
integration of theory, practice and research through philosophical
pragmatism. European Journal of Social Work, 22, 860-870.

HOY, K. M., FALLON, E. & KELLY, M. 2023. Paediatric Homecare Risk
Management: An Application of Functional Resonance Analysis Method
(FRAM). Safety, 9.

HSU, C.-C. & SANDFORD, B. A. 2007. The Delphi Technique: Making Sense of
Consensus. Practical Assessment Research and Evaluation, 12.

HUEBNER, C. E. & RIEDY, C. A. 2010. Behavioral Determinants of Brushing Young
Children's Teeth: Implications for Anticipatory Guidance. Pediatric
Dentistry, 32, 48-55.

IDE, Y. & BEDDOE, L. 2023. Challenging perspectives: Reflexivity as a critical
approach to qualitative social work research. Qualitative Social Work, 0,
14733250231173522.

ILOTT, I., GERRISH, K., BOOTH, A. & FIELD, B. 2013. Testing the Consolidated
Framework for Implementation Research on health care innovations from
South Yorkshire. Journal of Evaluation in Clinical Practice, 19, 915-24.



225

ISAACS, A. N. 2014. An overview of qualitative research methodology for public
health researchers. International Journal of Medicine and Public Health,
4, 318-323.

ISD SCOTLAND. 2019. Operations and Procedures [Online]. Available:
https://www.isdscotland.org/Health-Topics/Hospital-Care/Operations-
and-Procedures/ [Accessed 25th February 2020].

ISSENBERG, S. B., MCGAGHIE, W. C., PETRUSA, E. R., GORDON, D. L. & SCALESE,
R. J. 2005. Features and uses of high-fidelity medical simulations that
lead to effective learning: a BEME systematic review. Medical Teacher,
27, 10-28.

JACK, D., GEROLAMO, A. M., FREDERICK, D., SZAJNA, A. & MUCCITELLI, J. 2014.
Using a Trained Actor to Model Mental Health Nursing Care. Clinical
Simulation in Nursing, 10, 515-520.

JACKSON, S. L., VANN, W. F., JR., KOTCH, J. B., PAHEL, B. T. & LEE, J. Y. 2011.
Impact of Poor Oral Health on Children's School Attendance and
Performance. American Journal of Public Health, 101, 1900-1906.

JACOBSON, N., BUTTERILL, D. & GOERING, P. 2003. Development of a framework
for knowledge translation: understanding user context. Journal of Health
Services Research and Policy, 8, 94-9.

JAIN, N., DUTT, U., RADENKOV, I. & JAIN, S. 2023. WHO's global oral health
status report 2022: Actions, discussion and implementation. Oral Diseases.

JENSEN, D. & GIVEN, L. 2008. The SAGE Encyclopedia of Qualitative Research
Methods. Thousand Oaks, California: Sage Publications.

JOHNSON, B. & GRAY, R. 2010. SAGE Handbook of Mixed Methods in Social &
Behavioral Research. 2 ed. Thousand Oaks, California: SAGE Publications,
Inc.

JOHNSON, R. B. & ONWUEGBULZIE, A. J. 2004. Mixed Methods Research: A
Research Paradigm Whose Time Has Come. Educational Researcher, 33,
14-26.

JONES, J. & HUNTER, D. 1995. Qualitative Research: Consensus methods for
medical and health services research. BMJ, 311, 376-380.

JORGENSON, A., ADALBERTO LUZ, R., FABREGA JUSKEVICIUS, L., CLARA
PADOVEZE, M. & PRICE, L. 2022. The Consolidated Framework for
Implementation Research: a reflection on researchers’ experiences of its
benefits and challenges and the lessons learnt from using it. Nurse
Researcher, 30, 31-38.

KARAMAT, A. 2023. Enhancing Scotland’s Childsmile programme through
Community Linking to address child oral health inequalities. PhD,
University of Glasgow.

KAY, E. J. & LOCKER, D. 1996. Is dental health education effective? A systematic
review of current evidence. Community Dentistry and Oral Epidemiology,
24, 231-235.

KEENEY, S., HASSON, F. & MCKENNA, H. 2006. Consulting the oracle: ten lessons
from using the Delphi technique in nursing research. Journal of Advanced
Nursing, 53, 205-212.

KEENEY, S., HASSON, F. & MCKENNA, H. 2010. The Delphi Technique in Nursing
and Health Research, Oxford, Wiley Blackwell.

KIDD, J. B. R., MCMAHON, A. D., SHERRIFF, A., GNICH, W., MAHMOUD, A.,
MACPHERSON, L. M. D. & CONWAY, D. I. 2020. Evaluation of a national
complex oral health improvement programme: a population data linkage
cohort study in Scotland. BMJ Open, 10.



https://www.isdscotland.org/Health-Topics/Hospital-Care/Operations-and-Procedures/
https://www.isdscotland.org/Health-Topics/Hospital-Care/Operations-and-Procedures/

226

KIRK, M. A., KELLEY, C., YANKEY, N., BIRKEN, S. A., ABADIE, B. &
DAMSCHRODER, L. 2016. A systematic review of the use of the
Consolidated Framework for Implementation Research. Implementation
Science, 11.

KIRTHIGA, M., MURUGAN, M., SAIKIA, A. & KIRUBAKARAN, R. 2019. Risk Factors
for Early Childhood Caries: A Systematic Review and Meta-Analysis of Case
Control and Cohort Studies. Pediatric Dentistry, 41, 95-+.

KITSON, A., HARVEY, G. & MCCORMACK, B. 1998. Enabling the implementation of
evidence based practice: a conceptual framework. Qual Health Care, 7,
149-58.

KLEIN, K. J. & SORRA, J. S. 1996. The challenge of innovation implementation.
Academy of Management Review, 21, 1055-1080.

KNAPP, R., MARSHMAN, Z., GILCHRIST, F. & RODD, H. 2021. The impact of dental
caries and its treatment under general anaesthetic on children and their
families. European Archives of Paediatric Dentistry, 22, 567-574.

KNAPP, R., MARSHMAN, Z. & RODD, H. 2017. Treatment of dental caries under
general anaesthetic in children. BDJ Team, 4.

KVALE, S. 1996. InterViews: an introduction to qualitive research interviewing,
Thousand Oaks, California, Sage.

KWAN, B. M., MCGINNES, H. L., ORY, M. G., ESTABROOKS, P. A., WAXMONSKY, J.
A. & GLASGOW, R. E. 2019. RE-AIM in the Real World: Use of the RE-AIM
Framework for Program Planning and Evaluation in Clinical and
Community Settings. Frontiers in Public Health, 7.

LAGERWEIJ, M. D. & VAN LOVEREN, C. 2015. Declining Caries Trends: Are We
Satisfied? Current Oral Health Reports, 2, 212-217.

LAM, H., QUINN, M., CIPRIANO-STEFFENS, T., JAYAPRAKASH, M., KOEBNICK, E.,
RANDAL, F., LIEBOVITZ, D., POLITE, B. & KIM, K. 2021. Identifying
actionable strategies: using Consolidated Framework for Implementation
Research (CFIR)-informed interviews to evaluate the implementation of a
multilevel intervention to improve colorectal cancer screening.
Implementation Science Communications, 2, 57.

LAMORTE, W. W. 2022. Diffusion of Innovation Theory [Online]. Boston
University School of Public Health. Available:
https://sphweb.bumc.bu.edu/otlt/mph-
modules/sb/behavioralchangetheories/behavioralchangetheories4.html
[Accessed 2nd November 2023].

LAVRAKAS, P. 2008. Encyclopedia of Survey Research Methods. Thousand Oaks,
California.

LEE, J. Y. & DIVARIS, K. 2014. The Ethical Imperative of Addressing Oral Health
Disparities A Unifying Framework. Journal of Dental Research, 93, 224-
230.

LIEVESLEY, M., POWELL, R., CAREY, D., HULME, S., O'MALLEY, L., WESTOBY, W.,
ZADIK, J., BOWEN, A., BROCKLEHURST, P. & SMITH, C. J. 2022. Co-
designing for behaviour change: The development of a theory-informed
oral-care intervention for stroke survivors. Design Health (Abingdon), 6,
221-243.

LIKERT, R. 1932. A technique for the measurement of attitudes. Archives of
Psychology, 22, 55.

LINSTONE, H. A. & TUROFF, M. 1975. The Delphi Method: Techniques and
Applications, Reading, Massachusetts, Addison-Wesley.

LOBCZOWSKA, K., BANIK, A., BRUKALO, K., FORBERGER, S., KUBIAK, T.,
ROMANIUK, P., SCHEIDMEIR, M., SCHELLER, D. A., STEINACKER, J. M.,



https://sphweb.bumc.bu.edu/otlt/mph-modules/sb/behavioralchangetheories/behavioralchangetheories4.html
https://sphweb.bumc.bu.edu/otlt/mph-modules/sb/behavioralchangetheories/behavioralchangetheories4.html

227

WENDT, J., WIECZOROWSKA-TOBIS, K., BEKKER, M. P. M., ZEEB, H. &
LUSZCZYNSKA, A. 2022. Meta-review of implementation determinants for
policies promoting healthy diet and physically active lifestyle: application
of the Consolidated Framework for Implementation Research.
Implementation Science, 17, 2.

LOGAN, J. & GRAHAM, I. D. 1998. Toward a comprehensive interdisciplinary
model of health care research use. Science Communication, 20, 227-246.

LOTTO, M., STRIEDER, A. P., AYALA AGUIRRE, P. E., ANDRADE MOREIRA
MACHADO, M. A., RIOS, D., CRUVINEL, A. & CRUVINEL, T. 2020. Parental
perspectives on early childhood caries: A qualitative study. International
Journal of Paediatric Dentistry.

LOW, W., TAN, S. & SCHWARTZ, S. 1999. The effect of severe caries on the
quality of life in young children. Pediatric Dentistry, 21, 325-326.

LYNCH, E. A., LUKER, J. A., CADILHAC, D. A., FRYER, C. E. & HILLIER, S. L. 2017.
A qualitative study using the Theoretical Domains Framework to
investigate why patients were or were not assessed for rehabilitation
after stroke. Clinical Rehabilitation, 31, 966-977.

LYNN, M. R. 1986. DETERMINATION AND QUANTIFICATION OF CONTENT VALIDITY.
Nursing Research, 35, 382-385.

MACINTYRE, S. 2007. Inequalities in health in Scotland: what are they and what
can we do about them [Online]. MRC Social and Public Health Sciences
Unit. Available: https://eprints.gla.ac.uk/81903/ [Accessed].

MACKENZIE, M., SHUTE, J., BERZINS, K. & JUDGE, K. 2004. The Independent
Evaluation of 'Starting Well’ Final Report [Online]. Available:
https://www.webarchive.org.uk/wayback/archive/20150219195039/http:
//www.gov.scot/Publications/2005/04/20890/55054 [Accessed 4th April
2022].

MACPHERSON, L., RODGERS, J. & CONWAY, D. 2019a. Childsmile after 10 years
part 1: background, theory and principles. Dental Update, 46, 113-116.

MACPHERSON, L., RODGERS, J. & CONWAY, D. 2019b. Childsmile after 10 years
part 2: programme development, implementation and evaluation. Dental
Update, 46, 238-246.

MACPHERSON, L., RODGERS, J. & CONWAY, D. 2019c. Childsmile after 10 years
part 2: programme development, implementation and evaluation. Dental
Update, 46.

MACPHERSON, L. M. D., BALL, G. E., BREWSTER, L., DUANE, B., HODGES, C. L.,
WRIGHT, W., GNICH, W., RODGERS, J., MCCALL, D. R., TURNER, S. &
CONWAY, D. I. 2010. Childsmile: the national child oral health
improvement programme in Scotland. Part 1: establishment and
development. British Dental Journal, 209, 73-78.

MACPHERSON, L. M. D., BALL, G. E., KING, P., CHALMERS, K. & GNICH, W. 2015.
CHILDSMILE: THE CHLLD ORAL HEALTH IMPROVEMENT PROGRAMME IN
SCOTLAND. Primary Dental Journal, 4, 33-7.

MAKVANDI, Z., KARIMI-SHAHANJARINI, A., FARADMAL, J. & BASHIRIAN, S. 2015.
Evaluation of an Oral Health Intervention among Mothers of Young
Children: A Clustered Randomized Trial. Journal of Research in Health
Sciences, 15, 88-93.

MARINHO, V. C., HIGGINS, J. P., SHEIHAM, A. & LOGAN, S. 2003. Fluoride
toothpastes for preventing dental caries in children and adolescents. The
Cochrane database of systematic reviews, CD002278-CD002278.

MARMOT, M. 2004. Status Syndrome, London, Bloomsbury.



https://eprints.gla.ac.uk/81903/
https://www.webarchive.org.uk/wayback/archive/20150219195039/http:/www.gov.scot/Publications/2005/04/20890/55054
https://www.webarchive.org.uk/wayback/archive/20150219195039/http:/www.gov.scot/Publications/2005/04/20890/55054

228

MARMOT, M. 2020. Health equity in England: the Marmot review 10 years on.
British Medical Journal, 368.

MARMOT, M., GOLDBLATT, P. & ALLEN, J. 2010. Fairer Society, Healthy Lives:
The Marmot Review. Strategic Review of Health Inequalities in England
post-2010.

MARSHMAN, Z., AHERN, S. M., MCEACHAN, R. R. C., ROGERS, H. J., GRAY-
BURROWS, K. A. & DAY, P. F. 2016. Parents’ Experiences of Toothbrushing
with Children: A Qualitative Study. JDR Clinical and Translational
Research, 1, 122-130.

MASOOD, M., MNATZAGANIAN, G. & BAKER, S. R. 2019. Inequalities in dental
caries in children within the UK: Have there been changes over time?
Community Dentistry and Oral Epidemiology, 47, 71-77.

MATTILA, M. L., PAUNIO, P., RAUTAVA, P., OJANLATVA, A. & SILLANPAA, M.
1998. Changes in dental health and dental health habits from 3 to 5 years
of age. Journal of Public Health Dentistry, 58, 270-274.

MATZA, L. S., STEWART, K. D., LANDO, L. F., PATEL, H. & BOYE, K. S. 2022. Exit
Interviews Examining the Patient Experience in Clinical Trials of
Tirzepatide for Treatment of Type 2 Diabetes. Patient-Patient Centered
Outcomes Research, 15, 367-377.

MAY, C. & FINCH, T. 2009. Implementing, Embedding, and Integrating Practices:
An Outline of Normalization Process Theory. Sociology-the Journal of the
British Sociological Association, 43, 535-554.

MCCARRICK, J., DAVIS-MCCABE, C. & HIRST-WINTHROP, S. 2016. Men's
Experiences of the Criminal Justice System Following Female Perpetrated
Intimate Partner Violence. Journal of Family Violence, 31, 203-213.

MCGILL, A., SMITH, D., MCCLOSKEY, R., MORRIS, P., GOUDREAU, A. & VEITCH, B.
2021. The functional resonance analysis method as a health care research
methodology: a scoping review protocol. JBI Evidence Synthesis, 19, 734-
740.

MCGILL, A., SMITH, D., MCCLOSKEY, R., MORRIS, P., GOUDREAU, A. & VEITCH, B.
2022. The Functional Resonance Analysis Method as a health care research
methodology: a scoping review. JBI Evidence Synthesis, 20, 1074-1097.

MCGOWAN, L. J., POWELL, R. & FRENCH, D. P. 2020. How can use of the
Theoretical Domains Framework be optimized in qualitative research? A
rapid systematic review. British Journal of Health Psychology, 25, 677-
694.

MCGRATH, C., PALMGREN, P. J. & LILJEDAHL, M. 2019. Twelve tips for
conducting qualitative research interviews. Medical Teacher, 41, 1002-
1006.

MCKENNA, H. P. 1994. THE DELPHI TECHNIQUE - A WORTHWHILE RESEARCH
APPROACH FOR NURSING. Journal of Advanced Nursing, 19, 1221-1225.

MCMAHON, A. D., BLAIR, Y., MCCALL, D. R. & MACPHERSON, L. M. D. 2011.
Reductions in dental decay in 3-year old children in Greater Glasgow and
Clyde: repeated population inspection studies over four years. BMC Oral
Health, 11.

MCMAHON, A. D., WRIGHT, W., ANOPA, Y., MCINTOSH, E., TURNER, S., CONWAY,
D. I. & MACPHERSON, L. M. D. 2020. Fluoride Varnish in Nursery Schools: A
Randomised Controlled Trial - Protecting Teeth @3. Caries Research, 54,
274-282.

MEYERS, D. C., DURLAK, J. A. & WANDERSMAN, A. 2012. The quality
implementation framework: a synthesis of critical steps in the



229

implementation process. American Journal of Community Psychology, 50,
462-80.

MICHIE, S., JOHNSTON, M., ABRAHAM, C., LAWTON, R., PARKER, D., WALKER, A.
& PSYCHOLOGICAL THEORY, G. 2005. Making psychological theory useful
for implementing evidence based practice: a consensus approach. Quality
& Safety in Health Care, 14, 26-33.

MICHIE, S., JOHNSTON, M., FRANCIS, J., HARDEMAN, W. & ECCLES, M. 2008.
From theory to intervention: Mapping theoretically derived behavioural
determinants to behaviour change techniques. Applied Psychology-an
International Review-Psychologie Appliquee-Revue Internationale, 57,
660-680.

MICHIE, S. & PRESTWICH, A. 2010. Are interventions theory-based? Development
of a theory coding scheme. Health Psychology, 29, 1-8.

MICHIE, S., RICHARDSON, M., JOHNSTON, M., ABRAHAM, C., FRANCIS, J.,
HARDEMAN, W., ECCLES, M. P., CANE, J. & WOOD, C. E. 2013. The
Behavior Change Technique Taxonomy (v1) of 93 Hierarchically Clustered
Techniques: Building an International Consensus for the Reporting of
Behavior Change Interventions. Annals of Behavioral Medicine, 46, 81-95.

MICHIE, S., VAN STRALEN, M. M. & WEST, R. 2011. The behaviour change wheel:
A new method for characterising and designing behaviour change
interventions. Implementation Science, 6.

MICROSOFT. 2024. Microsoft Forms service description [Online]. Available:
https://learn.microsoft.com/en-
us/office365/servicedescriptions/microsoft-forms-service-description
[Accessed 6th February 2024].

MOFIDI, M., ZELDIN, L. P. & ROZIER, R. G. 2009. Oral Health of Early Head Start
Children: A Qualitative Study of Staff, Parents, and Pregnant Women.
American Journal of Public Health, 99, 245-251.

MOORES, C. J., KELLY, S. A. M. & MOYNIHAN, P. J. 2022. Systematic Review of
the Effect on Caries of Sugars Intake: Ten-Year Update. Journal of Dental
Research, 101, 1034-1045.

MOULLIN, J. C., DICKSON, K. S., STADNICK, N. A., ALBERS, B., NILSEN, P.,
BRODER-FINGERT, S., MUKASA, B. & AARONS, G. A. 2020. Ten
recommendations for using implementation frameworks in research and
practice. Implementation Science Communications, 1, 42.

MURPHY, M. K., BLACK, N. A., LAMPING, D. L., MCKEE, C. M., SANDERSON, C. F.,
ASKHAM, J. & MARTEAU, T. 1998. Consensus development methods, and
their use in clinical guideline development. Health Technology
Assessment (Winchester, England), 2, i-iv, 1-88.

NAIDU, R., NUNN, J. & FORDE, M. 2012. Oral healthcare of preschool children in
Trinidad: a qualitative study of parents and caregivers. BMC Oral Health,
12.

NANJAPPA, S. & FREEMAN, R. 2013. CHATTERBOX: Developing and Piloting an
Interactive Communication Tool kit for Engaging Families with Dental
Services. The Journal of Nursing Care, 3, 1-7.

NASA, P., JAIN, R. & JUNEJA, D. 2021. Delphi methodology in healthcare
research: How to decide its appropriateness. World Journal of
Methodology, 11, 116-129.

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE. 2014a. Behaviour
change: individual approaches [Online]. Available:
https://www.nice.org.uk/guidance/ph49 [Accessed 8th December 2023].



https://learn.microsoft.com/en-us/office365/servicedescriptions/microsoft-forms-service-description
https://learn.microsoft.com/en-us/office365/servicedescriptions/microsoft-forms-service-description
https://www.nice.org.uk/guidance/ph49

230

NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE. 2014b. Glossary
[Online]. Available: https://www.nice.org.uk/glossary?letter=n [Accessed
4th August 2023].

NEEDLEMAN, H. L., HARPAVAT, S., WU, S., ALLRED, E. N. & BERDE, C. 2008.
Postoperative pain and other sequelae of dental rehabilitations performed
on children under general anesthesia. Pediatric Dentistry, 30, 111-121.

NHS. 2022a. Baby teething symptoms [Online]. Available:
https://www.nhs.uk/conditions/baby/babys-development/teething/baby-
teething-
symptoms/#:~:text=top%20incisors%20(top%20front%20teeth,around%2010
%20t0%2012%20months [Accessed 19th June 2023].

NHS. 2022b. Looking after your baby's teeth [Online]. Available:
https://www.nhs.uk/conditions/baby/babys-
development/teething/looking-after-your-babys-
teeth/#:~:text=You%20can%20start%20brushing%20your, part%200f%20their
%20daily%20routine. [Accessed 19th June 2023].

NHS EDUCATION FOR SCOTLAND. 2023. Childsmile 6 module course SCQF level
7/8 [Online]. Available: https://learn.nes.nhs.scot/60026/reducing-
inequalities/childsmile/childsmile-6-module-course-scqf-level-7-8
[Accessed 15th December 2023].

NICKSON, C. P., PETROSONIAK, A., BARWICK, S. & BRAZIL, V. 2021. Translational
simulation: from description to action. Advances in Simulation, 6, 6.
NIEDERBERGER, M. & SPRANGER, J. 2020. Delphi Technique in Health Sciences: A

Map. Frontiers in Public Health, 8.

NILSEN, P. 2020. Overview of theories, models and frameworks in
implementation science. Handbook on Implementation Science. Elgar
Online.

NORTH, S., DAVIDSON, L. E., BLINKHORN, A. S. & MACKIE, I. C. 2007. The effects
of a long wait for children’s dental general anaesthesia. International
Journal of Paediatric Dentistry, 17, 105-109.

OBRIEN, N., HEAVEN, B., TEAL, G., EVANS, E. H., CLELAND, C., MOFFATT, S.,
SNIEHOTTA, F. F., WHITE, M., MATHERS, J. C. & MOYNIHAN, P. 2016.
Integrating Evidence From Systematic Reviews, Qualitative Research, and
Expert Knowledge Using Co-Design Techniques to Develop a Web-Based
Intervention for People in the Retirement Transition. Journal of Medical
Internet Research, 18, e210.

O'KANE, C., IRWIN, J. D., MORROW, D., TANG, L., WONG, S., BUCHHOLZ, A. C.,
MA, D. W. L., HAINES, J. & GUELPH FAMILY HLTH, S. 2019. Motivational
interviewing with families in the home environment. Patient Education
and Counseling, 102, 2073-2080.

O'MALLEY, L., POWELL, R., HULME, S., LIEVESLEY, M., WESTOBY, W., ZADIK, J.,
BOWEN, A., BROCKLEHURST, P. & SMITH, C. J. 2020. A qualitative
exploration of oral health care among stroke survivors living in the
community. Health Expectations, 23, 1086-1095.

O'REILLY, M. & PARKER, N. 2013. 'Unsatisfactory Saturation’: a critical
exploration of the notion of saturated sample sizes in qualitative
research. Qualitative Research, 13, 190-197.

OFFICE FOR HEALTH IMPROVEMENT & DISPARITIES. 2023. Hospital tooth
extractions in 0 to 19 year olds 2022 [Online]. Available:
https://www.gov.uk/government/statistics/hospital-tooth-extractions-in-
0-to-19-year-olds-2022/hospital-tooth-extractions-in-0-to-19-year-olds-
2022 [Accessed 12th August 2023].



https://www.nice.org.uk/glossary?letter=n
https://www.nhs.uk/conditions/baby/babys-development/teething/baby-teething-symptoms/#:~:text=top%20incisors%20(top%20front%20teeth,around%2010%20to%2012%20months
https://www.nhs.uk/conditions/baby/babys-development/teething/baby-teething-symptoms/#:~:text=top%20incisors%20(top%20front%20teeth,around%2010%20to%2012%20months
https://www.nhs.uk/conditions/baby/babys-development/teething/baby-teething-symptoms/#:~:text=top%20incisors%20(top%20front%20teeth,around%2010%20to%2012%20months
https://www.nhs.uk/conditions/baby/babys-development/teething/baby-teething-symptoms/#:~:text=top%20incisors%20(top%20front%20teeth,around%2010%20to%2012%20months
https://www.nhs.uk/conditions/baby/babys-development/teething/looking-after-your-babys-teeth/#:~:text=You%20can%20start%20brushing%20your,part%20of%20their%20daily%20routine
https://www.nhs.uk/conditions/baby/babys-development/teething/looking-after-your-babys-teeth/#:~:text=You%20can%20start%20brushing%20your,part%20of%20their%20daily%20routine
https://www.nhs.uk/conditions/baby/babys-development/teething/looking-after-your-babys-teeth/#:~:text=You%20can%20start%20brushing%20your,part%20of%20their%20daily%20routine
https://www.nhs.uk/conditions/baby/babys-development/teething/looking-after-your-babys-teeth/#:~:text=You%20can%20start%20brushing%20your,part%20of%20their%20daily%20routine
https://learn.nes.nhs.scot/60026/reducing-inequalities/childsmile/childsmile-6-module-course-scqf-level-7-8
https://learn.nes.nhs.scot/60026/reducing-inequalities/childsmile/childsmile-6-module-course-scqf-level-7-8
https://www.gov.uk/government/statistics/hospital-tooth-extractions-in-0-to-19-year-olds-2022/hospital-tooth-extractions-in-0-to-19-year-olds-2022
https://www.gov.uk/government/statistics/hospital-tooth-extractions-in-0-to-19-year-olds-2022/hospital-tooth-extractions-in-0-to-19-year-olds-2022
https://www.gov.uk/government/statistics/hospital-tooth-extractions-in-0-to-19-year-olds-2022/hospital-tooth-extractions-in-0-to-19-year-olds-2022

231

ONWUEGBULZIE, A. J. & LEECH, N. L. 2005. On Becoming a Pragmatic Researcher:
The Importance of Combining Quantitative and Qualitative Research
Methodologies. International Journal of Social Research Methodology, 8,
375-387.

ORLIKOWSKI, W. J. 1996. Improvising Organizational Transformation Over Time:
A Situated Change Perspective. Information Systems Research, 7, 63-92.

PAHEL, B. T., ROZIER, R. G. & SLADE, G. D. 2007. Parental perceptions of
children’s oral health: The Early Childhood Oral Health Impact Scale
(ECOHIS). Health and Quality of Life Outcomes, 5.

PALYS, T. 2008. Purposive sampling. In: GIVEN, L. (ed.) The Sage Encyclopedia of
Qualitative Research Methods. Los Angeles: Sage.

PARKER, C., SCOTT, S. & GEDDES, A. 2019. Snowball Sampling. London.

PATRIARCA, R., DI GRAVIO, G., WOLTJER, R., COSTANTINO, F., PRAETORIUS, G.,
FERREIRA, P. & HOLLNAGEL, E. 2020. Framing the FRAM: A literature
review on the functional resonance analysis method. Safety Science, 129.

PATTON, M. Q. 2014. Qualitative research and evaluation methods, Thousand
Oaks, California, Sage Publications.

PAULUS, J. K., DAHABREH, I. J., BALK, E. M., AVENDANO, E. E., LAU, J. & IP, S.
2014. Opportunities and challenges in using studies without a control
group in comparative effectiveness reviews. Research Synthesis Methods,
5, 152-161.

PEDERSEN, A. M. L. & BELSTROM, D. 2019. The role of natural salivary defences
in maintaining a healthy oral microbiota. Journal of Dentistry, 80, $3-512.

PERES, M. A., BARROS, A. J., PERES, K. G., ARAUJO, C. L. P. & MENEZES, A. M.
B. 2009. Life course dental caries determinants and predictors in children
aged 12 years: a population-based birth cohort. Community Dentistry and
Oral Epidemiology, 37, 123-133.

PERES, M. A., MACPHERSON, L. M. D. & WEYANT, R. J. 2019. Oral diseases: a
global public health challenge (vol 394, pg 249, 2019). Lancet, 394, 1010-
1010.

PERRY, R. C., FORD, T. J., O’MAHEN, H. & RUSSELL, A. E. 2021. Prioritising
Targets for School-Based ADHD Interventions: A Delphi Survey. School
Mental Health, 13, 235-249.

PETERS, D. H., ADAM, T., ALONGE, O., AGYEPONG, I. A. & NHAN, T. 2014.
Republished research: Implementation research: what it is and how to do
it. British Journal of Sports Medicine, 48, 731-+.

PETERSEN, P. E. 2003. The World Oral Health Report 2003: continuous
improvement of oral health in the 21st century - the approach of the WHO
Global Oral Health Programme. Community Dentistry and Oral
Epidemiology, 31, 3-23.

PETERSEN, P. E. & KWAN, S. 2011. Equity, social determinants and public health
programmes - the case of oral health. Community Dentistry and Oral
Epidemiology, 39, 481-487.

PHELAN, J. C., LINK, B. G. & TEHRANIFAR, P. 2010. Social Conditions as
Fundamental Causes of Health Inequalities: Theory, Evidence, and Policy
Implications. Journal of Health and Social Behavior, 51, S28-540.

PILLAS, D., MARMOT, M., NAICKER, K., GOLDBLATT, P., MORRISON, J. &
PIKHART, H. 2014. Social inequalities in early childhood health and
development: a European-wide systematic review. Pediatric Research, 76,
418-424.

PINE, C. M., ADAIR, P. M., NICOLL, A. D., BURNSIDE, G., PETERSEN, P. E.,
BEIGHTON, D., GILLETT, A., ANDERSON, R., ANWAR, S., BRAILSFORD, S.,



232

BROUKAL, Z., CHESTNUTT, I. G., DECLERCK, D., PING, F. X., FERRO, R.,
FREEMAN, R., GUGUSHE, T., HARRIS, R., LIN, B., LO, E. C. M., MAUPOME,
G., MOOLA, M. H., NAIDOO, S., RAMOS-GOMEZ, F., SAMARANAYAKE, L. P.,
SHAHID, S., SKEIE, M. S., SPLIETH, C., SUTTON, B. K., SOO, T. C. &
WHELTON, H. 2004. International comparisons of health inequalities in
childhood dental caries. Community Dental Health, 21, 121-30.

PINE, C. M., HARRIS, R. V., BURNSIDE, G. & MERRETT, M. C. W. 2006. An
investigation of the relationship between untreated decayed teeth and
dental sepsis in 5-year-old children. British Dental Journal, 200, 45-47.

POPE, C., VAN ROYEN, P. & BAKER, R. 2002. Qualitative methods in research on
healthcare quality. Quality & Safety in Health Care, 11, 148-152.

POWELL, C. 2003. The Delphi technique: myths and realities. Journal of
Advanced Nursing, 41, 376-382.

PROCTOR, E., SILMERE, H., RAGHAVAN, R., HOVMAND, P., AARONS, G., BUNGER,
A., GRIFFEY, R. & HENSLEY, M. 2011. Outcomes for implementation
research: conceptual distinctions, measurement challenges, and research
agenda. Administration and Policy in Mental Health and Mental Health
Services Research, 38, 65-76.

PROWSE, S., SCHROTH, R. J., WILSON, A., EDWARDS, J. M., SARSON, J., LEVI, J.
A. & MOFFATT, M. E. 2014. Diversity considerations for promoting early
childhood oral health: a pilot study. International Journal of Dentistry,
2014, 175084-175084.

PUBLIC HEALTH SCOTLAND. 2019. What are health inequalities? [Online].
Available: http://www.healthscotland.scot/health-inequalities/what-are-
health-
inequalities#: ~:text=Health%20inequalities%20are%20the%20unjust,denote
%20unjust%20differences%20between%20groups. [Accessed 6th June
2020].

PUBLIC HEALTH SCOTLAND. 2020. National Dental Inspection Programme (NDIP)
2020 [Online]. Available: https://www.scottishdental.org/wp-
content/uploads/2020/10/2020-10-20-ndip-report.pdf [Accessed 20th
April 2022].

PUBLIC HEALTH SCOTLAND. 2022. Dental statistics - registration and
participation [Online]. Available:
https://publichealthscotland.scot/publications/dental-statistics-
registration-and-participation/dental-statistics-nhs-registration-and-
participation-25-january-

2022 /#:~:text=95.5%25%200f%20the%20Scottish%20population,down%20fro
m%2091.4%25%20in%202020. [Accessed 10th June 2023].

PUBLIC HEALTH SCOTLAND. 2023. Dental statistics - registration and
participation [Online]. Available:
https://publichealthscotland.scot/publications/dental-statistics-
registration-and-participation/dental-statistics-nhs-registration-and-
participation-24-january-2023/ [Accessed 9th November 2023].

QADRI, G., ALKILZY, M., FRANZE, M., HOFFMANN, W. & SPLIETH, C. 2018.
School-based oral health education increases caries inequalities.
Community Dental Health, 35, 153-159.

QIN, X., ZI, H. & ZENG, X. 2022. Changes in the global burden of untreated
dental caries from 1990 to 2019: A systematic analysis for the Global
Burden of Disease study. Heliyon, 8.

QUAIL, M., BRUNDAGE, S. B., SPITALNICK, J., ALLEN, P. J. & BEILBY, J. 2016.
Student self-reported communication skills, knowledge and confidence



http://www.healthscotland.scot/health-inequalities/what-are-health-inequalities#:~:text=Health%20inequalities%20are%20the%20unjust,denote%20unjust%20differences%20between%20groups
http://www.healthscotland.scot/health-inequalities/what-are-health-inequalities#:~:text=Health%20inequalities%20are%20the%20unjust,denote%20unjust%20differences%20between%20groups
http://www.healthscotland.scot/health-inequalities/what-are-health-inequalities#:~:text=Health%20inequalities%20are%20the%20unjust,denote%20unjust%20differences%20between%20groups
http://www.healthscotland.scot/health-inequalities/what-are-health-inequalities#:~:text=Health%20inequalities%20are%20the%20unjust,denote%20unjust%20differences%20between%20groups
https://www.scottishdental.org/wp-content/uploads/2020/10/2020-10-20-ndip-report.pdf
https://www.scottishdental.org/wp-content/uploads/2020/10/2020-10-20-ndip-report.pdf
https://publichealthscotland.scot/publications/dental-statistics-registration-and-participation/dental-statistics-nhs-registration-and-participation-25-january-2022/#:~:text=95.5%25%20of%20the%20Scottish%20population,down%20from%2091.4%25%20in%202020
https://publichealthscotland.scot/publications/dental-statistics-registration-and-participation/dental-statistics-nhs-registration-and-participation-25-january-2022/#:~:text=95.5%25%20of%20the%20Scottish%20population,down%20from%2091.4%25%20in%202020
https://publichealthscotland.scot/publications/dental-statistics-registration-and-participation/dental-statistics-nhs-registration-and-participation-25-january-2022/#:~:text=95.5%25%20of%20the%20Scottish%20population,down%20from%2091.4%25%20in%202020
https://publichealthscotland.scot/publications/dental-statistics-registration-and-participation/dental-statistics-nhs-registration-and-participation-25-january-2022/#:~:text=95.5%25%20of%20the%20Scottish%20population,down%20from%2091.4%25%20in%202020
https://publichealthscotland.scot/publications/dental-statistics-registration-and-participation/dental-statistics-nhs-registration-and-participation-25-january-2022/#:~:text=95.5%25%20of%20the%20Scottish%20population,down%20from%2091.4%25%20in%202020
https://publichealthscotland.scot/publications/dental-statistics-registration-and-participation/dental-statistics-nhs-registration-and-participation-24-january-2023/
https://publichealthscotland.scot/publications/dental-statistics-registration-and-participation/dental-statistics-nhs-registration-and-participation-24-january-2023/
https://publichealthscotland.scot/publications/dental-statistics-registration-and-participation/dental-statistics-nhs-registration-and-participation-24-january-2023/

233

across standardised patient, virtual and traditional clinical learning
environments. BMC Medical Education, 16, 73.

RAAT, H., STRUIJK, M. K., REMMERS, T., VLASBLOM, E., GRIEKEN, A. V.,
BROEREN, S. M., TE VELDE, S. J., BELTMAN, M., BOERE-BOONEKAMP, M.
M. & L'HOIR, M. P. 2013. Primary prevention of overweight in preschool
children, the BeeBOFT study (breastfeeding, breakfast daily, outside
playing, few sweet drinks, less TV viewing): design of a cluster
randomized controlled trial. BMC Public Health, 13, (19 October 2013)-(19
October 2013).

REICH, E., LUSSI, A. & NEWBRUN, E. 1999. Caries-risk assessment. International
Dental Journal, 49, 15-26.

RENJITH, V., YESODHARAN, R., NORONHA, J. A., LADD, E. & GEORGE, A. 2021.
Qualitative Methods in Health Care Research. International Journal of
Preventive Medicine, 12, 20.

RIEDY, C. A., WEINSTEIN, P., MILGROM, P. & BRUSS, M. 2001. An ethnographic
study for understanding children's oral health in a multicultural
community. International Dental Journal, 51, 305-312.

RITCHIE, J., LEWIS, J., LEWIS, P. S. P. J., NICHOLLS, C. M. N. & ORMSTON, R.
2013. Qualitative Research Practice: A Guide for Social Science Students
and Researchers, SAGE Publications.

RITCHIE, J. & SPENCER, L. 1994. Qualitative Data Analysis for Applied Policy
Research., London, Routledge.

ROGERS, E. M., SINGHAL, A. & QUINLAN, M. M. 2008. Diffusion of Innovations. An
Integrated Approach to Communication Theory and Research.
Oxfordshire: Routledge.

ROSS, A., SHERRIFF, A., KIDD, J., GNICH, W., ANDERSON, J., DEAS, L. &
MACPHERSON, L. 2018. A systems approach using the functional resonance
analysis method to support fluoride varnish application for children
attending general dental practice. Applied Ergonomics, 68, 294-303.

ROSS, A. J., SHERRIFF, A., KIDD, J., DEAS, L., EAVES, J., BLOKLAND, A.,
WRIGHT, B., KING, P., MCMAHON, A. D., CONWAY, D. I. & MACPHERSON,
L. M. D. 2023. Evaluating childsmile, Scotland's National Oral Health
Improvement Programme for children. Community Dentistry and Oral
Epidemiology, 51, 133-138.

RUFF, R. R., SENTHI, S., SUSSER, S. R. & TSUTSUI, A. 2019. Oral health,
academic performance, and school absenteeism in children and
adolescents A systematic review and meta-analysis. Journal of the
American Dental Association, 150, 111-+.

RUSSELL, J., FUDGE, N. & GREENHALGH, T. 2020. The impact of public
involvement in health research: what are we measuring? Why are we
measuring it? Should we stop measuring it? Research Involvement and
Engagement, 6, 63-63.

RYAN, R. M. & DECI, E. L. 2002. Overview of self-determination theory: An
organismic-dialectical perspective. Handbook of self-determination
research. Rochester, NY, US: University of Rochester Press.

RYCROFT-MALONE, J. 2010. Promoting Action on Research Implementation in
Health Services (PARIHS). In: RYCROFT-MALONE J, B. T. (ed.) Models and
Frameworks for Implementing Evidence-Based Practice: Linking Evidence
to Action. Oxford: Wiley-Blackwell.

RYCROFT-MALONE, J. & BUCKNALL, T. 2010. Using Theory and Frameworks to
Facilitate the Implementation of Evidence into Practice. Worldviews on
Evidence-Based Nursing, 7, 57-58.



234

SABBAH, W., TSAKOS, G., CHANDOLA, T., SHEIHAM, A. & WATT, R. G. 2007.
Social gradients in oral and general health. Journal of Dental Research,
86, 992-996.

SABBAH, W., TSAKOS, G., SHEIHAM, A. & WATT, R. G. 2009. The role of health-
related behaviors in the socioeconomic disparities in oral health. Social
Science & Medicine, 68, 298-303.

SAFAEINILI, N., BROWN-JOHNSON, C., SHAW, J. G., MAHONEY, M. & WINGET, M.
2020. CFIR simplified: Pragmatic application of and adaptations to the
Consolidated Framework for Implementation Research (CFIR) for
evaluation of a patient-centered care transformation within a learning
health system. Learn Health Syst, 4, e10201.

SANDERS, A. E., SPENCER, A. J. & SLADE, G. D. 2006. Evaluating the role of
dental behaviour in oral health inequalities. Community Dentistry and
Oral Epidemiology, 34, 71-79.

SANDY, L. P. A., HELMYATI, S. & AMALIA, R. 2023. Nutritional factors associated
with early childhood caries: A systematic review and meta -analysis. The
Saudi Dental Journal.

SANTAGUIDA, P., DOLOVICH, L., OLIVER, D., LAMARCHE, L., GILSING, A.,
GRIFFITH, L. E., RICHARDSON, J., MANGIN, D., KASTNER, M. & RAINA, P.
2018. Protocol for a Delphi consensus exercise to identify a core set of
criteria for selecting health related outcome measures (HROM) to be used
in primary health care. BMC Family Practice, 19.

SCHOU, L. & WIGHT, C. 1994. Does dental health education affect inequalities in
dental health? Community dental health, 11, 97-100.

SCHWENDICKE, F., DOERFER, C. E., SCHLATTMANN, P., PAGE, L. F., THOMSON,
W. M. & PARIS, S. 2015. Socioeconomic Inequality and Caries: A
Systematic Review and Meta-Analysis. Journal of Dental Research, 94, 10-
18.

SCIENTIFIC ADVISORY COMMITTEE ON NUTRITION. 2015. Carbohydrates and
Health [Online]. Available:
https://assets.publishing.service.gov.uk/government/uploads/system/upl
oads/attachment_data/file/445503/SACN_Carbohydrates_and_Health.pdf
[Accessed 10th June 2020].

SCOTTISH DENTAL. 2023a. COVID-19 [Online]. Available:
https://www.scottishdental.org/category/covid-19/ [Accessed].

SCOTTISH DENTAL. 2023b. National Dental Inspection Programme [Online].
Available: https://ndip.scottishdental.org/ [Accessed 20 August 2020].

SCOTTISH DENTAL. 2023c. Statement of Dental Remuneration [Online].
Available: https://www.scottishdental.nhs.scot/dental-team/statement-
of-dental-remuneration/ [Accessed 14th January 2024].

SCOTTISH DENTAL EPIDEMIOLOGICAL CO-ORDINATING COMMITTEE. 2003.
Scotland's National Dental Inspection Programme 2003 [Online]. University
of Dundee: Dental Health Services Research Unit. Available:
https://ndip.scottishdental.org/wp-
content/uploads/2014/07/ndip_scotland2003-P1.pdf [Accessed].

SCOTTISH GOVERNMENT. 2008. Healthy Eating in Schools [Online]. Edinburgh.
Available:
https://webarchive.nrscotland.gov.uk/3000/https://www.gov.scot/resou
rce/doc/238187/0065394.pdf [Accessed].

SCOTTISH GOVERNMENT. 2011. Incorporation of Childsmile Practice into the
Statement of Dental Remuneration [Online]. Available:
https://www.scottishdental.org/library/incorporation-of-childsmile-



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/445503/SACN_Carbohydrates_and_Health.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/445503/SACN_Carbohydrates_and_Health.pdf
https://www.scottishdental.org/category/covid-19/
https://ndip.scottishdental.org/
https://www.scottishdental.nhs.scot/dental-team/statement-of-dental-remuneration/
https://www.scottishdental.nhs.scot/dental-team/statement-of-dental-remuneration/
https://ndip.scottishdental.org/wp-content/uploads/2014/07/ndip_scotland2003-P1.pdf
https://ndip.scottishdental.org/wp-content/uploads/2014/07/ndip_scotland2003-P1.pdf
https://webarchive.nrscotland.gov.uk/3000/https:/www.gov.scot/resource/doc/238187/0065394.pdf
https://webarchive.nrscotland.gov.uk/3000/https:/www.gov.scot/resource/doc/238187/0065394.pdf
https://www.scottishdental.org/library/incorporation-of-childsmile-practice-into-the-statement-of-dental-remuneration/

235

practice-into-the-statement-of-dental-remuneration/ [Accessed 8th
September 2023].

SCOTTISH GOVERNMENT. 2015. Universal Health Visiting Pathway in Scotland -
Pre-birth to Pre-school [Online]. Edinburgh. Available:
http://www.gov.scot/Publications/2015/10/9697/0 [Accessed].

SCOTTISH GOVERNMENT. 2017. A Healthier Future - Action and Ambitions on
Diet, Activity, and Healthy Weight: Consultation [Online]. Edinburgh.
Available: http://www.gov.scot/Publications/2017/10/1050 [Accessed].

SCOTTISH GOVERNMENT. 2023. Pupil census supplementary statistics [Online].
Available: https://www.gov.scot/publications/pupil-census-
supplementary-statistics/ [Accessed 12th December 2023].

SDCEP. 2018. Prevention and Management of Dental Caries in Children [Online].
Dundee: Scottish Dental Clinical Effectiveness Programme. Available:
http://www.sdcep.org.uk/wp-content/uploads/2018/05/SDCEP-
Prevention-and-Management-of-Dental-Caries-in-Children-2nd-Edition.pdf
[Accessed 3rd February 2020].

SEGROTT, J., MURPHY, S., ROTHWELL, H., SCOURFIELD, J., FOXCROFT, D.,
GILLESPIE, D., HOLLIDAY, J., HOOD, K., HURLOW, C., MORGAN-TRIMMER,
S., PHILLIPS, C., REED, H., ROBERTS, Z. & MOORE, L. 2017. An application
of Extended Normalisation Process Theory in a randomised controlled trial
of a complex social intervention: Process evaluation of the Strengthening
Families Programme (10-14) in Wales, UK. SSM-Population Health, 3, 255-
265.

SELWITZ, R. H., ISMAIL, A. I. & PITTS, N. B. 2007. Dental caries. Lancet, 369, 51-
59.

SHAHSAVARI, H., MATOURYPOUR, P., GHIYASVANDIAN, S. & NEJAD, M. R. G.
2020. Medical Research Council framework for development and
evaluation of complex interventions: A comprehensive guidance. Journal
of Education and Health Promotion, 9.

SHAW, D., MACPHERSON, L. & CONWAY, D. 2009. Tackling socially determined
dental inequalities: ethical aspects of Childsmile, the national child oral
health demonstration programme in Scotland. Bioethics, 23, 131-9.

SHEIHAM, A. & WATT, R. G. 2000. The Common Risk Factor Approach: a rational
basis for promoting oral health. Community Dentistry and Oral
Epidemiology, 28, 399-406.

SHUTE, J. L. & JUDGE, K. 2005. Evaluating "Starting Well", the Scottish national
demonstration project for child health: outcomes at six months. The
journal of primary prevention, 26, 221-40.

SIGN138. 2014. Dental interventions to prevent caries in children. A national
clinical guideline [Online]. Edinburgh: Scottish Intercollegiate Guidelines
Network. Available: https://www.sign.ac.uk/assets/sign138.pdf
[Accessed 3rd February 2020].

SIPES, J. B. A., ROBERTS, L. D. & MULLAN, B. 2022. Voice-only Skype for use in
researching sensitive topics: a research note. Qualitative Research in
Psychology, 19, 204-220.

SKINNER, B. 1963. Operant behavior. American Psychologist, 18, 503-515.

SKIVINGTON, K., MATTHEWS, L., SIMPSON, S. A., CRAIG, P., BAIRD, J., BLAZEBY,
J. M., BOYD, K. A., CRAIG, N., FRENCH, D. P., MCINTOSH, E., PETTICREW,
M., RYCROFT-MALONE, J., WHITE, M. & MOORE, L. 2021. A new
framework for developing and evaluating complex interventions: update
of Medical Research Council guidance. British Medical Journal, 374.



https://www.scottishdental.org/library/incorporation-of-childsmile-practice-into-the-statement-of-dental-remuneration/
http://www.gov.scot/Publications/2015/10/9697/0
http://www.gov.scot/Publications/2017/10/1050
https://www.gov.scot/publications/pupil-census-supplementary-statistics/
https://www.gov.scot/publications/pupil-census-supplementary-statistics/
http://www.sdcep.org.uk/wp-content/uploads/2018/05/SDCEP-Prevention-and-Management-of-Dental-Caries-in-Children-2nd-Edition.pdf
http://www.sdcep.org.uk/wp-content/uploads/2018/05/SDCEP-Prevention-and-Management-of-Dental-Caries-in-Children-2nd-Edition.pdf
https://www.sign.ac.uk/assets/sign138.pdf

236

SLATTERY, P., SAERI, A. K. & BRAGGE, P. 2020. Research co-design in health: a
rapid overview of reviews. Health Research Policy and Systems, 18.

SMEDLEY, B. D. & SYME, S. L. 2001. Promoting health: Intervention strategies
from social and behavioral research (Reprinted from Promoting Health:
Intervention Strategies from Social and Behavioral Research, 2000).
American Journal of Health Promotion, 15, 149-+.

SO, H. Y., CHEN, P. P., WONG, G. K. C. & CHAN, T. T. N. 2019. Simulation in
medical education. J R Coll Physicians Edinb, 49, 52-57.

SOLAR, O. & IRWIN, A. 2010. A conceptual framework for action on the social
determinants of health. Social Determinants of Health Discussion

Paper 2 (Policy and Practice). World Health Organisation.

SORENSEN, J. L. & KOSTEN, T. 2011. Developing the tools of implementation
science in substance use disorders treatment: applications of the
consolidated framework for implementation research. Psychology of
Addictive Behaviors, 25, 262-8.

SPRADLEY, J. 1979. The Ethnographic Interview, New York, Holt Rinehart &
Winston.

STETLER, C. 2010. Stetler model. In: RYCROFT-MALONE J, B. T. (ed.) Models and
Frameworks for Implementing Evidence-Based Practice: Linking Evidence
to Action. Oxford: Wiley-Blackwell.

STEVENS, K. R. 2012. Delivering on the promise of EBP. Nursing management,
43, 19-21.

STICKLEY, T., O'CAITHAIN, A. & HOMER, C. 2022. The value of qualitative
methods to public health research, policy and practice. Perspect Public
Health, 142, 237-240.

STOKOE, E. 2013. The (In)Authenticity of Simulated Talk: Comparing Role-Played
and Actual Interaction and the Implications for Communication Training.
Research on Language and Social Interaction, 46, 165-185.

SUJAN, M., PICKUP, L., DE VOS, M. S., PATRIARCA, R., KONWINSKI, L., ROSS, A.
& MCCULLOCH, P. 2023. Operationalising FRAM in Healthcare: A critical
reflection on practice. Safety Science, 158.

SULLIVAN, G. M. & ARTINO, A. R., JR. 2013. Analyzing and interpreting data
from likert-type scales. Journal of Graduate Medical Education, 5, 541-2.

TAVERAS, E. M., MCDONALD, J., O'BRIEN, A., HAINES, J., SHERRY, B., BOTTINO,
C. J., TRONCOSO, K., SCHMIDT, M. E. & KOZIOL, R. 2012. Healthy Habits,
Happy Homes: Methods and baseline data of a randomized controlled trial
to improve household routines for obesity prevention. Preventive
Medicine, 55, 418-426.

TAYLOR, E. 2020. We Agree, Don't We? The Delphi Method for Health
Environments Research. Herd-Health Environments Research & Design
Journal, 13, 11-23.

TEHERANI, A.; MARTIMIANAKIS, T., STENFORS-HAYES, T., WADHWA, A. & VARPIO,
L. 2015. Choosing a Qualitative Research Approach. Journal of Graduate
Medical Education, 7, 669-70.

THE KING'S FUND. 2020. What are health inequalities? [Online]. Available:
https://www.kingsfund.org.uk/publications/what-are-health-inequalities
[Accessed 6th June 2020].

THE MARMOT REVIEW TEAM. 2010. Fairer Society, Healthy Lives (The Marmot
Review) [Online]. Available:
http://www.instituteofhealthequity.org/resources-reports/fair-society-
healthy-lives-the-marmot-review/fair-society-healthy-lives-full-report-
pdf.pdf [Accessed 7th June 2020].



https://www.kingsfund.org.uk/publications/what-are-health-inequalities
http://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-review/fair-society-healthy-lives-full-report-pdf.pdf
http://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-review/fair-society-healthy-lives-full-report-pdf.pdf
http://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-review/fair-society-healthy-lives-full-report-pdf.pdf

237

THE SCOTTISH GOVERNMENT. 2005. An Action Plan for Improving Oral health
and Modernising NHS Dental Services in Scotland [Online]. Available:
http://www.scottishdental.org/library/an-action-plan-for-improving-oral-
health-and-modernising-nhs-dental-services-in-scotland/ [Accessed 7th
September 2020].

THUNBERG, S. & ARNELL, L. 2022. Pioneering the use of technologies in
qualitative research - A research review of the use of digital interviews.
International Journal of Social Research Methodology, 25, 757-768.

TITLER, M. G., KLEIBER, C., STEELMAN, V., GOODE, C., RAKEL, B., BARRY-
WALKER, J., SMALL, S. & BUCKWALTER, K. 1994. Infusing research into
practice to promote quality care. Nursing Research, 43, 307-13.

TITLER, M. G., KLEIBER, C., STEELMAN, V. J., RAKEL, B. A., BUDREAU, G.,
EVERETT, L. Q., BUCKWALTER, K. C., TRIPP-REIMER, T. & GOODE, C. J.
2001. The lowa Model of Evidence-Based Practice to Promote Quality
Care. Critical Care Nursing Clinics of North America, 13, 497-509.

TREVELYAN, E. G. & ROBINSON, P. N. 2015. Delphi methodology in health
research: how to do it? European Journal of Integrative Medicine, 7, 423-
428.

TRUBEY, R. J., MOORE, S. C. & CHESTNUTT, I. G. 2014. Parents' reasons for
brushing or not brushing their child's teeth: a qualitative study.
International Journal of Paediatric Dentistry, 24, 104-112.

TSAKOS, G., BLAIR, Y. I., YUSUF, H., WRIGHT, W., WATT, R. G. & MACPHERSON,
L. M. 2012. Developing a new self-reported scale of oral health outcomes
for 5-year-old children (SOHO-5). Health & Quality of Life Outcomes, 10,
62.

TSAKOS, G., WATT, R. G. & GUARNIZO-HERRENO, C. C. 2023. Reflections on oral
health inequalities: Theories, pathways and next steps for research
priorities. Community Dentistry and Oral Epidemiology, 51, 17-27.

TWETMAN, S., AXELSSON, S., DAHLGREN, H., HOLM, A. K., KALLESTAL, C.,
LAGERLOF, F., LINGSTROM, P., MEJARE, I., NORDENRAM, G., NORLUND,
A., PETERSSON, L. G. & SODER, B. 2003. Caries-preventive effect of
fluoride toothpaste: a systematic review. Acta Odontologica Scandinavica,
61, 347-355.

VAN ANH, T., TARBIT, E., DO, L., HA, D. & TADAKAMADLA, S. K. 2021. The
influence of family socioeconomic status on toothbrushing practices in
Australian children. Journal of Public Health Dentistry, 81, 308-315.

VAN NES, K. A.; VEERKAMP, J. S. J. & REIS, R. 2018. Barriers and opportunities to
oral health in Dutch-Moroccan children in the Netherlands: a narrative
report. European Archives of Paediatric Dentistry, 19, 353-364.

VICHAYANRAT, T., STECKLER, A., TANASUGARN, C. & LEXOMBOON, D. 2012. THE
EVALUATION OF A MULTI-LEVEL ORAL HEALTH INTERVENTION TO IMPROVE
ORAL HEALTH PRACTICES AMONG CAREGIVERS OF PRESCHOOL CHILDREN.
Southeast Asian Journal of Tropical Medicine and Public Health, 43, 526-
539.

VILA-HENNINGER, L., DUPUY, C., VAN INGELGOM, V., CAPRIOLI, M., TEUBER, F.,
PENNETREAU, D., BUSSI, M. & LE GALL, C. 2022. Abductive Coding: Theory
Building and Qualitative (Re)Analysis. Sociological Methods & Research.

VILLALOBOS DINTRANS, P., BOSSERT, T. J., SHERRY, J. & KRUK, M. E. 2019. A
synthesis of implementation science frameworks and application to global
health gaps. Global Health Research and Policy, 4, 25.

VIRGO-MILTON, M., BOAK, R., HOARE, A., GOLD, L., WATERS, E., GUSSY, M.,
CALACHE, H., O'CALLAGHAN, E. & DE SILVA, A. M. 2016. An exploration of



http://www.scottishdental.org/library/an-action-plan-for-improving-oral-health-and-modernising-nhs-dental-services-in-scotland/
http://www.scottishdental.org/library/an-action-plan-for-improving-oral-health-and-modernising-nhs-dental-services-in-scotland/

238

the views of Australian mothers on promoting child oral health. Australian
Dental Journal, 61, 84-92.

VOLLINK, T., MEERTENS, R. & MIDDEN, C. J. H. 2002. Innovating 'diffusion of
innovation’ theory:: Innovation characteristics and the intention of utility
companies to adopt energy conservation interventions. Journal of
Environmental Psychology, 22, 333-344.

VON DER GRACHT, H. A. 2012. Consensus measurement in Delphi studies Review
and implications for future quality assurance. Technological Forecasting
and Social Change, 79, 1525-1536.

WALSH, T., WORTHINGTON, H. V., GLENNY, A.-M., MARINHO, V. C. C. &
JERONCIC, A. 2010. Fluoride toothpastes of different concentrations for
preventing dental caries. Cochrane Database of Systematic Reviews.

WALSH, T., WORTHINGTON, H. V., GLENNY, A.-M., MARINHO, V. C. C. &
JERONCIC, A. 2020. Fluoride toothpastes of different concentrations for
preventing dental caries: a Cochrane review. Dental Cadmos, 88, 353-365.

WARD, D. J., FURBER, C., TIERNEY, S. & SWALLOW, V. 2013. Using Framework
Analysis in nursing research: a worked example. Journal of Advanced
Nursing, 69, 2423-2431.

WATT, R. G. 2012. Social determinants of oral health inequalities: implications
for action. Community Dentistry and Oral Epidemiology, 40, 44-48.

WATT, R. G., HEILMANN, A., LISTL, S., PERES, M. A. & INT CTR ORAL HLTH
INEQUALITIES, R. 2016. London Charter on Oral Health Inequalities.
Journal of Dental Research, 95, 245-247.

WATT, R. G. & SHEIHAM, A. 2012. Integrating the common risk factor approach
into a social determinants framework. Community Dentistry and Oral
Epidemiology, 40, 289-296.

WATT, R. G., VENTURELLI, R. & DALY, B. 2019. Understanding and tackling oral
health inequalities in vulnerable adult populations: from the margins to
the mainstream. British Dental Journal, 227, 49-54.

WEINER, B. J. 2009. A theory of organizational readiness for change.
Implementation Science, 4.

WEINSTEIN, P., HARRISON, R. & BENTON, T. 2004. Motivating parents to prevent
caries in their young children - One-year findings. Journal of the
American Dental Association, 135, 731-738.

WEINSTEIN, P., TROYER, R., JACOBI, D. & MOCCASIN, M. 1999. Dental
experiences and parenting practices of Native American mothers and
caretakers: What we can learn for the prevention of Baby Bottle Tooth
Decay. Journal of Dentistry for Children, 66, 120-+.

WELDON, S. M., BUTTERY, A. G., SPEARPOINT, K. & KNEEBONE, R. 2023.
Transformative forms of simulation in health care - the seven simulation-
based ‘I’s: a concept taxonomy review of the literature. International
Journal of Healthcare Simulation.

WELLER, S. 2017. Using internet video calls in qualitative (longitudinal)
interviews: some implications for rapport. International Journal of Social
Research Methodology, 20, 613-625.

WENSING, M., SALES, A., ARMSTRONG, R. & WILSON, P. 2020. Implementation
science in times of Covid-19. Implementation Science, 15.

WHITE, D. A., CHADWICK, B. L., NUTTALL, N. M., CHESTNUTT, I. G. & STEELE, J.
G. 2006. Oral health habits amongst children in the United Kingdom in
2003. British Dental Journal, 200, 487-491.



239

WHITE, S. J. & CASEY, M. 2016. Understanding Differences between Actual and
Simulated Surgical Consultations: A Scoping Study. Australian Journal of
Linguistics, 36, 257-272.

WHITTLE, J. G., WHITEHEAD, H. F. & BISHOP, C. M. 2008. A randomised control
trial of oral health education provided by a health visitor to parents of
pre-school children. Community Dental Health, 25, 28-32.

WILSON, K. M., BRADY, T. J., LESESNE, C. & TRANSLATION, N. W. G. 2011. An
Organizing Framework for Translation in Public Health: The Knowledge to
Action Framework. Preventing Chronic Disease, 8.

WOODCOCK, T., ADELEKE, Y., GOESCHEL, C., PRONOVOST, P. & DIXON-WOODS,
M. 2020. A modified Delphi study to identify the features of high quality
measurement plans for healthcare improvement projects. BMC Medical
Research Methodology, 20.

WORLD HEALTH ORGANISATION. 2017. Fact Sheets: Sugar and Dental Caries
[Online]. Available: https://www.who.int/news-room/fact-
sheets/detail/sugars-and-dental-caries [Accessed 6th June 2020].

WORLD HEALTH ORGANISATION. 2019. Social determinants of health [Online].
Available: https://www.who.int/health-topics/social-determinants-of-
health#tab=tab_1 [Accessed 7th June 2020].

YOUNG, M. A. 2017. Optimising the role of the dental health support worker in
Childsmile Practice: a comparative Realist approach. PhD, University of
Glasgow.

ZAHRA, S. A. & GEORGE, G. 2002. Absorptive capacity: A review,
reconceptualization, and extension. Academy of Management Review, 27,
185-203.

ZAROR, C., MATAMALA-SANTANDER, A., FERRER, M., RIVERA-MENDOZA, F.,
ESPINOZA-ESPINOZA, G. & MARTINEZ-ZAPATA, M. J. 2022. Impact of early
childhood caries on oral health-related quality of life: A systematic review
and meta-analysis. International Journal of Dental Hygiene, 20, 120-135.

ZEEDYK, M. S., LONGBOTTOM, C. & PITTS, N. B. 2005. Tooth-brushing practices
of parents and toddlers: A study of home-based videotaped sessions.
Caries Research, 39, 27-33.

ZHU, Y., WANG, Y., ZHANG, S., LI, J., LI, X.,; YING, Y., YUAN, J., CHEN, K.,
DENG, S. & WANG, Q. 2023. Association of polymicrobial interactions with
dental caries development and prevention. Frontiers in Microbiology, 14.



https://www.who.int/news-room/fact-sheets/detail/sugars-and-dental-caries
https://www.who.int/news-room/fact-sheets/detail/sugars-and-dental-caries
https://www.who.int/health-topics/social-determinants-of-health#tab=tab_1
https://www.who.int/health-topics/social-determinants-of-health#tab=tab_1

240

Appendices

Appendix 1: NHS ethics committee favourable
opinion letter

NHS ethics committee favourable opinion letter removed due to
confidentiality issues.
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Appendix 2: University of Glasgow Community Oral
Health department’s data security protocol

Name Signature
Authored by: Mariel Goulart
Reviewed by: Andrea Sherriff and Alex McMahon
Approved by: David Conway

1. SCOPE

The Community Oral Health Section (COHS) of the Dental School studies factors
associated with oral health and oral health inequalities. This document covers the
activities relating to the handling and processing of data by COHS.

2. RESPONSIBILITY

The named responsible individual is David Conway but all COHS staff and
students affiliated with the section are responsible for data security. NHS Staff
working within a University office without access to the University network must
adhere to NHS Information Governance protocols.

3. FORMS AND LOGS REQUIRED

COH-LOG-001: COH Folders and Current Permissions Log
COH-FOR-001: Research Data Security and Confidentiality Agreement

4. SECTION REQUIREMENTS

This procedure is carried out within the COHS offices at Glasgow Dental Hospital
& School or on University of Glasgow computers at other remote locations.
Members of the COHS may be authorised to access a Safe Haven such as the
Public Health Scotland (PHS) National Safe Haven or one the four regional NHS
Local Safe Havens located in Aberdeen, Dundee, Edinburgh, and Glasgow.

4.1.Data Protection & Information Security Training

All COHS members must complete the University's online Data Protection and
Information Security trainings (these trainings are mandatory for all University staff and
PGR students). It can be found in the Moodle as Course: Introduction to the General
Data Protection Requlation (gla.ac.uk). The course is a basic overview of the main
provisions of the General Data Protection Regulation (GDPR) and data security
individual responsibilities, which is very important for ensuring GDPR compliance.



https://moodle.gla.ac.uk/course/view.php?id=13069
https://moodle.gla.ac.uk/course/view.php?id=13069
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After completion the certificate should be send by e-mail to the author of this
protocol. This should be completed within the first month as a member of the
COHS.

4.2.Storage of Data

1. Paper records must be stored in locked cabinets.
2. Computers must be locked when the user is not present [Ctrl, Alt, Del — Lock
Workstation].
3. Databases and audio recordings need to be backed up and saved in the
appropriate folder on the MVLPublic (J:) drive at:
a. J:\\MED\DentalSchoo\DPHU.
b. Access to each folder is on a ‘need to use’ basis and is controlled
centrally by IT Services.
c. Local management of the DPHU folder is undertaken by Research
Secretary (in conjunction with IT services).
4. Duplicate copies of databases and audio recordings are to be avoided.
5. All audio-recordings must be deleted from recording devices once uploaded to
the J Drive.
6. There is a general move towards using OneDrive / SharePoint for most data
storage, however local SSD storage (e.g. J Drive) will still offer less risk in
some cases.

4.3.Access to Data

1. Ensure that you have appropriate and secure storage for all your paper and
electronic records.
2. Any mobile device — a laptop, tablet, memory stick, or mobile phone — that is
used to access or store personal data must be secured/encrypted.
3. Do not share passwords with colleagues and ensure that access to data is
limited to those with the authorisation to see it.
4. Do not share personal data with third parties unless you have an appropriate
agreement in place to cover use of that data.
5. All personal data should be destroyed appropriately when no longer required.
a. Paper records should be confidentially destroyed, i.e. shredded, and kept
securely until they are uplifted for shredding.
b. Electronic records should be appropriately deleted from databases, and
“deleted” folders in email systems should be regularly purged.
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4.3.1. Data stored at (J:\MED\DentalSchool\DPHU):

1. Each folder within J\MED\DentalSchool\DPHU will be assigned to a
named individual responsible (recorded on COH-LOG-001) for reviewing
user access and data stored within.

2. Data within this folder must only be accessed by authorised named
individuals in document COH-LOG-001. No unauthorised access is
permitted.

3. All COHS staff and affiliated students with access to data will have to sign
a confidentiality form COH-FOR-001.

4.3.2. Data stored in the cloud:

You should not store or sharing personal data in any cloud-based
organisation (such as Google Drive, Dropbox, or iCloud) except Microsoft
SharePoint storage, with OneDrive and Teams. OneDrive for Business via
Office365 is only one cloud storage provider that has been approved for use
by the University. All staff have access to this service via their University
Office365 log-ins. Use Teams where access by another member of the
University is required on an ongoing basis).

4.4, Transfer of data

1. Database creation, data extraction and data transfer must be kept to a
minimum.

2. All transfers of confidential data, including those between named data users
within the Community Oral Health Section (listed above), need to be approved
by the Community Oral Health Section’s Information/Data Custodian (David
Conway).

3. Confidential data must only be transferred from the Community Oral Health
Section following approval of the Information/Data Custodian.

4. Electronic data containing personal identifiers must only be sent via an
approved Secure FTP provider or NHS official email.

5. Databases need to be password protected.

6. Passwords must be sent in a separate e-mail from a username / link to
database.

4.5.Uses

1. Analyses of confidential data is to be done on the University J Drive or
OneDrive/Teams only (excluding studies approved for analysis within a Safe
Haven such as the PHS National Safe Haven or the NHS Greater Glasgow &
Clyde Safe Haven).

2. Unless priorly approved, for evaluation and research purposes all data will be
analysed pseudo-anonymously, i.e., name, address, date of birth, postcode
and CHI will be removed.

3. Transfer procedures (above) need to be followed prior to release for analysis.

4. No publication will appear in any form in which an individual may be identified
unless the written permission of that individual has been obtained.
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4.6.Retention

1. In keeping with the Data Protection Act (2018) records will not be retained for
longer than necessary.

2. Records required for current business: paper records are to be stored in locked
cabinets in the Community Oral Health Section and electronic records on the
University servers.

3. Records no longer required for current business use will be transferred to the
University Records Centre for archiving.

4. Paper records that are not required to be retained, and where there is an
electronic copy of the record fit for purpose, must be destroyed securely
through the use of the confidential waste process.

5. In the case of Childsmile, confidential electronic records will be transferred to
PHS for storage in the dental data warehouse.

5. AUDIT

Every year an internal audit of access to folders within the
J:\MED\DentalSchool\DPHU drive will be undertaken by the named individual
persons responsible for each folder. The process will be coordinated by the author
of this protocol.

All unnecessary files (e.g., duplicate databases, database extractions and audio files no
longer required) must be deleted. The named responsible for each folder will review user’'s
access to the folders and request removals of users that no longer require it. Each
member will be personally responsible for audit his/her own OneDrive and review access
to the folders and remove users that no longer require it. Evidence of the undertaking of
this task will be recorded in COH-LOG-001.

6. SAFE HAVENS

1. Access to the safe havens is for approved users only and unauthorised users must
not access the system.

2. Appropriate information governance approvals (e.g. PBPP) must be granted.

3. Users of the PHS National Safe Haven are required to have ‘eDRIS approved
researcher status’ which includes completing the Medical Research Centre (MRC)
e-learning course “Research, GDPR and confidentiality” found at RSC LMS: All
courses (byglearning.com). Users accessing one of the Local Safe Havens must
ensure they have completed any equivalent pre-defined requirements.

4. No data or tables are to be removed in any form from the National Safe Haven
system without approval from an eDRIS Research Coordinator (RC) or equivalent
if using a Local Safe Haven. The RC or equivalent will run a disclosure control on
tables to be released to ensure data confidentiality.

5. The Community Oral Health Section may also be asked to provide data to be used
in a safe haven in which case, eDRIS rules must be followed.
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Note: For further guidelines and assistance with the PHS National Safe
Haven, please contact eDRIS at phs.edris@phs.scot or 0131 275 7333.
https://www.isdscotland.org/Products-and-Services/eDRIS/Use-of-the-National-
Safe-Haven/

7. REMOTE WORKING

COHS staff working remotely (e.g. from home) are still required to follow the procedures
of this DSP, the University of Glasgow’s Information Security guidelines! and the eDRIS
User Agreement?
Ihttps://www.gla.ac.uk/myglasgow/it/informationsecurity/confidentialdata/
2https://www.isdscotland.org/Products-and-Services/eDRIS/ docs/eDRIS-User-
Agreement-v16.pdf)

If you are using your own device (i.e., a non-University of Glasgow device) then you are
responsible for ensuring it receives updates for the operating system and any software
installed and that it has the most up to date antivirus and malware protection installed and
is protected with a firewall. Further information security advice when using your own
devices can be found at
https://www.gla.ac.uk/myglasgow/anywhere/informationsecurityadvice

8. PERSONAL DATA BREACHES

In accordance with the University of Glasgow guidelines, any personal data breach
or suspected personal data breach, or an accident or misuse involving personal
data must be immediately reported to the Information/Data Custodian and to the
University's Data Protection Officer (0141 330 3111). If you are involved in or
discover the breach, report it immediately to the Information/Data Custodian
who will then notify the Data Protection Officer and forward all relevant information
related to the breach.

9. VERSION HISTORY

Version Change Date of
Issue

1.0 N/A — Initial 02-MAY-12

1.1 New Section added to include Safe Havens 01-JUN-19

2.1 * Transfer of DSP to new template. 14-MAY-21

* Removed reference to NSS/ISD and updated
to PHS (Public Health Scotland).

* Electronic data containing personal identifiers
must only be sent via an approved Secure FTP
provider rather than both a Secure FTP and an
nhs.net email account.

» Update NHS Safe Haven section to include
reference to National Records Scotland.

» Added sections ‘Data Protection &
Information Security Training’ ‘Data
Management Plan’ & ‘Remote Working'.
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* Reference to the new COH-LOG-001: COH
Folders and Current Permissions Log and a
named person responsible for monitoring
access to and content of folders within the
J:\MED\DentalSchoo\DPHU drive.

2.2 » Changes audit of JDrive from quarterly to 08-FEV-23
yearly basis.

» Add information about cloud storage of data.

APPENDIX 1 - WHAT IS CONFIDENTIAL INFORMATION?

1. The term “Confidential Information” applies to:
a. data relating to identifiable individuals (students, patients, donors, NHS
Scotland staff or practitioners):

e in hand-written, typewritten, printed or machine-readable form on a
document, microfiche, CD, magnetic medium (disk, tape, video, etc.) or
computer screen

e some business data, including that relating to financial information,
details of projects, trade secrets, programming code copyright.

2. Individuals may be identified by:
a. name
b. unique reference number (e.g., CHI number, hospital case reference
number/patient identifier, NHS number, Pupil ID, GMC number, etc.)
c. address
postcode
e. in combination with other data sources

o
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Appendix 3: Search strategy for literature search for
modified Delphi

OVID (Embase/Medline)

1. Toothbrushing/ed, is, mt, nu, px, sn, td, ut [Education, Instrumentation,

Methods, Nursing, Psychology, Statistics & Numerical Data, Trends,
Utilization]

2. Toothbrush*.mp. [mp = title, abstract, original title, name of substance
word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word,
unique identifier].

3. (brush* adj4 teeth).mp. [mp = title, abstract, original title, name of
substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word,
unique identifier].

4. (brush* adj4 tooth).mp. [mp = title, abstract, original title, name of
substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word,
unique identifier].

5. 1or2or3or4.

6. *Oral Health/ed, mt, sn, td [Education, Methods, Statistics & Numerical
Data, Trends].

7. *Oral Hygiene/ed, mt, nu, px, sn, td, ut [Education, Methods, Nursing,
Psychology, Statistics & Numerical Data, Trends, Utilization].

8. 5oré6or7.

9. *Dental Care for Children/is, ma, mt, nu, og, px, st, sn, td, ut
[Instrumentation, Manpower, Methods, Nursing, Organization &
Administration, Psychology, Standards, Statistics & Numerical Data,
Trends, Utilization].

10. Parent*.mp. [mp = title, abstract, original title, name of substance word,
subject heading word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept word, unique
identifier].

11.Carer*.mp. [mp = title, abstract, original title, name of substance word,

subject heading word, keyword heading word, protocol supplementary
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concept word, rare disease supplementary concept word, unique
identifier].

12.*Parents/ed, px [Education, Psychology].

13.*maternal behavior/ or *parent-child relations/ or *parenting/ or
*paternal behavior/

14.9 or 10 or 11 or 12 or 13.

15.8 and 14.

PubMed

(Toothbrushing OR toothbrush*)
(oral hygiene OR dental care)
Dental care for children
Parent*

Carer* OR caregiver*

Web of Science

1. TI=( (tooth or teeth or dent* or oral) Near/2 (hygiene or brushing or clean*
or cleans*) ) OR AB= ( (tooth or teeth or dent* or oral) Near/2 (hygiene or
brushing or clean* or cleans®)

2. Tl=(child* or dental care for children)

3. Tl=(parent* or carer* or caregiver®)

4. 1 AND 2 AND 3 AND 4
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Appendix 4: Toothbrushing barriers mapped to TDF domains

Barriers from Modified Delphi literature review

Description Barriers to toothbrushing Theoretical Domains Framework
domains
Duijster et al e Dutch study with Dutch parents of e External locus of control - e Beliefs about capabilities
(2015) low and high socioeconomic status parents did not believe oral
and parents from Turkish and hygiene efforts could
Moroccan origin prevent their child from
e 39 parents of 7 year old children getting tooth decay.

e Focus groups

¢ Difficult child behaviour e Emotion
and non-compliance e.g. e Behavioural regulation
resistant behaviour,
tantrums, pain during
teething, tiredness of child




Time constraints/busy
schedules - especially in
the mornings

Environmental context and
resources

Parental knowledge - some
parents insecure about
details of knowledge

Knowledge

Complicated advice - some
parents found difficult to
adhere

Environmental context and
resources

Elison, et al
(2014)

16 first time mothers of children
aged 24-30 months living in one of
two areas of Greater Manchester
with the worst rates of dmft in
under 5s.

Recruited from local childcare
services

Qualitative interviews at
participants’ home

Perceived maternal self-
efficacy for tooth-brushing
- important to feel
confident to establish a
toothbrushing routine in
order to do so

Beliefs about capabilities

Stress related to difficulties
experienced when trying to
establish toothbrushing
routine

Emotion
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Ability to remember to
brush child’s teeth -
especially at night

e Memory, attention and
decision processes

Child behaviours:

Child wants to brush
themselves, grabbing
toothbrush

Child dislikes
toothbrushing/taste
resulting in non-compliance
Refusal to open mouth
Child sleeping - parent
doesn’t want to wake to
brush

e Skills
e Behavioural regulation

Lack of support from others
Lack of practical advice
from healthcare
professionals

e Social influences
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Family history - parents
own experience as a child -
what is ‘normal’ to them

Nature of the behaviours

Marshman et
al (2016)

27 interviews with parents living
in Bradford and Barnsley, mostly
living in deprived areas
purposively sampled through a
maximum variation approach to
ensure inclusion of the following:
parents (or caregivers with
parental responsibility) living in
deprived areas; of different sexes,
ethnicities, and first languages;
with children of varied ages and
dental attendance patterns, with
and without dental caries

Knowledge - not aware of
guidance to help brush until
child is 7 years old

Knowledge

Social influences e.g.
grandparents letting
children get away with not
brushing

Social influences
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Mothers perceived (by both
mothers and fathers) to
have overall responsibility
for child toothbrushing

Social/professional role and
identity

Manual skills - worried
about hurting their child
when brushing - especially
when first starting as
babies

Child behaviour regulation -
lack of parenting skills to
manage behaviour of
unwilling child - often
encountered challenging
behaviour when child
reaches 18-24 months -
crying, keeping mouth
closed, wanting to brush by
themselves

Skills
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Beliefs about capabilities in
managing their children’s
behaviours - lack of control

Beliefs about capabilities

Breaks in routine e.g.
weekends, school holidays,
sleepovers

Stressful
environment/circumstances
that make day to day life a
struggle e.g. several young
children to look after,
unemployment, debt, drug
use, single parenthood, and
domestic abuse

Environmental context and
resources

Prioritising
activities/toothbrushing
taking place at busy times
e.g. getting children to
bed, eating breakfast,
leaving for school

Behavioural regulation
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Huebner et
al (2010)

44 parents of infant/preschool

children interviewed in rural
southwest Washington State

Participants were clients of 1 of 3

early childhood education

programs in the community that
served low-income families with

infants or preschoolers.

Oral health beliefs - some
false beliefs, worry about
damaging teeth if brush too
much

Knowledge

Social norms - lack of social
norm or other support for
twice daily brushing
Emotional reactions - not
wanting to upset child or,
in turn, themselves

Social influences

Emotion

Self-standards - feeling that
brushing once a day is
sufficient

Beliefs about consequences

Self-efficacy - parents
don’t know how to
overcome self-reported
barriers

Beliefs about capabilities

Skills - not making twice
daily brushing a habit

Skills
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External constraints -
struggles with fussy/moody
child, lack of time in
rushed schedule,
particularly in the morning

Environmental context and
resources

(Finlayson et
al., 2019b)

24 interviews with parents of
children aged between 6 months -
4 years

Parents enrolled in the home visit
component of the Early Head Start
programme in LA

Child resistance, stage of
development - increasing
sense of independence
Deviation from regular
routine - child sickness,
tiredness, not wanting to
wake child to brush teeth

Environmental context and
resources

Different caregivers
carrying out toothbrushing
e.g. some fathers more
relaxed about
toothbrushing, less strict
with the routine

Social influences

Knowledge - many parents
unsure when children
should brush independently
- answers ranged from 1 to
5 years of age

Knowledge
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Lack of effective solutions
to overcome difficulties led
to abandoning brushing and
waiting until child is
cooperative

Skills

Trubey et al
(2014)

15 parents of children aged 3-6
years, semi-structured interviews
Purposive sampling on the basis of
child’s involvement in a national,
school-based toothbrushing
scheme called Designed to Smile
Programme is run in nurseries and
schools in areas of high soci-
economic deprivation in Wales

Disrupted routines -
mornings often ‘hectic’ but
more stable routine.
Evening routine subject to
change e.g. work
schedules, after school
clubs - toothbrushing could
be a struggle and so, often
missed

Environmental context and
resources

Knowledge/attitude - Some
parents did not see
importance of brushing in
the evening if brushing in
the morning anyway

Knowledge

258



Toothbrushing norms -
parents compared their
habits to others.

Parents who believed
that very few other
parents brushed twice
per day, thought that
the message about what
you should do (twice
daily brushing) was not
credible.

Some parents who
brushed less frequently
sceptical that others
brushed more regularly.

Social influences

Some parents content with
less frequent brushing
because they believed
other parents were acting
similarly

Motivation and goals
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(Aljafari et

29 interviews with parents of

Difficulties maintaining

Environmental context and

al., 2014) children aged 3-10 years who have toothbrushing routine due resources
had teeth extracted under general to factors such as:
anaesthetic - Time constraints Skills
- Number of children
- Children’s attitudes and
brushing skills
Lack of practical Social influences
toothbrushing advice
(Amin and e 26 interviews with 18 parents of Resistance from child Skills
Harrison, children who had been referred to
2009) a specialty paediatric dental

practice due to young age of child
and extent of treatment needed
Children aged between 2.5 and 6
years old

Stresses of daily life

Environmental context and
resources
Emotion
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(Finlayson et
al., 2019a)

6 focus groups and 1 interview
with lower income Hispanic
mothers of preschoolers aged 3-5
years (n=36 total participants)
Community health clinic on
California-Mexico border

Lack of time/oral health
not a priority

Environmental context and
resources
Behavioural regulation

Uncooperative child

Skills

(Lotto et al.,
2020)

Focus groups with parents of
children who attended paediatric
dental clinics

17 participants with mean age of
34.9 years and income of USS
591.17

Busy lives/lack of time

Environmental context and
resources

(Naidu et al.,
2012)

3 focus groups with 18 parents of
children attending preschool

Difficulties achieving night
time brushing due to child
falling asleep soon after
last meal

Nature of the behaviours

Lack of support

Social influences

(Riedy et al.,
2001)

7 community focus groups with 5
ethnic populations on the island of
Saipan, self-governing US island in
western Pacific Ocean

Difficulty brushing a baby
or young child’s teeth -
resistance from child

Skills
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41 mothers and grandmothers of
who had between 1 and 7
children/grandchildren, age range
from 3 months to 20 years.
Majority had 3 children under 4
years old.

Mix of working and non-working
mothers and job types

Virgo-Milton
et al (2016)

Semi-structured interviews with
32 mothers of young children age
6 months or older

Variety of demographic variables
(socioeconomic, family size)

Lack of time in busy
schedules

Environmental context and
resources

Child uncooperative

Skills

Behavioural regulation

Mofidi et al
(2009)

Focus groups with parents (n=22)
and pregnant women (n=13)
enrolled in the Early Head Start
programme

Purposive sample to represent
four major ethnic groups

Lack of awareness of

importance of deciduous
teeth and caring for oral
health of young children

Knowledge
Beliefs about consequences

Busy routines and other
priorities

Environmental context and
resources
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Child uncooperative

Skills
Behavioural regulation

Knowledge - unsure how to
brush a young child’s teeth

Knowledge

(Prowse et
al., 2014)

Focus groups with parents/carers
(n=40) of children <6 years old
Four different cultural groups
living in Manitoba, Canada

Child uncooperative

Skills
Behavioural regulation

Lack of time due to parent
tiredness

Environmental context and
resources

Memory, attention and
decision processes

Van Nes et al
(2018)

Focus groups (n=16) and
interviews (n=13) with mothers of
Dutch-Moroccan preschool
children in the Netherlands

Difficulties supervising
toothbrushing due to child
resistance

Skills
Behavioural regulation

Daily morning chaos and
fatigue in the evening

Environmental context and
resources

(Weinstein et
al., 1999)

Interviews with Native American
mothers (n=62) of children age 0-3
years in the USA

Expectation that children
should brush their own
teeth from one year of age

Knowledge
Beliefs about capabilities
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Mulptiple children to care
for

Environmental context and
resources

Difficulties with
toothbrushing when child
reached 2 years old

Behavioural regulation

(Zeedyk et
al., 2005)

Observation of videotaped

toothbrushing sessions with 18

families in the UK

Average age of child=2.5 years old

Child cooperation/lack of
concentration

Skills
Behavioural regulation

Parents’ lack of confidence

Beliefs about capabilities
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Uitblinkers Barriers
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Barriers to toothbrushing TDF
Toothbrushing is challenging when my child has pain Knowledge
Toothbrushing is challenging when my child is heavily resisting Skills
or crying Beliefs about capabilities
Toothbrushing is challenging when | am tired Emotion

Toothbrushing is challenging when | am stressed or pre-
occupied

Toothbrushing challenging when it’s too busy (in the evening)
Toothbrushing is challenging when it’s too busy (in the
morning)

Toothbrushing is challenging when my child wants to brush by
his/herself

Toothbrushing is challenging when my child is too tired
Toothbrushing is challenging when | don’t want to force my
child against his/her will

Memory, attention and decision processes
Environmental context and resources
Behavioural regulation




Barriers from dental team members workshop and Childsmile regional researchers work with DHSWs and

Qarents
Barriers to toothbrushing TDF

e Time pressures/working/busy ¢ Knowledge
e Multiple children to look after e Skills
e Single parent e Environmental context and resources
e Poor co-operation from child/behaviour/attitude e Memory, attention and decision processes
e Parent working patterns/shift work - tiredness e Nature of the behaviours
e Child falling asleep before brushing ¢ Motivation and goals
e Parents don’t brush their own teeth, don’t encourage child e Beliefs about consequences
e Lack of facilities - bathroom, toothpaste, toothbrush

- Cost/financial issues
e Cultural background/beliefs/Family norms
e Parent willingness/motivation
e Parents don’t think important to brush
e Social situation
e Baby teeth a low priority
o Different priorities - low on list of priorities
e Separated families, shared responsibilities
e Alcohol and drugs
e Lack of knowledge/education
e Parents too tired
e Lack of skills/techniques
e Psychosocial reasons - family breakdown/depression
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Appendix 5: Modified Delphi invitation email,
information sheet and privacy notice

Modified Delphi invitation email

Dear [...]

I hope this finds you well and that you do not mind the contact email.

I would like to invite you to be part of an international expert panel and to participate in
a short ‘modified Delphi’ exercise on home toothbrushing barriers and matched
interventions.

Our research indicates you have conducted previous research in this area.
The Delphi involves two ‘rounds’ with two parts each. We estimate the total time
commitment for all four rounds to be around 40 minutes.

The aim of the research is to adapt an existing home-based intervention (‘tool)’ to improve
supervised toothbrushing in young children (0-3 years old) in Scotland. The intervention is
targeted at families referred to a Dental Health Support Worker service because they are
thought to need additional support before attendance at General Dental Practice.

From existing literature and previous work with support workers and families, we have
identified an initial set of barriers these families may face in adopting supervised
toothbrushing for young children, and techniques employed to address these in one-to-
one settings.

We now wish to ‘weight’ these barriers and techniques by priority for inclusion in the tool,
hence the need for this expert consensus exercise, which we will be conducting through
online survey.

We do hope this is something you’d consider taking part in, based on your knowledge and
expertise. Alternatively, or in addition, if you are able to identify colleagues who you feel
would be able and willing to contribute, we would be very grateful if you could provide us
with contact details.

If you would like to participate and/or suggest someone else, please read the information
sheet and privacy notice attached. The attached information sheet gives a little more
information about what we are asking you to do, the tool, the setting for delivery, and the
aims of the overall project, which is a funded PhD within the Childsmile research and
evaluation programme.

The link to the first round for the online Delphi is below.

Please do not hesitate to contact us if you require further information. If we do not hear
from you or receive your first expert ratings in two weeks we will send one

reminder invitation, then after that we will not re-contact you.

Yours sincerely,

Emma Fletcher (BDS, MPH), PhD student, Glasgow Dental School, University of Glasgow
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Modified Delphi participant information sheet
PARTICIPANT INFORMATION SHEET

INVITATION TO TAKE PART IN A RESEARCH PROJECT

3,
Version 1.0, March 2021 IZDS’M “ﬁ'

Title of study: Optimising family toothbrushing behaviours in the home in the early years in
Scotland: developing and evaluating a community based intervention

We would like to invite you to take part in a Delphi consensus study. The study relates to a research
project that forms part of a PhD and sits within the Childsmile process evaluation. Before you decide
whether you want to take part, it is important for you to understand why the research is being done
and what it will involve. Please take time to read the following information carefully and discuss it
with others if you wish. If you require further clarification or information please email
e.fletcher.1@research.gla.ac.uk or alastair.ross@gla.ac.uk.

What is the purpose of this research?

Tooth decay is a common preventable disease which affects many young children and can result in
pain and infection. Twice daily toothbrushing with fluoride toothpaste has been proven to reduce
the risk of tooth decay. While the Childsmile nursery and school toothbrushing programmes have
been responsible for improvements in children’s oral health in Scotland, many children already have
decay by the time they enter nursery school at 3 years of age. In these young children, twice daily
toothbrushing should be carried out by parents/caregivers within the home setting. However, many
parents and caregivers can face barriers which prevent them from effectively implementing
toothbrushing for their child.

Further reduction in decay and narrowing of inequalities requires a more targeted approach based in
the home setting at an earlier age than most children start nursery and for those children whose
families are in need of additional support. A key component of the Childmsile programme is the role
of Dental Health Support Workers (DHSWs) who, after referral by the Health Visiting team, support
families to improve oral health behaviours, often via home visits.

The Academic Centre for Dentistry (ACTA) in Amsterdam developed a behaviour change tool
(currently a short set of cards based on a motivational interviewing model) called the ‘Uitblinkers’
intervention.

The aim of this project is to test the feasibility and acceptability of implementing the Uitblinkers
‘tool’ for families supported via the DHSW programme. We aim to develop a home-based
intervention to improve toothbrushing in young children (0-3 years old) in Scotland by working with
parents to overcome barriers to effective toothbrushing. The intervention is targeted at families
referred by health visitors to DHSWs because they are thought to need additional support before
dental practice can take over.

The purpose of this Delphi study is to reach consensus on the most significant barriers to parental-
supervised toothbrushing, techniques to overcome these and methods of delivery of the
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intervention. We have chosen to use the recognised term ‘parental-supervised toothbrushing’
although in the target age range of 0-3 years, parents will likely need to brush their child’s teeth for
them.

Why have | been chosen?

As an expert in this field, we are keen to gain your views on prioritisation of the most common and
significant barriers to toothbrushing and subsequent techniques to be incorporated into our
intervention. The planned intervention is to be carried out in the home setting by Dental Health
Support Workers and delivered to families in need of additional support with toothbrushing.

Do | have to take part?

No, it is up to you to decide whether or not to take part. If you do decide to take part, you will be
asked to complete a consent form (attached to the Microsoft Forms survey). If you decide to take
part, you are still free to withdraw at any time and without giving a reason.

What will be expected if you choose to take part?

This study will use the Delphi method, which is a way of combining the views of multiple experts to
reach agreement on a subject. We are inviting you to participate as a Delphi panel member. This
would involve completing two rounds made up of two parts each. The first round consists of
prioritising toothbrushing barriers identified from literature using Microsoft Forms. We will also ask
for any additional comments or suggestions which you think are important with regard to
toothbrushing barriers. These results will be collated, and you will be asked to give brief feedback on
these aggregated findings. The second round involves assessing techniques for parents/families to
overcome barriers to toothbrushing and giving your opinions and feedback on the resources and
methods of delivery for the intervention. Following this round, descriptive findings on the group
consensus will be fed back to you for validation and comment. We anticipate that the total time
commitment across all rounds will be around 40 minutes.

What will we do with the information we collect?

All data gathered will be treated as confidential and stored on a password-protected secure server in
full compliance with the General Data Protection Regulation (2018). The obtained data will be stored,
analysed and maintained in compliance with our Data Security Protocol.

Individual responses will be disidentified and disseminated material will include aggregate results only
What will happen to the results of the research project?

The results will aid with the development of a home-based intervention carried out by Dental Health
Support Workers which will sit within the Childsmile programme.

What are the possible benefits of taking part?

The research aims to improve home toothbrushing behaviours in young children through the
development of anintervention carried out by DHSWs in the home setting. Those taking part will get
a chance to give their opinion and suggest ideas on the key areas which this intervention should
target. We will use this information to help inform the development of an intervention which will
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support families with young children to overcome barriers to toothbrushing and will facilitate its
implementation and delivery.

What if | have any questions?
Please contact our research team with any questions or seek further information:
Emma Fletcher (BDS, MPH), PhD Student e.fletcher.1@research.gla.ac.uk

Dr Al Ross (PhD; C.Psychol), Senior Lecturer alastair.ross@gla.ac.uk

Thank you for your time and support.
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Modified Delphi privacy notice

Privacy Notice for Home Toothbrushing Delphi Consensus Study

Version 1.0, March 2021
Your Personal Data

The University of Glasgow will be what’s known as the ‘Data Controller’ of your personal data
processed in relation to enhancing the Childsmile programme via development of an intervention to
improve family toothbrushing behaviours in the home in young children. This privacy notice will
explain how The University of Glasgow will process your personal data.

Why we need it

We are collecting basic personal data [Name, Professional role] in order to ascertain characteristics
of experts in the field taking part in a Delphi study to inform the development of a tool to be used in
the home by Dental Health Support Workers.

Legal basis for processing your data

We must have a legal basis for processing all personal data. In this instance, the legal basis is that
you have consented to provide this for the above purpose.

What we do with it and who we share it with

All the personal data you submit is processed by staff at the University of Glasgow in the United
Kingdom.

All online responses will be anonymised, and only aggregated data will be reported and stored on a
password-protected secure server in full compliance with the General Data Protection Regulation
(2018).

How long do we keep it for?

Your data will be retained by the University keeping with the Data Protection Act (1998)/ General
Data Protection Regulations (GDPR 2018), records will not be retained for longer than necessary (10
years; https://www.gla.ac.uk/myglasgow/datamanagement/lookingafteryourdata/preservation/).
After this time, data will be securely deleted.

What are your rights?*

You can request access to the information we process about you at any time. If at any point you
believe that the information we process relating to you is incorrect, you can request to see this
information and may in some instances request to have it restricted, corrected or, erased. You may
also have the right to object to the processing of data and the right to data portability.

Participation is entirely on a voluntary basis and you will be free to withdraw at any time, without
giving any reason, without your legal rights being affected. Where we have relied upon your consent
to process your data, you also have the right to withdraw your consent at any time.

If you wish to exercise any of these rights, please submit your request via the webform or

contact dp@gla.ac.uk.

*Please note that the ability to exercise these rights will vary and depend on the legal basis on which
the processing is being carried out.
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Appendix 6: Modified Delphi survey

Round 1

Bl (esk
& Acm

Priority setting for parental supervised home
toothbrushing barriers

Thank you for taking part in this Delphi survey which is a component of a PhD project.
This first round should take no more than 10-15 minutas to complete.

The overarching aim is to adapt an existing parental supervised toothbrushing intervention called Uitblinkers (translation:
“brilliant stars") which was originally developed by The Academic Centre for Dentistry Amsterdam, to be used by Dental
Health Support Workers (DHSWSs) within the Childsmile programme in Scotland.

DHS5Ws provide oral health support to targeted families in their home. At this stage we would like to gather your views
on the main barriers to parental supervised toothbrushing for this target population, which will allow us to adapt the
Ultblinkers intervention for DHSW delivered home based support within Scotland.

The target group is families with young children, age 0-3 years, who are in nead of additional support and may not be
attending dental practice.

Following a review of the literature, we have identified a number of barriers to parental supervised toothbrushing. It is
necessary for delivery of the intervention to have a concise set of barriers therefore we require your expert judgement to
identify and prioritise the most important barriers to be included in our intervention to support and improve home
toothbrushing in young children. This will allow us to consider behaviour change techniques to overcome these barriers
which will form the basis of the second round of this Delphi exercise.

The barriers are categorized as relating to child factors, parent factors and social/ family environment factors.
There are no right or wrong answers as we are interested in your opinions and judgement.

Thank you again for contributing and if you have any questions or encounter any problems with the survey, please
contact Emma Fletcher: efletcher.1@research.gla.ac.uk or academic supervisor Al Ross: alastair.ross@glasgow.ac.uk



Section 1

Consent

1. | confirm that | have read and understood the Participant Information Sheet, version 1.0,
March 2021 (accessed here: tinyurl.com/4vbxmurf) and have had the opportunity to ask
questions. *

O Yes
O No

2. | confirm that | have read and understood the Privacy Notice version 1.0, March 2021.

(accessed here: tinyurl.com/ktab9355) *
O Yes
O No

3. | confirm that | agree to the way my data will be collected and processed and that data will
be stored for up to 10 years in University archiving facilities in accordance with relevant Data
Protection policies and regulations. *

O Yes
O No

4. l understand that my participation is voluntary and that | am free to withdraw at any time,
without giving any reason, without my legal rights being affected. *

O Yes
(O nNo

5. | agree to take part in this survey. *

(O Yes
(O No

6. Please enter your name *

Enter your answer

7. What is your professicnal role? *

Enter your answer
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Section 2

Barriers prioritisation - Barriers relating to young children (0-3 years)

The intervention we are seeking to develop aims to optimise parental-supervised toothbrushing in young children from fami-
lies deemed to be in need of additional support, through giving a structure for conversation and advice in the home setting.

Please consider each child-related barrier carefully and indicate the level of pricrity you would assign it for inclusion in this
home-based toothbrushing intervention.

Then you will be asked to write in any child-related barriers you feel are missing.

8. How much do you agree that each barrier is a priority for inclusion in the home-based
toothbrushing intervention we are seeking to develop, giving regard to the target population
of families {deemed to be in need of additional support)? *

1 - Strongly Disagree 2 - Disagree 3-N

Difficult child behaviour/non-compliance {e.g.
lack of child co-operation, child refusal, child O O
restlessness) is a priority

Child too tired/child falling asleep is a priority O O
Child appears upset - (e.g. child in
tears/crying, shows discomfort) is a priority O O

9. What other barriers, if any, RELATED TO CHILD FACTORS can you think of including in a
home-based toothbrushing intervention that are missing here:

Enter your answer



Section 3

Barriers prioritisation - Barriers related to parents/carers

Please consider each parent-related barrier carefully and indicate the level of priarity you would assign it for inclusion in the
home-based toothbrushing intervention we are seeking to develop. Then you will be asked to write in any parent-related bar-
riers you feel are missing.

10. How much do you agree that each barrier is a priority for inclusion in the home-based
toothbrushing intervention we are seeking to develop, giving regard to the target population
of families (deemed to be in need of additional support)? *

1 - Strongly disagree 2 - Disagres 3-
Parent/carer knowledge (e.g. knowledge of
decay, of fluoride, of need for twice daily (—\ (—\
toothbrushing, of age to start toothbrushing) _/ _/
is & priority

Parent/carer capability (2.9. manual brushing

skills, skills in managing child behaviour ar

resistance, not confident in their own ability to C—\ (—\
supervise effective toothbrushing, asserting = =
parental brushing when child wants to brush

themselves) is a priority

Parent/carer attitudes or motivation (e.g. -

parent doesn't see importance, parent doesn't

want to force child, parent has given up or O O
feels helpless to avoid decay) is a pricrity

Parent/carer self-care (e.g. parent too tired,
parent stressed, parent unfit or unwell) is a O O
priority
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Section 4

Barriers prioritisation - Barriers related to family environment

Please consider each emvironment-related barrier carefully and indicate the level of pnonty you would assign it for indusion in
the home-based toothbrushing intervention we are seeking to develop. Then you will ke asked to write in any environment-
related barriers you feel are missing.

12. How much do you agree that each barrier is a prienty for inclusion in the home-based
toothbrushing intervention we are seeking to develop, giving regard to the target population
of families (deemed to be in need of additional suppert)? *

1 - Strongly Disagree 2 - Disagree 3-
Time constraints (e.g. other pricrities, busy — ~
schedules) are a prionity e ey
Social setting and influences (e.g. influence of
others; lack of support from family and
friends, unhelpful norms, poor role models, O O
parent's own experience as a child) are a
priority

Structures and routines (e.g. disrupted

routines; lack of routine, multiple care-givers,

child lives between houses, multiple children ) ()
to care for, parents often interrupted and/or

forget) are a prionity

Family resources (e.g. financial problems, lack
of toothbrushes/ toothpaste, no appropriate ) )
space for brushing) are a prionty

External input (e.g. complicated or confusing
advice from professionals, lack of instruction, () ()
access to services) is a priority

Cultural barriers (e.g. norms regarding

toothbrushing practices, language karriers, — —
access to culturally appropriate materials and p— L
resources) are a priority

13. What other barriers, if any, RELATED TO SOCIAL OR ENVIRONMENTAL FACTORS can you
think of including in a home-based toothbrushing intervention that are missing here:

Enter your answer

14. Do you have any additional comments or feedback you wish to give?

Enter your answer



Round 2

| @

&  acm

Expert Panel Delphi: Model of delivery for a
home toothbrushing intervention

Thank you for taking part in this Delphi survey which is a component part of 2 PhD study.
The overarching aim is to adapt an existing parental supervised toothbrushing intervention called Uitblinkers (translation:
“brilliant stars”), which was originally developed by The Academic Centre for Dentistry Amsterdam, to be used by Dental

Health Support Workers (DHSWSs) within the Childsmile programme in Scotland.

DHSWs provide oral health support to targeted families in their home. The target group for this intervention is families
with young children, age 0-3 years, who are in need of additional support and may not be attending dental practice.

The first round of this Delphi survey pricritised the most important barriers to be included in our intervention to support
and improve home toothbrushing in young children. Following this prioritisation exercise and subsequent validation of
results, a set of 11 barriers was selected to be included in the intervention. These barriers are presented below.

1. Difficult child behaviour/non-compliance (e.g. lack of child co-operation, child refusal, child restlessness)

2. Structures and routines (e.g. disrupted routines; lack of routine, multiple care-givers, child lives between houses,
multiple children to care for, parents often interrupted and/or forget)

3. Parent/carer capability (e.g. manual brushing skills, skills in managing child behavicur or resistance, not confident in
their own ability to supervise effective toothbrushing or asserting parental brushing when child wants to brush
themselves)

4. Socal setting and influences (2.g. influence of others; lack of support from family and friends, unhelpful norms, poor
role models, parent’s own experience as 2 child)

5. Parent/carer attitudes or motivation {e.g. parent doesn't see importance, parent doesn't want to force child, parent
has given up or feels helpless to avoid decay)

6. Time constraints (e.g. ather priorities, busy schedules)

7. Parent/carer self-cares (e.g. parent too tired, parent stressad, parent unfit or unwell)

8. Cultural barriers {e.g. nerms regarding toothbrushing practices, language barriers, access to culturally appropriate
materials and resources)

5. Child appears upset (e.g. child in tears/crying, shows discomfort, child tirad)

10. Family resources (e.g. financial problems, lack of toothbrushes/ toothpaste, no appropriate space for brushing)

11. Parent/carer knowledge (e.g. knowledge of decay, of flucride, of need for twice daily toothbrushing, of age to start

toothbrushing, confusing advice from professionals, lack of instruction)

To address these barriers, the Uitblinkers conversational method consists of three phases.
- Opening the conversation

- Identifying barriers

- Discussing strategies for improving brushing, including agreeing actions and follow up

In this short ‘Delphi’ survey we will briefly outline each of these stages and ask you for your opinion, and any suggestions

for improvement you may have.

Thank you again for contributing and if you have any questions or encounter any problems with the survey, please
contact Emma Fletcher: efletcher.1@research.gla.ac.uk or academic supervisar Al Ross: alastainross@glasgow.acuk
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Section 1

Consent

1. I confirm that | have read and understood the Participant Information Sheet, version 1.0,
March 2021 (accessed here: tinyurl.com/4vbxmurf) and have had the opportunity to ask
questions. *

() ves
O No

2. | confirm that | have read and understood the Privacy Notice version 1.0, March 2021.

(accessed here: tinyurl.com/ktab9355) *
O Yes
(O No

3. | confirm that | agree to the way my data will be collected and processed and that data will
be stored for up to 10 years in University archiving facilities in accordance with relevant Data
Protection palicies and regulations. *

() ves
O No

4. lunderstand that my participation is voluntary and that | am free to withdraw at any time,
without giving any reason, without my legal rights being affected. *

Q Yes
() Ne

5. | agree to take part in this survey. *

Q Yes
O MNo

6. Please enter your name *

Enter your answer

7. What is your professional role? *

Enter your answer
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Section 2

Opening the conversation

The methodology starts by building a connection and creating a positive, non-judgmental atmasphere. This is done by focus-
ing an the positives and reinforcing any competency that the parent/carer can describe, by giving compliments and through
expression of empathy.

Prompts: First, ask what is going well with teothbrushing; give praise for even partial achieverments (e.g. brushing once a day,
some children do better than others, child accepts brushing sometimes); reinforce why what they are doing is so important.

Second, ask about the moments when toothbrushing is challenging or being skipped; encourage the parent to explore their
own barriers by asking for an elaboration, explicit examples or mora details of challenging situations; show understanding.

Reason behind this: Asking first about positive behaviours empowers the parent and avoids negative sentiment. Evidence
shows that people are more intrinsically motivated to change their behaviour if they feel competent, autonomous (involved in
the process & decisions) and connected (feeling accepted by the health professional).

8. What are your comment(s) on opening with positive behaviours? *

Enter your answer

9. Are there any barriers or pitfalls you can think of with this approach? =

O Yes
O No

10. If you answered yes, please say what you think these are?

Enter your answer

11. Do you have any alternative suggestions for opening the conversation on home brushing
with young children?

Enter your answer
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Identifying barriers

During the next phase, a set of cards with validated barmers to home brushing is shown to allow the parent to self-identify
with any issues they may be experiencing. The cards feature illustrations to support the conversation especially for those who

may have difficulty reading.

The barriers are listed in the first section and can be viewed zgain here: https:/Ainyurl.com/3f365fph Each card begins
“Brushing my child’s teeth is difficult because...”

Prompts: ask which barrier most applies; if there are multiple, reassure that these can be addressed in turn; show understand-
ing and be empathetic to any emotion or feeling of failure’, stress the norms i.e. how you often see people struggle with this;
stress that these barrier(s) can be addressed and that you will work through them together; avoid ‘telling them what to do’
and stress that there are usually opportunitias for people to find their own ways to get brushing done.

12. What are your comment(s) on presenting a set of barriers like this? *

Enter your answer

13. Do you have any alternative suggestions for identifying which of the known barriers to home
brushing might be at play?

Enter your answer

14. Do you have any further suggestions for avoiding ‘blame’ and not making this tco
judgemental or negative?

Enter your answer
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Section 4

Discussing strategies for improving brushing (including agreeing actions and
follow up)

Based on the barrier selected, an appropriate strategy is explored with the parent and agreed collaboratively. The back of each
card summarizes appropriate approaches for each barrier, which the support worker 'goes over' with the parent.

Prompts: Strategies based on stimulus control and operant conditioning, together with positive parenting as above; goal set-
ting is incorporated as 2 strategy for each barrier,

+  Stimulus control is focused on the context or setting for the desired behaviour. Specifically, parents are advised how to
set up the conditions at home in such a way that it prometes brushing. Advice focuses on structuring time and space, imple-
menting set rules and habits, and being clear and consistent when persuading or guiding the child.

*  Operant conditioning focuses on the consequences of behaviour. Desired behaviour is rewarded and undesired behaviar
is ‘punished’ or ignored. Specifically, parents are advised how to give praise or privileges for brushing and to provide negative
feedback where the child may refuse or be unwilling. The main aim is to focus positive attention on brushing whereby it be-
comes associated strongly with positive outcomes. This technigue also incorporates positive parenting which encourages par-
ents to avoid overly strict attempts to ‘enforce’ home brushing but to focus on peositive parent-child interactions, expressions
of warmth, positive reinforcement, and a consistent and clear parenting style.

*  Goal setting principles are employed when closing the conversation, agreeing to commit to try specific things that start in
small, graduated steps and which are followed up at an agread time to review

*  The overall model of conversation is based on motivational interviewing (MI). M1 is a step-by-step behavior change tech-
nigue to intrinsically motivate patients to practice good health behaviours by explaring personal reasons for change and
working towards a goal.

Different barriers of course reguire different specific approaches based on these general principles, but before we ask you a
few questions about this phase we have included two short ‘case studies’ for you to read which are intended to help you get a
holistic feel for the flow of the Uitblinkers conversation overall.

These case studies can be accessed here:

Case study 1 - Operant conditioning: tinyurl.com/t2makeh?
Case study 2 - Stimulus control: hitps:/tinyurl.com/hnpsb28

Academic references can be viewad here:
hittpss/Ainyurl.comyjhoskik




15. What are your comment(s) on the approach to improving supervised brushing for the target
group outlined above and illustrated in the case studies? *

Enter your answer

16. To what extent do you agree that families would be receptive to advice if delivered in this way
*

Strongly Disagree Disagree Neutral Agree Strongly agree
') iy i i iy
p— o o p— p—

17. To what extent do you agree that the psychological approaches in the tool are appropriate

and valid? *
Strongly Disagree Disagree Meutral Agree Strongly ag
Stimulus control O O O QO O
Operant conditicning O O O QO O
Goal setting () () () C) ()
Motivational interviewing () C) C) C) ()

18. Do you have any alternative suggestions for any general theories of behaviour change or
theory-based change mechanisms for parents supervising child brushing?

Enter your answer

Design and implementation

Finally, we are also interested in your wider opinion about design and implementation of the intervention.

19. Please say how much you agree with the following statements: *

Strongly Disagree Disagree Neutral

Support workers would need brief training in

psychological theory to deliver the O O O
intervention

Online delivery such as via hand-held devices ~ o~ —~
or tablets would be better than physical cards p— p— A
This could realistically be delivered in the — —~ —~
home setting L W L
Resources/materials to leave with families (e.g. ~ ~ —
reminders, diaries) would help R p— p—
This could be delivered effectively remotely ~ —~ —
(=g, videos calls) p— v L

20. Do you have any additional comments with regards to design and implementation of the

intervention?

Enter your answer

Agre

Y
L

Y
A

iy
L

Yy
p—

[
p—
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Appendix 7: Description of barriers presented to

participants in modified Delphi Round 1

Description of barriers used in Delphi Round 1:

Child related barriers

Difficult child behaviour/non-compliance (e.g. lack of child co-operation, child refusal, child
restlessness)

Child too tired/child falling asleep

Child appears upset - (e.g. child in tears/crying, shows discomfort)

Parent/carer related barriers

Parent/carer knowledge (e.g. knowledge of decay, of fluoride, of need for twice daily
toothbrushing, of age to start toothbrushing)

Parent/carer capability (e.g. manual brushing skills, skills in managing child behaviour or
resistance, not confident in their own ability to supervise effective toothbrushing, asserting
parental brushing when child wants to brush themselves)

Parent/carer attitudes or motivation (e.g. - parent doesn’t see importance, parent doesn’t want to
force child, parent has given up or feels helpless to avoid decay)

Parent/carer self-care (e.g. parent too tired, parent stressed, parent unfit or unwell)

Family environment related barriers

Time constraints (e.g. other priorities, busy schedules)

Social setting and influences (e.g. influence of others; lack of support from family and friends,
unhelpful norms, poor role models, parent’s own experience as a child)

Structures and routines (e.g. disrupted routine, lack of routine; multiple caregivers, child lives
between houses, multiple children to care for, parents often interrupted and/or forget)

Family resources (e.g. financial problems, lack of toothbrushes/toothpaste, no appropriate space
for brushing)

External input (e.g. complicated or confusing advice from professionals, lack of instruction, access
to services)

Cultural barriers (e.g. norms regarding toothbrushing practices, language barriers, access to
culturally appropriate materials and resources)
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Appendix 8: DHSW interview guide

Dental Health Support Worker Interview Guide

- Tell us a bit about yourself and your work in oral health support?
o E.g. experience, role, location
- What do you think are the main issues facing parents of young children with regards to
caring for their child’s oral health?
o Difficulties with toothbrushing?
=  Prompts from modified Delphi exercise
- What if anything have you tried with parents/ carers before?
o What worked, what didn’t, why/ why not?
[From here, introduce concept of intervention — bit of background about Uitblinkers, what it is, what

we are doing. Opening conversation with positive behaviours, non-judgemental atmosphere]

- What are your thoughts on this approach? — What do you like? What would you change?
How would you normally start conversation?
[Show list of toothbrushing barriers with explanation as to where they came from]
- What do you think of the barriers to toothbrushing selected?

o Are there any missing?

o Do these barriers match with your experience working with parents?
[Introduce/show cards and how they are used - original Uitblinkers cards and alternatives — with
photograph/illustration]

o What are your thoughts on presenting the barriers like this?

o What do you think of the cards themselves?

= Design, pictures, size, number, ease of use
o Which style of card do you prefer? Any ideas as to how they could be improved?
o How useful to you think use of these cards would be in discussing toothbrushing

with parents referred to the DHSW service?
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o How would parents respond to their use?

o Do you currently use any materials that you bring on home visits e.g. leaflets,
folders, tablets etc

[Introduce techniques — use case studies as examples]
- What about the tips/ strategies to help parents/ carers?

o Do these ‘solutions’ match with your experience working with parents?

o Would the suggestions for follow up work?

o Do you currently leave any materials with parents e.g. reminder cards, information
cards? Is this useful?

o What do you think would be best to leave with families in this situation? ?reminder

card for dentist appointment?

- What about your own ability to carry this out? Or your colleagues?
o Confidence, skills, how it would feel
- What about parent / family factors?
o Attitudes, acceptance, ability to understand, adherence?
o How would you feel about carrying out this intervention?
- What are the practical issues with carrying out the intervention using these resources and/or
what would help?
o Space, time, home setting/environment/ other resources required
o Management of the programme e.g. your job/ role/ training
o We are building up some scenarios/case studies such as previously mentioned —
would these be useful for training purposes?
- Which parents do you think this intervention would be most useful for?
o Targeted? How to decide which parents?

- How do you think this fits with general initiatives/ policy for Scotland’s young people?
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o E.g. educational and other interventions, joined up working, community linking
- Is there anything else about the intervention we have not covered that you feel is

important?
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Appendix 9: Prototype cards used in DHSW interviews

Toothbrushing is challenging when my
child won’t allow me to brush their
teeth

Toothbrushing is challenging
when my child won’t allow me
to brush their teeth




Toothbrushing is challenging
when my child won'’t allow me
to brush their teeth

pixtastock.com - 63053615
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Toothbrushing is challenging
when | have a lot going on

D @ @

©) dreamstime.com

Toothbrushing is challenging
when my child won’t allow me
to brush their teeth

289



290

Appendix 10: Example Nvivo coding of DHSW interview

transcripts
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Appendix 11: Definitions of BCTs

BCT Definition as described in the BCT taxonomy (Michie et al., 2013)

Self-monitoring of behaviour Establish a method for the person to monitor and record their behaviour(s) as part of a
behaviour change strategy

Graded tasks Set easy-to-perform tasks, making them increasingly difficult, but achievable, until behaviour
is performed

Behavioural rehearsal/practice Prompt practice or rehearsal of the performance of the behaviour one or more times in a
context or at a time when the performance may not be necessary, in order to increase habit
and skill

Habit formation Prompt rehearsal and repetition of the behaviour in the same context repeatedly so that the

context elicits the behaviour

Rewards - incentives Inform that performance will be rewarded contingent on behaviour in the future

Restructuring the social environment | Change, or advise to change the social environment in order to facilitate performance of the
wanted behaviour or create barriers to the unwanted behaviour (other than prompts/cues,
rewards and punishments)

Environmental changes (e.g. objects | Change the environment in order to facilitate the target behaviour (other than prompts,

to facilitate behaviour) rewards and punishments, e.g. choice of food provided)
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Avoidance/changing exposure to
cues for the behaviour

Advise on how to avoid exposure to specific social and contextual/physical cues for the
behaviour, including changing daily or weekly routines

Goal/target specified: behaviour or
outcome

Set a goal defined in terms of the behaviour to be achieved

Emotional consequences

Provide information (e.g. written, verbal, visual) about emotional consequences of performing
the behaviour

Comparative imaging of future
outcome

Prompt or advise the imagining and comparing of future outcomes of changed versus
unchanged behaviour

Verbal persuasion to boost self-
efficacy

Tell the person that they can successfully perform the wanted behaviour, arguing against self-
doubts and asserting that they can and will succeed

Persuasive communication

Credible source presents arguments in favour of the behaviour

Health consequences

Provide information (e.g. written, verbal, visual) about health consequences of performing the
behaviour

Feedback on behaviour

Monitor and provide informative or evaluative feedback on performance of the behaviour (e.g.
form, frequency, duration, intensity)

Instruction on how to perform the
behaviour

Advise or agree on how to perform the behaviour

Goal-setting

Set or agree on a goal defined in terms of the behaviour to be achieved
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Social support (emotional) Advise or agree on how to perform the behaviour

Problem-solving Analyse, or prompt the person to analyse, factors influencing the behaviour and generate or
select strategies that include overcoming barriers and/or increasing facilitators

Coping skills Analyse the problem and generate or select solutions that include overcoming barriers and
increasing facilitators

Reduce negative emotions Advise on ways of reducing negative emotions to facilitate performance of the behaviour

Discrimitive (learned) cue Identify an environmental stimulus that has been repeatedly associated with contingent

reward for specified behaviour

Prompts/cues Introduce or define environmental or social stimulus with the purpose of prompting or cueing
the behaviour. The prompt or cue would normally occur at the time or place of performance

Social support (practical) Advise on, arrange, or provide practical help (e.g. from friends, relatives, colleagues,
‘buddies’ or staff) for performance of the behaviour

Social comparison Draw attention to others’ performance to allow comparison with the person’s own
performance
Social support or encouragement Advise on, arrange or provide social support (e.g. from friends, relatives, colleagues,’

buddies’ or staff) or non-contingent praise or reward for performance of the behaviour. It
includes encouragement and counselling, but only when it is directed at the behaviour

Information about others’ approval Provide information about what other people think about the behaviour. The information
clarifies whether others will like, approve or disapprove of what the person is doing or will do
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Modelling/demonstration of
behaviour

Provide an observable sample of the performance of the behaviour, directly in person or
indirectly e.g. via film, pictures, for the person to aspire to or imitate

Planning, implementation

Prompt detailed planning of the behaviour goal (including at least one of context, frequency,
intensity and duration of performance)

Action planning (including
implementation intentions)

Prompt detailed planning of performance of the behaviour (must include at least one of
context, frequency, duration and intensity). Context may be environmental (physical or social)
or internal (physical, emotional or cognitive)

Adding objects to environment

Add objects to the environment in order to facilitate performance of the behaviour.




the toothbrushing tool

This tool has been designed to allow Dental Health Sup-

port Workers to engage with parents/carers in supportive
conversations about home toothbrushing for young children.
it helps parents and carers identify. and begin to overcome.
common barriers that many people face in encouraging and
supervising daily toothbrushing for young children. it aims to
improve child toothbrushing behaviours by focusing on known
barriers related to toothbrushing in the home.

Appendix 12: Full prototype STAR tool used in simulation testing

the B process

The tocl has been designed for use in home visits by Dental Health Support
‘Workers but can be used in other settings such as dental practices.

It is intended to help parents/carers of young children whose toothbrushing is in-
itiated and supervised by adults. While the tool has been designed for using with
children age 0-3 years old, it can be adapted to help with older siblings also.

The star process follows 4 steps:

support Parent/ carer is asked what is going
well with child toothbrushing, or things that have
worked before and why

talk through barriers Parent / carer
chooses from a list of common barriers which
represent difficulties that they may be having
in supporting child toothbrushing

apply Staff and parent/ carer go through
potential tips that can help

recap Staff and parent/carer arrange to follow
up and see how things are going

When using the STAR tool, it is often best to discuss one barrier at a time.
If there are other issues to address, we recommend picking these up during
subsequent visits or conversations.

295



296

the ma:otl'bmﬁin; tool

talk through barriers Parent / s

chooses from a list of common barriers which
represent difficulties that they may be having

support Parent/ carer is asked what is going
well with child’s toothbrushing, or things that have

worked before and why in supporting child toothbrushing
Opening the conversation Using the cards
Most parents/carers have tried various things to establish regular child Many parents/carers experience issues with child toothbrushing. The STAR tool
toothbrushing. Some may have worked better than others. is designed such that all 11 cards are displayed. and parents/carers choose from
the set With judgement, and when support workers get to know families, or have
The STAR tool follows a Motivational Interview model, allowing parents/ carers had previous conversations, it may be that a particular set are presented that are
to choose their own bamiers to address and to identify sclutions with support likely to represent known issues.

Communication follows the general CARS style:
O - Open Cuestions Each card depicts a home toothbrushing barrier to do with children, parents/car-

A - Affirmations ers and family circumstances.
R - Reflective Listening
S - Summarising

To begin with it is good to ask and assess what they think is working, or perhaps
what has worked in the past.

We've included examples of 'what to say” throughout. This is not intended to be
a 'script’ that people read word for word. but to give a framework for guiding the
cenversation using an empathetic and parent-centred communication style.

Have you managed sometimes to get
[name of child/children] to brush their teeth?

Well done, it's never easy...!

t do you think helps [name of child/children] Let’s have a look at things that we know can lead to

problems with regular toothbrushing for children at

to brush their teeth regularly? home, OK?
If it's hard for the parent/carer to explain, suggestions can be made- this could be What we've got are images, with statements that indicate
in terms of practical things like when toothbrushing happens or where, or whether how you may be feeling, OK?

incentives for the child work, or who does the supervision, etc.

We will go through them, and then you can choose which
one best reflects any difficulty you may be having, so we
can have a wee chat about that, OK?

We'll just go through some of the things that can ‘get in
the road’ of toothbrushing - is that OK? - and we can see if

there’s anything I can maybe help with, OK?
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BARRIER CARD 1

My child refuses
to let me
brush their teeth

make it easierto
build trust

This barrier concerns difficult child
behaviour/non-compliance (e.g. lack of child
co-operation, child refusal, child restlessness).
It can apply to very young children, or to
children who are trying to assert independence

P 4 as they get a little bit older.

The ways to address this barrier are based on operant conditicning to reward
positive behaviours and avoid reinforcing negative ones. Generally, this card is
approached by supporting parent skills in overcoming the child's resistance.
The positive behaviour of child brushing is alse supported by role modelling
and setting of realistic goals.

Advise parents that while it may seem easier to give in, this can cause
tooth decay or gum problems

Point out that allowing children to skip toothbrushing may lead to
them refusing other things, like eating healthy snacks, getting ready for
school in time etc.

Suggest that children brush (or mimic brushing) the parent’s teeth at
the same time to encourage them and allow habit formation; child may
on their doll or teddy first

to make it fun

Encourage parents to try brushing in small steps \

gradually build up. For slightly older children, brushing a few teeth at a
time or ‘counting to five’ while brushing can be a scaffold from which to
increase brushing time

Encourage the parent to praise their child when they do well with
brushing; older children can receive a suitable reward e.g. extra
bedtime stories, stickers, choosing a game to play

not ‘to them’ can ‘Givingin'is

understandable and
can seem the easiest
thing to do - but we know
it111ead to harder things
to manage in future,
like dental visits or
other health problems
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the toothbrushing tool

My child appears upset

when I’'m trying to get
them to brush

This barrier concerns children that are
showing pain or discomfort, or perhaps
tiredness or irritation. Try to determine the
reason for the child being upset.

The ways to address this barrier are based on Operant Conditioning (rewarding
positive behawviours and avoiding reinforcement of negative behawviours) and
Stimulus Control {to find the best setting for toothbrushing to take place). The
positive behawviour of child brushing is also supported by rele modelling and
setting of realistic goals.

Reassure parents that this is a very common issue especially in very
young children

Try to determine the cause of the child being upset - it's important
to rule out any physical pain first so ask if the parent has noticed any
bleeding gums or marks on teeth — refer to a dentist if necessary

If pain is suspected, suggest using a soft brush, starting in an area that
isn't sore

Stress that avoiding brushing could lead to more pain

Suggest that children brush (or mimic brushing) the parent’s teeth at
the same time to encourage them

Suggdest singing/playing a song alongside brushing to make it fun
Encourage parents to try brushing in small steps initially then
gradually build up. For slightly older children, brushing a few teeth at a
time or ‘counting to five" while brushing

If it seems the child is tired, encourage brushing earlier in the evening

Encourage parents to avoid showing irritation e.g. by raising
their voice when the child is upset; suggest offering praise and
rewards like bedtime stories or stickers to encourage

the child to allow brushing
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the m‘aotl-bmshing tool

I often think I am not
brushing my child’s
teeth in the right way

This barrier concerns parent/carer capability.
This is often an issue with new parents or
with very young children.

The ways to address this barrier are based on behaviour change technigues
to do with self-belief and self-efficacy; capability is encouraged, and good
technique is reinforced.

Generally, this card is approached by supporting parent confidence.

Find out a bit more — what is it about their brushing they feel unsure
about - is it the actual brushing, fear of upsetting the child, inability to
manage behaviour, or something else

Reassure the parent that many if not all people feel like this at some
point- especially when starting out or with very young children

Demonstrate toothbrushing and explain it in easy steps - tailor this to
suit the parent’s stage and ability to absorb the information

Reinforce the importance of keeping up with twice daily brushing -
this will quickly help strengthen their confidence and skills

Help make an appointment with the dentist to check teeth and gums
which will stress the importance, and hopefully confirm that brushing
is going well
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the Mootrbmshing tool

I can’t really see the
point in forcing my child
to brush

300

Try to determine what specific issues they
have (e.g. parent doesn't see importance,
parent doesn't think it’s their job, parent has
given up or feels helpless to avoid decay
particularly in baby teeth).

The ways to address this barrier are drawn from theory-based technigues on
habit formation and perceptions of consequences. Inforrmation on the important
autcomes of oral health behaviours should be reinforced. In addition, the
setting of realistic goals can help work towards the formation of healthy
toothbrushing behaviours.

Reassure parents that this is a common feeling you see in
parents/carers

Find out a bit more - what issues are they having and do they always
feel like this or only sometimes

Stress the importance of regular brushing to avoid any dental health
problems like bleeding/sore gums or tooth decay

Explain that by brushing twice daily and reducing sugar, it is possible
to prevent decay in baby teeth - and if they have healthy baby teeth,
they are more likely to have healthy adult teeth too

Encourage parents to get into a routine with toothbrushing, ideally
brushing at the same time each day, so their child will anticipate it and
be less likely to act up

Reassure parents that if there’s a time when they are finding it difficult,
it's ok to walk away and try again later when things are a bit calmer

-y

Everybody
- Establishing a

toothbrushing routine
is one of the best things

you can do for your
child’s health

This barrier concerns parent/carer motivation.




the m“nhbmshing tool

I don’t really know what
I’'m supposed to do or
where to start

This barrier concerns parent/carer knowledge.
Try to determine what it is that they are unsure
of or confused by (e.g. knowledge of decay, of

! fluoride, of need for twice daily toothbrushing,
\‘ of age to start toothbrushing, confusing advice
from professionals, lack of instruction).

i

Information on good oral health behaviours should be provided. The ways to
address this barrier are drawn from theory-based techniques on explanation
and demonstration of the behaviour, followed by habit formation. In addition,
the setting of realistic goals can help work towards the formation of healthy
toothbrushing behaviours.

Find out a bit more about what the parent feels they struggle with and
if there is anything in particular they would like help with

Ensure they have basic knowledge on brushes, toothpaste, fluoride,
and technique

Advise parents to start brushing as soon as the first tooth erupts to
allow healthy habits to start early

Give parents the opportunity to ask questions or even try brushing if
they feel comfortable

Offer to help parents to figure out the best toothbrushing routine for
them and their family

Explain that baby teeth can be particularly susceptible to decay but
starting a good toothbrushing routine along with a healthy diet can
avoid any problems and set up good habits which can mean they are
less likely to experience decay in their adult teeth too

. -

All this ' Start brushing
information a5 800N as your
can be confusing baby has their first

and can feel Don't worry, tooth so they get an
like owerload I'll just go over early start in
at times! the basics to start healthy habits!
and we can talk
through everything
together

301



I am stressed

the Mmt hbrushing tool

302

L] > Try to determine the nature of any issues

This concerns parent/carer self-care.

(e.g. parent tired, parent stressed, parent
unfit or unwell).

The ways to address this barrier are drawn from theory-based techniques on
positive reinforcement, embedded routines, problem solving and reducing
negative emotions. In addition, the setting of realistic goals can help work
towards the formation of healthy toothbrushing behaviours.

Reassure parents that it is normal to feel like this sometimes and ask
if you can talk this through with them

Ask parents to talk through their day-to-day routine and discuss any
stressors

Explain that regular brushing makes children more cooperative,
which will require less energy on their part

Advise that toothbrushing time can be flexible depending on when it
is most suitable for them and/or when they may be less tired or less
busy (for example just after dinner as long as the child doesn't snack
after this)

Depending on the nature of the problem, you may need to judge if
referral to other services is required or an appointment with the
parent’s GP is more suitable

-

We have all
‘been there
sometimes- feeling
tired, stressed or
pulled in multiple
directions
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We don’t have the same
routine or people in the
house every day
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This barrier concerns general caring structures
and routines. Try to work out the nature of the
family’s present routine (e.g. disrupted routines;
lack of routine, multiple care-givers, child lives
between houses, multiple children to care for).

The ways to address this barrier are based on Stimulus Control (to find the best
setting for toothbrushing to take place). In addition, the setting of realistic goals
can help work towards the formation of healthy toothbrushing behaviours.

Ask parents to talk through their current routine and how it is making
toothbrushing difficult

Help parents to work out the best place(s) and time(s) for
toothbrushing to fit in and where it is least likely to be disrupted

Give suggestions/ideas of different ways they could make brushing
easier to take place. For example, in the evenings, brushing straight
after dinner or before putting on pyjamas and laying out children’s
clothes/bag the night before to save time in the morning to
accommodate brushing

Encourage parents to have a discussion with other caregivers about
their child's toothbrushing routine - suggest writing it down or making
a chart which you could help with if parent would prefer

Give extra toothbrushing packs to make sure their child always has a
brush and toothpaste when they stay elsewhere

Stress the importance of brushing twice daily when they are looking
after their child
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feel support from

other people

This barrier concerns social setting and
influences (e.g. influence of others; lack of
support from family and friends, unhelpful
norms, poor role models, parent’s own
experience as a child)

The ways to address this barrier are drawn from theory-based technigues on
habit formation, social support and addressing social norms, and providing
information about the impeortant cutcomes of health behaviours. In addition,
role modelling and the setting of realistic goals support the formation of
healthy toothbrushing behaviours.

Allow the parent to explain how this barrier makes them feel and how
it impacts on toothbrushing

Ask if they are able to have a conversation with others about their
feelings and wishes regarding their child’s toothbrushing routine or
snack intake; explain why they need to take control, while remaining
calm and firm

If the parent would prefer, offer to be present during this conversation
for support or advice/input

Provide contacts for groups or services to provide parent with extra
support; often this gives a platform by showing how many others face
the same issues

Parents may not have been used to brushing themselves. Explain the
importance of brushing twice a day from when teeth first erupt to
prevent tooth or gum problems in the future

Suggest that others brush alongside the child. This is much better than
offering sweets but is also fun and still something the child will enjoy
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difficult to find time for
toothbrushing
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This barrier concerns time constraints
(e.g. lots to do, interruptions, other priorities,
busy with other children).

The ways to address this barrier are based on Stimulus Control (to find the best
setting for toothbrushing to take placel. In addition. the setting of realistic goals
can help work towards the formation of healthy toothbrushing behaviours.

Ask parents to talk you through their current time management to find
out more about what problems they have been having

Work with parents to try to establish time and place for toothbrushing,
and who will carry it out, so that it is least likely to be disrupted

Give suggestions/ideas of different ways they could make brushing
easier to take place. For example, in the evenings, brushing straight
after dinner or before putting on pyjamas and laying out children’s
clothes/bag the night before to save time in the morning to
accommodate brushing

Explain to parents that if they can find a good time to fit in
toothbrushing, it is more likely to happen without having too much of
an impact on the rest of their day or routine
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The information I get
doesn’t seem to be for
people like me

This barrier concerns cultural barriers.

Try to determine specifically what they are
struggling with (e.g. norms regarding
toothbrushing practices, language barriers,
access to culturally appropriate materials
and resources).

The ways to address this barrier are drawn from theory-based technigues on
habit formation, addressing social norms, and providing information about
the important outcomes of health behaviours. In addition, role modelling and
the setting of realistic goals support the formation of healthy toothbrushing
behaviours.

Offer parents the assistance of an interpreter if they would feel more
comfortable

Offer to help make an appointment with a dentist to have a look at
their child's teeth and gums to make sure brushing is going ok

Provide information on the best way to brush a child's teeth,
explaining that most children including babies have their teeth
brushed twice per day

Ask parents to explain in their own terms any ways in which they are
struggling with brushing; ask if there is anyone in their own
community that might be able to help

Provide leaflets in their preferred language for parents to go through
and offer to answer any questions
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We often don’t have
things like toothbrushes

or toothpaste

This barrier concerns family resources.
(e.g. financial problems, lack of
toothbrushes/toothpaste, no appropriate
space for brushing).

Try and explore any underlying family issues. The ways to address this barrier
are drawn from theory-based technigques on the provision of social support
and adding essential items to the environment. In addition, the setting of
realistic goals can help work towards the formation of healthy toothbrushing
behaviours.

Find out a bit more about what issues the parent/family
are experiencing

Offer to leave a supply of toothbrushes and toothpaste, including for
other siblings in the house

Advise parents that the toothpaste is also suitable for adults to use
as it contains the correct amount of fluoride

Leave contact details so parents can let you know when they are
running low on toothbrushing supplies

Depending on what problems the family are having, you can suggest
referral/ linking with other services to help the parent manage these
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apply Staff and parent/ carer go through potential
tips that can help

Going over tips to help overcome the barrier

Use the suggestions on the back of each ‘barrier’ image. Clarify what the barrier
represents and check this is something that the parent/carer identifies with_ With
all barriers, stress the importance of regular brushing. There are general things
you can say that apply to all the cards.

I can really see why this could be hard. But we know
toothbrushing is one of the most important things you can
do for [child name]'s teeth and gums so that they get into
the habit.

Nurses, doctors, health visitors, teachers will all tell you
how important toothbrushing is.

Invelving parents in the process is vital- both in choosing barriers they can identify
with, and in coming up with realistic solutions.

What do you think might help? Is that going to be worth a
try do you think?

Then see what tips the parent might be able to camy out.

I won't ask you to try anything too hard, or that you don't
think will work, OK?

If parents choose more than one, reassure them that these can be addressed in
turn or in future visits. Show understanding and stress how normal this is.

There may be other things from your own experience as a parent/carer or that
have worked with your Childsmile families before.

One thing I have seen that sometimes works for other mums/

carers like you is...

recap Staff and parent/carer arrange to follow up
and see how things are going

Closing the conversation and agreeing the plan
of action

This step is vital Affirming what's been discussed and agreed, and setting
expectation for reviewing and following up, is crucial to maintaining motivation.
The aim is to finish with something that may be a challenge but is within the
parent/carer's reach and capability.

End the conversation by surmmarising what you have discussed and creating an
‘action plan’ with the parent/carer that is suitable and realistic for them and con-
tains a timeframe to follow up.

A key part of trying to sustain behaviour change is to agree realistic, simple tasks

at the right time for the right person, and to accept and plan for something not
working cut straight away

Ok so we are going to try [...] OK?

How do you feel about trying this? I really think you can

manage this.

Don't worry if it doesn't work straight away. Keep trying
and we can discuss next time OK?

Depending on the barrier and circumstances of the visit, it may be possible for the
parent/carer to try out some of the tips and toothbrushing suggestions with the
help of the support worker.

The main thing is to choose actions that can be reasonably attempted, not those
that seem a long shot’, or ‘everything at once’
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Contact details for further information

efletcheri@researchglaac.uk
alastairross@glasgow.ac.uk
andrea sheniff@glasgow.ac.uk
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Appendix 13: Vignettes used for training as part of
simulation workshop

Parent 1

Parent: Claire Brown
Age: 23

The Dental Health Support Worker (DHSW) has come to visit you in your home because
you are having difficulty brushing your child’s teeth.

The DHSW will:
1. Ask you what you have tried and what seems to work
2. Give you a set of cards to choose from which show difficulties people have with
brushing
3. Discuss the card you choose and how to support toothbrushing
4. Recap and agree a plan for seeing you again

You are 6 months pregnant and have a daughter, Abby, who is 18 months old. You are
married, but your husband is a long-distance lorry driver, and is often away from home for
several days at a time. This means you are looking after Abby, very much on your own.
Your mother was a help with the childcare, but she can’t help out as much at the moment
as she’s been unwell.

Guide:
When asked what is going well with brushing

Say that it is a bit better in the mornings when you feel Abby is less tired. You know you're
supposed to brush twice a day but sometimes it’s difficult.

When prompted by the DHSW to look through the cards

Choose card number 2 ‘My child appears upset when | am trying to get them to brush’ [but
say you can relate to a lot of them]

The DHSW will talk you through some of the techniques that you could try out with Abby.
Be a bit hesitant at first that you could have trouble trying these tips out:

e Abby is prone to having tantrums when you try to brush her teeth, especially at night
time

e When Abby is upset, it can cause you to get really stressed

e You try your best but often end up skipping brushing as it’s the only way to calm her
down

o You often feel like you are failing by not brushing her teeth every day but you can’t
see any other way

e You sometimes forget to brush until just before Abby is going to bed and she can be
a bit grumpy before you’ve even started brushing.
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If asked - you haven’t noticed any bleeding gums or holes in Abby’s teeth and don’t think
she is in any pain.

They may suggest: using soft brushes, doing your own teeth so that Abby joins in, singing/
playing songs when brushing, starting with small steps (counting to 5) then building up, etc.

You hadn’t thought or heard about some of these tips before — you are a bit worried it might
be hard work but finally you allow yourself to be persuaded and agree to try out the
suggestions that the support worker makes and that you will let them know how you have
gotten on in a couple of weeks.
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Parent 2

Parent: Samantha White:
Age: 29

The Dental Health Support Worker (DHSW) has come to visit you in your home because
you are having difficulty with brushing your youngest child’s teeth.

They will:
e Ask you what you have tried and what seems to work
e Give you a set of cards to choose from which show difficulties people have with
brushing
e Discuss the card you choose and how to support toothbrushing
e Recap and agree a plan for seeing you again

You are a single mother of three children aged 2, 8 and 10. The DHSW will focus on how
brushing is going for your 2 year old, Jamie. Your children also stay every other week at
your ex-partner’s house along with his partner and her children

Guide:
When asked what is going well with brushing

You find that brushing tends to be ok at night time because the two older children watch
TV before bed and you have a set earlier bedtime for the younger one. Brushing isn’t so
much of problem in the evenings when your children are staying with you, and you feel
fairly comfortable with the brushing itself but just struggle to fit it in sometimes. Your older
children are able to brush themselves so you just let them get on with it.

When prompted by the DHSW to look through the cards

Choose card number 7 ‘We don’t have the same routine or people in the house every day’
[but say you can relate to a lot of them]

The DHSW will talk you through some of the techniques you could try out
Be a bit hesitant at first that you could have trouble trying these tips out:

e Inthe mornings it is ‘chaos’ with lots of interruptions and everyone trying to leave
the house at the same time so often you forget or don’t have time to brush

e Brushing is often forgotten on days when the children are going between the
houses as there is just so much going on

e You don’t have any idea how often the children’s teeth are brushed when they are
staying at their dad’s house but you often notice your Jamie’s teeth don’t look very
clean when you brush his teeth when he gets back from there

e You get on ok with your ex-partner but haven’t every really discussed
toothbrushing with him and would find it a bit awkward

The DHSW may suggest: different ideas for adjusting your morning routine to make it
simpler to brush Jamie’s teeth, advice on how to manage brushing when between
different households, encourage conversation with other caregivers about brushing
routine.
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You hadn’t thought about some of these tips before — you are a bit worried it might be hard
work but finally you allow yourself to be persuaded and agree to try out the suggestions that

the support worker makes and that you will let them know how you have gotten on in a
couple of weeks.
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Parent 3

Name: Chloe Smith
Age: 22

The Dental Health Support Worker has come to visit you in your home because you are
having difficulty with brushing your child’s teeth.

They will:
e Ask you what you have tried and what seems to work
e Give you a set of cards to choose from which show difficulties people have with
brushing
e Discuss the card you choose and how to support toothbrushing
e Recap and agree a plan for seeing you again

You one child, a daughter Evie who is 9 months old. You have a partner you lives with you
who works during the day. You usually look after Evie yourself but sometimes get help from
your mum on days when she is not working.

You don't attend the dentist regularly yourself, only really when you have a problem. You
have a few fillings in your teeth and had to get 2 teeth out a couple of years ago as they
had holes in them and you were in agony.

Guide:

When asked what is going well with brushing

You get on ok when she is in a better mood but otherwise you struggle

When prompted by the DHSW to look through the cards

Choose card number 4 ‘I can’t really see the point in forcing my child to brush’

The DHSW will talk you through some of the techniques that you could try out with Evie.
Be a bit hesitant at first that you could have trouble trying these tips out:

¢ You think Evie has only got 2 or 3 teeth.

e You have sometimes tried to brush her teeth but she usually won’t open her mouth
or ends up crying and screaming.

e You now only brush when she’s in a good mood as it just ends up stressing both
you and Evie out otherwise.

¢ Baby teeth always get end up with holes in them but they just fall out anyway so you
don'’t think it is that big of a deal.

e You'd rather just leave brushing for a while until she’s a bit older when it will be
easier.

They may suggest: how to get in to a brushing routine so your child can get used to
brushing, importance of regular brushing at a young to avoid any problems with both baby
and adult teeth by setting up healthy habits.

You hadn’t thought about how important brushing baby teeth is but it woud be good if Evie
didn’t have problems with her teeth like you have had. You are a bit worried it might be hard
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work but finally you allow yourself to be persuaded and agree to try out the suggestions that
the support worker makes and that you will let them know how you have gotten on in a
couple of weeks.
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Parent 4

Name: Jessica Sloane
Age: 24

The Dental Health Support Worker has come to visit you in your home because you are
having difficulty with brushing your child’s teeth.

They will:
e Ask you what you have tried and what seems to work
e Give you a set of cards to choose from which show difficulties people have with
brushing
o Discuss the card you choose and how to support toothbrushing
e Recap and agree a plan for seeing you again

You are a single mum to your son Alfie, who is almost 2 years old. You work in a care
home where you often do shift work so your mum looks after Alfie when you are at work.
With your shift patterns, you are sometimes not home for morning or evening brushing.

Guide:
When asked what is going well with brushing

You sometimes find brushing ok, especially when you have a few days off in a row which
means you can get a routine going.

When prompted by the DHSW to look through the cards

Choose card number 8 ‘I don't really feel support from other people’

The DHSW will talk you through some of the techniques that you could try out.
Be a bit hesitant at first that you could have trouble trying these tips out:

¢ You do try to stick to a routine often find it difficult to brush as Alfie refuses

¢ You have asked your mum how she gets on and she tells you that she sometimes
forgets to brush his teeth and sometimes she tries but skips it as he doesn’t really
like it.

e You are aware that this isn’t right but are not sure what else you can do as you are
at work when this happens.

e You are also aware that your mum often gives sweets and juice to Alfie during the
day when you are at work which you know is bad for his teeth.

¢ You have mentioned it to your mum once but she told you it was just a treat but
you worry that he gets sweets too often.

e You are hesitant about speaking to your mum again as you don’t want to sound
too critical as you know she is doing you a favour looking after Alfie.

e You are not sure what else you can do to help the situation and often feel like you
need more support.

o You want to make sure Alfie doesn’t have any problems with his teeth like you
have had with your own teeth.

The DHSW may suggest: advice on how you can have a conversation with your mum
about importance of brushing regular brushing and avoiding sugar, information about
other services/groups which can provide extra support.
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You are a bit unsure at first as you know it will be awkward to have that conversation with
your mum but allow yourself to be reassured that it is really important that you do so and
are grateful for any help given to have that conversation. You also didn’t know about the
groups where there are other parents having the same issues as you. You agree to try out
the advice and let the DHSW know how you are getting on in a couple of weeks.
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Appendix 14: Interview guide used for exit interviews
with DHSWs and parents following simulation
workshop

Workshop brief exit and follow up interview guide

Workshop exit interview questions for DHSW's

- What are your overall thoughts on today?
- What went well/ not so well?
o Did you feel comfortable/confident using the tool(s)? Why/why not?
o Was it practical e.g. time/ space/ readability?
o How do you think the families felt?
- Do you think the intervention will be useful for parents/families like those you were
working with today?
o  Why/why not?
- How prepared did you feel after training?
o Was it what you were expecting?
o How could we improve the training?
- If we were using the tool across Scotland, what changes/improvements could be made
first?

Prompts from conversation itself e.g. anything they appeared to struggle with
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Workshop exit interview questions for parents

What are your overall thoughts on today?
Do you think the tool(s) you went through would be useful/helpful to you personally?
Other parents?
o What features did you like and why?
o Are there any aspects you didn’t like and why?
Will you be trying out any of the things you discussed on toothbrushing?
o Do you think they will work?
o What else would help?
Would it be useful to be left anything after the visit by your DHSW? E.g. reminders
o What type of reminder would be most useful to you or would you be most likely
to look at?
o Cards/fridge magnet/text or video reminder?

What would you change? Why?
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6 week follow up questions for parents

Has the tool/discussion with DHSWs been helpful/useful to you?
Have you made any changes as a result?

o What changes have you made?
Is there anything else you think would be helpful/additions/changes?

Have tips had any benefit in any other aspects outside toothbrushing e.g. diet, bedtime
routines
Have the tips had any impact on other family members/siblings?
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