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1	 Introduction

1.1	the  need for a guideline

Dental caries (tooth decay) is a preventable disease. Dental biofilm (plaque) is a naturally occurring layer of 
bacteria and salivary proteins present in the mouth that builds up on exposed tooth surfaces. If not removed, 
the bacteria metabolise dietary carbohydrates releasing acid into the biofilm layer which, over time, can 
demineralise the enamel and dentine giving rise to caries. The process is dynamic and can be controlled so 
that early lesions do not progress or established lesions can be arrested.

Dental health in Scotland has shown a steady improvement since the 1980s. The proportion of primary one 
pupils with no obvious dental decay has risen from 42% in 1988 to 73% in 2013.1 This still means, however, 
that more than a quarter of Scottish children suffer with a preventable disease and this burden is greatest 
in those from disadvantaged backgrounds with just 61% of primary one pupils from the most deprived 
quintile of the population free from obvious decay compared with 82% from the least deprived quintile.1

Inequalities in dental health have not narrowed significantly in recent decades and public health approaches 
are increasingly focusing on the social determinants of health. Conceptual models of the factors affecting 
children’s oral health which describe a range of influences at community, family, and child-level, are helpful in 
understanding these wider determinants.2 One approach to addressing many of these factors is the adoption 
of the common risk factor approach to disease prevention.3 Diet is one of the common risk factors with a 
role in dental caries, obesity, heart disease, stroke, cancers and diabetes. The role of diet in dental caries is 
not specifically addressed in this guideline as national oral health and nutritional guidance was published 
for health professionals in Scotland in 2012 (see section 1.2.1).4

Recommendations from previous SIGN guidelines on dental caries have been incorporated into the Scottish 
Dental Clinical Effectiveness Programme (SDCEP) guidance on the prevention and management of dental 
caries in children.5 They have also informed the development of the national Childsmile programme 
 (www.child-smile.org) which provides a comprehensive, free, public health pathway for disease prevention 
and care to all children and young people in Scotland up to the age of 17 years.

While wider public health- and population-based programmes such as the Childsmile programme are 
important to develop and maintain there are still marked differences in the use and delivery of preventive 
approaches in dental practice. Consequently, there is still a need to review and update the evidence in 
order to clarify which techniques and approaches are the most effective. Due to variation in frequency of 
presentation of children to primary dental care services it is particularly important to take full advantage 
of episodes when children attend for dental care. The preventive potential of one-to-one interactions 
between members of the dental care team and children should be maximised by focusing attention on key 
interventions and messages.

1.2	 REMIT of the guideline

1.2.1	o verall objectives

This guideline provides recommendations based on current evidence for best practice in dental interventions 
to prevent caries in children and young people aged 0–18 years carried out by dental care teams within 
dental practices in Scotland. The guideline focuses on advice or interventions that are applied at an individual 
rather than a population level. This does not imply that population-based approaches are not important or 
not recommended.

In Scotland, population-based approaches designed specifically to improve children’s dental health are 
delivered within the Childsmile programme. Policies, regulatory structures and targeted community 
interventions to reduce sugar consumption or promote uptake of exercise, for example, can impact positively 
on health outcomes and reduce marked inequalities in health. Co-ordinated action to tackle the determinants 
of health is needed to reduce health inequalities in Scotland. Reviewing the efficacy of these inter-related 
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public health approaches is, however, beyond the remit of this guideline. Nevertheless, dental care teams 
should remain aware of the need to address the broader determinants of health and recognise their role 
within the wider public health workforce.	

This guideline does not consider the optimum diet for preventing dental caries nor the effects of foods 
on the development of dental decay. The NHS Health document “Oral Health and Nutrition Guidance for 
Professionals” contains diet and nutrition advice with specific information on the link between diet and 
tooth decay.4 It also contains between-meals food and drink advice for adults and children which aims to 
reduce harms across dental and other health outcomes. There is a particular emphasis on children under 
the age of five years.

This guideline replaces SIGN guideline 47 on preventing dental caries in children at high caries risk and 
SIGN guideline 83 on prevention and management of dental decay in the pre-school child. While the whole 
guideline has been newly developed, section 3 on predicting caries risk has been drawn from these previous 
guidelines. Section 3.4.1 has been updated with new evidence.

1.2.2	target  users of the guideline

This guideline will be of interest to healthcare professionals providing oral health advice to children in a 
one-to-one situation. It is intended for members of the dental care team. It may also be of interest to parents 
and carers, primary care and public health staff and others involved in children’s health, well-being and 
development.

1.3 	de finitions

1.3.1 	 Prevented fraction

The prevented fraction (PF) of a health problem, also known as preventive or preventable fraction, is the 
proportion of its incidence in a given time period that can be avoided by implementing an intervention in 
that population. For example, if the relative risk of developing caries is estimated to be 0.75 in a population 
that is toothbrushing using fluoride toothpaste compared with a population that is not using fluoride 
toothpaste over a defined period, the PF is calculated as 25% (ie, the reduction in dental caries between 
experimental and control participants, expressed as a percentage). It can be calculated as 1-(relative risk) 
or 1-(odds ratio) x 100.

1.3.2 	 The DMF index

DMFT and DMFS are used to describe numerically the prevalence of dental caries in an individual’s permanent 
teeth. They are obtained by calculating the number of decayed (D), missing (M) and filled (F) teeth (T) or 
surfaces (S). Calculation of these figures requires determining the number of teeth which:

yy have caries lesions (incipient caries are not included)
yy have been extracted
yy have fillings or crowns.

The sum of the three figures forms the DMFT value. For example: DMFT of 4/3/9=16 means that four teeth 
are decayed, three teeth are missing and nine teeth have fillings. It also means that 12 teeth are intact. If a 
tooth has both a caries lesion and a filling it is calculated as D only. DMFT of 28 (or 32, if third molar (‘wisdom’) 
teeth are included) is the maximum, meaning that all teeth are affected.

A more detailed index is DMF calculated per tooth surface (DMFS). Molars and premolars are considered to 
have five surfaces and front teeth have four surfaces. Again, a surface with both caries and filling is scored 
as D. The maximum value for DMFS is therefore 128 for 28 teeth (or148 if third molar teeth are included).6 

For the primary dentition, consisting of a maximum of 20 teeth, the corresponding designations are dmft 
or dmfs, with maximum available scores of 20 and 88 respectively.7
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1.3.3	dental  neglect

Dental neglect is defined by the British Society of Paediatric Dentistry as the persistent failure to meet a 
child’s basic oral health needs, likely to result in the serious impairment of a child’s oral or general health or 
development.8 Registered dental practitioners are expected to be aware of the procedures involved in raising 
concerns about the possible abuse or neglect of children. While factors such as the multifactorial basis for 
the development of caries, variation in susceptibility to disease and differences in treatments offered by 
dental professionals make universal criteria for identifying neglect difficult, the following features give cause 
for particular concern after dental problems have been pointed out to parents and appropriate and acceptable 
treatment offered:

yy �severe untreated dental disease, particularly that which is obvious to a lay person or other non-dental 
health professional

yy dental disease resulting in a significant impact on the child
yy �parents or carers have access to but persistently fail to obtain treatment for the child, as may be indicated 

by: 
-- irregular attendance and repeated missed appointments
-- failure to complete planned treatment
-- returning in pain at repeated intervals
-- requiring repeated general anaesthesia for dental extractions.

Further information is available from the Department of Health website Child Protection and the Dental 
Team (www.cpdt.org.uk).

1.4	 Statement of intent

This guideline is not intended to be construed or to serve as a standard of care. Standards of care are 
determined on the basis of all clinical data available for an individual case and are subject to change 
as scientific knowledge and technology advance and patterns of care evolve. Adherence to guideline 
recommendations will not ensure a successful outcome in every case, nor should they be construed as 
including all proper methods of care or excluding other acceptable methods of care aimed at the same 
results. The ultimate judgement must be made by the appropriate healthcare professional(s) responsible 
for clinical decisions regarding a particular clinical procedure or treatment plan. This judgement should only 
be arrived at following discussion of the options with the patient, covering the diagnostic and treatment 
choices available. It is advised, however, that significant departures from the national guideline or any local 
guidelines derived from it should be fully documented in the patient’s case notes at the time the relevant 
decision is taken.

1.4.1	prescribing  oF licensed medicines outwith their marketing authorisation

Recommendations within this guideline are based on the best clinical evidence. Some recommendations 
may be for medicines prescribed outwith the marketing authorisation (MA) also known as product licence. 
This is known as ‘off label’ use.

Medicines may be prescribed outwith their product licence in the following circumstances:

yy for an indication not specified within the marketing authorisation
yy for administration via a different route
yy for administration of a different dose
yy for a different patient population.

An unlicensed medicine is a medicine which does not have MA for medicinal use in humans.

Generally ‘off label’ prescribing of medicines becomes necessary if the clinical need cannot be met by licensed 
medicines within the marketing authorisation. Such use should be supported by appropriate evidence and 
experience.9

1• Introduction
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“Prescribing medicines outside the conditions of their marketing authorisation alters (and probably increases) 
the prescribers’ professional responsibility and potential liability”.9

The General Medical Council (GMC) recommends that when prescribing a medicine ‘off label’, doctors should:

yy �be satisfied that such use would better serve the patient’s needs than an authorised alternative (if one 
exists)

yy �be satisfied that there is sufficient evidence/experience of using the medicines to show its safety and 
efficacy, seeking the necessary information from appropriate sources

yy �record in the patient’s clinical notes the medicine prescribed and, when not following common practice, 
the reasons for the choice

yy �take responsibility for prescribing the medicine and for overseeing the patient’s care, including monitoring 
the effects of the medicine.

Non-medical prescribers should ensure that they are familiar with the legislative framework and their own 
professional prescribing standards.

Prior to any prescribing, the licensing status of a medication should be checked in the summary of product 
characteristics (SPC).10 The prescriber must be competent, operate within the professional code of ethics of 
their statutory bodies and the prescribing practices of their employers.11

1.4.2	additional  advice to nhsscotland from HEALTHCARE improvement scotland and the 
scottish medicines consortium

Healthcare Improvement Scotland processes multiple technology appraisals (MTAs) for NHSScotland that 
have been produced by the National Institute for Health and Care Excellence (NICE) in England and Wales.

The Scottish Medicines Consortium (SMC) provides advice to NHS Boards and their Area Drug and Therapeutics 
Committees about the status of all newly licensed medicines and any major new indications for established 
products.

No relevant evidence was identified from SMC.
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2	 Key recommendations

The following recommendations were highlighted by the guideline development group as the key clinical 
recommendations that should be prioritised for implementation. The grade of recommendation relates to 
the strength of the supporting evidence on which the recommendation is based. It does not reflect the 
clinical importance of the recommendation.

2.1	 Delivery of dental brief interventions in the practice setting

	 B	� Oral health promotion interventions should facilitate daily toothbrushing with fluoride toothpaste.

2.2	 Toothbrushing with fluoride toothpaste	

	 A	� Following risk assessment, children and young people up to the age of 18 years who are at standard 
risk of developing dental caries should be advised to use toothpastes in the range 1,000 to 1,500 
ppmF.

	 A	� Following risk assessment, children aged from 10 to 16 years who are at increased risk of developing 
dental caries should be advised to use toothpastes at a concentration of 2,800 ppmF.

	 A	 Toothbrushing with fluoride toothpaste should take place at least twice daily.

2.3	 Topical anticaries interventions

	 A	 Fluoride varnish should be applied at least twice yearly in all children.

2.4	sea lants

	 A	� Resin-based fissure sealants should be applied to the permanent molars of all children as early 
after eruption as possible.

2 • Key recommendations
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3	 Predicting caries risk

3.1	 INTRODUCTION

There are two approaches to caries prevention: population-based approaches, such as water fluoridation, 
and targeted prevention, either to individuals or to populations assessed as being at increased risk.12

The detection of populations or individuals at increased risk of developing dental caries would allow 
preventive efforts to be focused on those most at risk of developing caries, in a cost-effective fashion, without 
reducing the community-wide benefits of preventive methods, such as oral health promotion.	

3.2	caries  risk indicators

Caries risk assessment in pre-school children has been approached using a variety of factors:

yy �dietary factors (further information can be found in the SDCEP guidance on prevention and management 
of dental caries)5

yy oral hygiene factors
yy microbiological risk factors
yy sociodemographic markers 
yy previous caries experience.

Potential risk factors for dental caries in children under seven years of age include: oral hygiene, diet, bacterial 
exposure, socioeconomic status, factors relating to breast and bottle feeding, fluoride exposure, and parental 
smoking.13 The presence of these factors is not necessarily predictive of decay. A child appears to be most 
at risk of caries if he or she acquires oral mutans streptococci at a young age. A high level of oral mutans 
streptococci may be partly compensated by other factors such as good oral hygiene and a non-cariogenic 
diet.14

3.2.1	 Microbiological risk factors 

One cross-sectional and six cohort studies were identified. The authors concluded that caries in young 
children is associated with high oral levels of mutans streptococci.15-21

3.2.2	sociodemographic  risk factors

Data from studies on older children demonstrate that caries is most prevalent in children from low 
socioeconomic status families.22 Infants living in areas of high deprivation have significantly more caries 
than those from more affluent areas.16, 23

One systematic review concluded that no relationship between low birth weight and caries development 
has been demonstrated.24 One of the studies included in the review showed that low birth weight could be 
associated with enamel defects and caries in the primary dentition.25 More research is required in this area 
before conclusions can be drawn.

No conclusive evidence was found to show that pre-school children with special needs are at increased 
caries risk.

3.2.3	pre vious caries experience

Four cohort studies have shown that children with previous caries experience are at increased risk of future 
caries.26-29

The majority of caries risk assessment studies have involved multiple risk indicators or interactions between 
these indicators. The most important risk indicators for caries identified in these cohort studies were previous 
caries experience and high levels of oral mutans streptococci.22, 26, 28-35

2++

2++

2++

2++

2++
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3.2.4	 SALIVA

Saliva fulfils a major protective role against dental caries.36 A small proportion of children may have reduced 
salivary flow, usually as a consequence of their medical history and related drug therapy, and are at high risk 
of dental caries. Despite the association between low salivary flow and caries, salivary markers have generally 
proved unhelpful in the formal assessment of caries risk.37, 38

3.3	in fluence of parental oral health status

The presence of maternal active decay, oral mutans streptococci, or reported high maternal sucrose 
consumption have not been proven to be predictive indicators of caries risk in children.39

Parental deprivation is a risk indicator for caries development in their children.16, 22

3.4	 Caries risk assessment

For individual patients, the objective clinical judgement of the dentist, their ability to combine and use these 
risk factors and their knowledge of the patient has been shown to be one of the most powerful predictors 
of that individual’s caries risk.40 In particular, the dentist’s subjective judgement of the size of the DMF/dmf 
increment (newly developing caries) over subsequent years is also a relatively strong predictor.22

	 C	 The following factors should be considered when assessing caries risk:

yy clinical evidence of previous disease

yy dietary habits, especially frequency of sugary food and drink consumption

yy social history, especially socioeconomic status

yy use of fluoride

yy plaque control

yy saliva

yy medical history.

�� �Clinicians should be aware of individuals with a medical or physical disability for whom the 
consequences of dental caries could be detrimental to their general health. These patients should 
receive intensive preventive dental care.	

�The Childsmile programme contacts children within Scotland from the age of three months after being 
introduced to the family by the public health nurse or health visitor.41, 42 The aim is to encourage dental 
attendance from the age of six months and provide additional support to children and families in most need. 
This approach should result in early identification of most young children at highest risk of caries.

3.4.1	 Caries risk assessment tools

There is evidence to show that the development of a generalisable risk assessment tool (risk model) for 
pre-school children in Scotland is feasible.43 However, no evidence was identified that shows that the use of 
a caries risk assessment tool results in those at increased caries risk receiving enhanced caries prevention. 
Further, although there are many caries risk assessment tools in existence (for example, Dundee Caries Risk 
Assessment Model (DCRAM), Caries Management by Risk Assessment (CAMBRA), American Dental Association 
(ADA) caries risk assessment, American Academy of Pediatric Dentistry caries risk assessment tool (AAPD 
CAT), Cariogram) the published evidence offers no consensus as to which tool is most effective.44

The DCRAM was developed from data collected annually for over 1,500 children born in one calendar year 
in Dundee. Health visitors and a dentist collected longitudinal social, medical and dental data for four years. 
The two most significant risk indicators at age one year for the child having at least three carious teeth at 
age four years were living in council housing and the health visitor’s opinion that the child was at risk of 
caries (sensitivity=65%, specificity=69%).43 Another study has also shown that healthcare workers’ subjective 
assessment was an important factor in the assessment of caries risk in young children.45

3 • Predicting caries risk
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This risk model is appropriate for use by both dental and non-dental personnel and is applicable in a primary 
care setting.

	 D	� Specialist child healthcare professionals should consider carrying out a caries risk assessment of 
children in their first year as part of the child’s overall health assessment.

	 D	� Children whose families live in a deprived area should be considered as at increased risk of early 
childhood caries when developing preventive programmes.

�� �A child considered by the healthcare professional to be at high caries risk should be referred to the 
appropriate health service provider.
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4	 Delivery of dental brief interventions in the practice 
setting

4.1	introd uction

Although some preventive dental procedures are carried out by the dental care team in the dental practice 
setting or other environment, the most effective and cheapest methods of prevention involving individuals 
are those carried out regularly at home (for example, use of fluoride toothpaste and diet management).

The term ‘dental brief intervention’ refers to dialogue, between the clinician and the child or parent/carer, 
to support positive dental health behaviour change as part of an overall package aimed at improving 
the patient’s oral health. Brief interventions have been used successfully to address substance abuse or 
treatment of addiction such as smoking cessation and hazardous drinking.46, 47 Brief interventions and brief 
therapies may be thought of as elements on a continuum of care, but they can be distinguished from each 
other according to differences in outcome goals. Generally, interventions are aimed at motivating a client 
to perform a particular action (for example, to enter treatment, change a behaviour or think differently 
about a situation), whereas therapies are used to address larger concerns (such as treating a mental illness, 
maintaining abstinence, or addressing longstanding problems that exacerbate substance abuse).

In general, for young children the intervention is aimed at the parent/carer’s behaviour change, but for older 
children the brief interventions are targeted directly at the child to support their adoption of dentally healthy 
behaviours. The NHS supports the targeting of health behaviour change through brief intervention, and 
current practice and capacity within Childsmile allows for more intensive health promotion interventions 
to be undertaken within NHS dental practices in Scotland. It is acknowledged, however, that consideration 
would need to be given to training to support increased delivery.

There is a growing field of research in this area, however, the overall quality of the evidence identified 
was variable and generally low, with much of the research either not conducted in the dental setting or 
not translatable to it. There were issues of heterogeneity between the included studies with regard to the 
interventions, target groups, assessment timescales and outcomes measured. However, consistent findings 
were increase in knowledge,48-50 improved self efficacy and planning,51, 52 and increase in behaviours promoting 
dental health.52-54 A selection of outcome measures of self reported behaviour change were used in the trials, 
such as recall of flossing, frequency and duration of toothbrushing and amount or timing of food and drink 
consumption. As these were often only recorded over a short period of time it was not always possible to 
assess either the long-term effects of the interventions or the duration and repetition frequency that would 
be needed for the interventions to maintain effect.52, 54-56 A number of studies did record clinical indicators 
such as plaque scores and DMFS/dmfs.50, 57-61 Lastly, the interventions were applied in a variety of age groups. 
However, as this guideline covers young people up to the age of 18 years, and often involves parents or 
carers adopting the positive dental health behaviour on behalf of the child, selected evidence from studies 
conducted on adults has been included. Consideration has been given to the issues arising from extrapolating 
the results to younger children and their parents/carers and the validity of drawing conclusions on the likely 
effectiveness of interventions in this group of patients.

The application of brief interventions to the dental field is a recent field of research and interest in the use 
of motivational interviewing techniques over other behavioural change approaches may result in bias (ie 
motivational interviewing (MI), appearing more favoured by being more investigated) and further research 
comparing interventions is needed. Developments to promote improvements in the reporting of behaviour-
change interventions and agreed definitions of behaviour change techniques along with theoretical 
frameworks should assist in improving the consistency of studies in this area.54

4 • Delivery of dental brief interventions in the practice setting
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4.2	e ffectiveness of dental brief interventions

Three systematic reviews and three trials of brief interventions for prevention of dental caries or improvement 
in oral health outcomes were identified.48, 57, 60-63 A further systematic review included interventions aimed 
at enhancing general as well as dental health.54

An overview of systematic reviews of interventions to reduce caries identified three systematic reviews of 
oral health promotion activities. It reported that although health promotion activities may improve oral 
health knowledge, there was a lack of evidence to support health promotion and educational activities 
impacting directly on dental caries.62 The weak causal relationship between increasing knowledge and 
changing behaviours was noted.

This weak relationship was also noted in a systematic review which investigated one-to-one dietary 
interventions undertaken in a dental setting.54 Despite some evidence that interventions aimed at improving 
general health could be effective at changing dietary behaviour, there is still little evidence for effectiveness 
of interventions to prevent dental caries.

A systematic review which focused on oral health promotion for patients with fixed orthodontic appliances 
found positive effects on plaque and gingival health in four out of the seven included trials. It concluded 
that a short-term (up to five months) reduction in plaque and improvement in gingival health was possible 
following an oral health promotion intervention, however no particular method could be shown to produce a 
greater short-term benefit.63 These findings were consistent with a further systematic review which included 
36 randomised controlled trials (RCTs) (n=3,353), 80 quasi-experimental studies (ie non-randomised clinical 
trials), 33 single-group pre-test post-test studies, seven multiple baseline and six mass media studies. The 
review concluded that oral health promotion which brought about the use of fluoride was effective (mean 
caries reduction 1.8 surfaces, 95% confidence interval (CI) 0.384 to 3.264) and that chairside interventions 
were generally more effective than other methods (meta-analysis was not possible due to variability in study 
design and population).48

One Australian RCT found that providing first-time mothers with information on oral health care for their 
infants significantly decreased the rate of severe early childhood caries (defined as any sign of smooth 
surface caries in children younger than three years of age). The incidence of severe early childhood caries 
in the group receiving health information was 1.7% and in the control group was 9.6% (p<0.05).60 A Turkish 
study of 15 year old children with fixed orthodontic appliances which investigated five different methods 
for oral hygiene motivation showed that all were effective in reducing plaque after four weeks compared 
with baseline under the supervision of the clinician (p<0.05).57

Results from a controlled clinical trial (CCT) showed that a comprehensive programme based on repeated 
parent education, including dietary guidance and support for daily toothbrushing was effective in preventing 
caries in two to three year old children living in an area of socioeconomic deprivation. Caries prevalence in 
the experimental group was significantly lower than in the control group after one year ('decayed, marked 
for extraction, filled teeth' index 3.0 v 4.4, p<0.01).61

	 B	� Oral health promotion interventions should facilitate daily toothbrushing with fluoride toothpaste.
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4.3	 format of dental brief interventions

A systematic review of models for individual health promotion reported that in clinical prevention and health 
education, two studies showed interventions using standardised messages failed to improve oral health in 
the long term.64 Within the same review, a systematic review and one RCT showed no effect of counselling 
on any health outcome and were only short term in follow up. Another RCT which included oral hygiene 
and dietary counselling and non-invasive preventive measures was effective in reducing the total need for 
restorative care although lesion-specific results in regard to reversing active caries lesions were not reported in 
the study’s findings. The results also showed that frequent counselling sessions alone had little effect on oral 
health and dietary habits of the participants. The large number of fluoride varnish applications received by 
children in the experimental group also contributed to the reduction in DMFS increment obtained among this 
group. Seven studies on model-based interventions which met the quality criteria found these to be effective 
in reducing risk behaviours and levels of disease. Only one of these studies related to dental outcomes. Of 
the nine studies on MI (comprising seven RCTs and two systematic reviews), eight found positive results for 
MI in changing health-related behaviours and although only one study directly involved dental outcomes, 
the authors concluded that an MI approach has the potential to be effective in the dental field.

Four further RCTs assessed MI techniques for their effectiveness in changing dental health behaviours.50,52,53,58 
Their conclusions supported the approach to achieve oral health improvement. Although a wide variety 
of outcomes were measured making it difficult to give an overall effect size range, positive effects were 
consistent. The positive effects varied from finding improved plaque scores and oral hygiene knowledge 
with a brief MI intervention (although follow up was short with maximum of eight weeks);50 increased self 
efficacy with Farquar’s six-step model (adapted) compared with traditional oral hygiene instruction alone;52 
mothers increasing toothbrushing episodes (although there was only four weeks of follow up);53 and, in one 
study involving four different interventions, the 45-minute MI intervention was found to be the most effective, 
giving a 46% reduction in dmfs compared to the other groups at two-year follow up (hazard ratio 0.54, 95% CI  
0.35 to 0.84).58 There was heterogeneity in respect of the duration and format of the interventions across 
studies.

There is evidence from one RCT conducted in Scotland in general dental practice, that a simple theory-
based intervention was more effective than routine care in positively influencing oral hygiene behaviour.51 
This is supported by the results of an RCT which looked at an integrated cognitive and behavioural tailored 
approach.59 Two other RCTs found that a planned approach to undertaking health behaviours can be effective 
in supporting individuals to act in accordance with their intentions, however, the patient’s readiness to 
change should be considered.55, 56

The Childsmile programme provides training on the delivery of planned, evidence based interventions that 
seek to motivate and support health behaviour change. NHS Health Scotland (www.healthscotland.com) has 
downloadable resources for health professionals to support the delivery of brief interventions.

	 B	� Oral health promotion interventions should be based on recognised health behaviour theory and 
models such as motivational interviewing.

4.4	 Social Determinants of Oral health

As previously discussed, multi-agency co-ordinated action is key in addressing the determinants of health 
and reducing health inequalities in our society. The World Health Organization (WHO) states that the social 
or wider determinants of health are the conditions in which people are born, grow, live, work and age. 
These conditions or circumstances are shaped by the distribution of money, power and resources at global, 
national and local levels. WHO makes clear the link between the social determinants of health and health 
inequalities, defined as “the unfair and avoidable differences in health status seen within and between 
countries.”65, 66 Those who live in more disadvantaged areas are more likely to experience poor health at all 
stages throughout their life span.65

4 • Delivery of dental brief interventions in the practice setting
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A systematic review of models for individual health promotion which included 32 studies concluded that 
the evidence supported effective models for chairside oral health promotion incorporating the underlying 
social determinants of oral disease which should be considered during the clinical encounter. The review 
favours integrated health behaviour change models which, by taking account of social factors, are more 
supportive than judgemental and move away from the traditional biomedical model.64

These may be considered as part of the caries risk assessment (see section 3). There is consistent evidence for 
MI approaches having positive results in eliciting behaviour change despite variations in design between 
studies.50, 52, 53, 58, 64 This reinforces the need for these approaches to be applied with social context and other 
factors being taken into consideration.

	 C	� As part of the patient assessment, a social history should be taken which will contribute to 
dental brief interventions being specific to individuals and tailored to their particular needs and 
circumstances.

�� �Dental health professionals should take a common risk factor approach supporting a variety of topic-
based brief interventions and when possible provide support to colleagues to expand the delivery 
of brief interventions across other appropriate settings.
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5	 Toothbrushing with fluoride toothpaste

5.1	introd uction

In December 2010, UK Medicines Information reported that 133 out of 168 products contained some fluoride 
in a survey of toothpastes which were widely available in the UK.67 The main component of any toothpaste 
by volume is an abrasive agent, which facilitates the removal of plaque during brushing. The most common 
active chemical ingredient of toothpastes is fluoride which has beneficial effects on dental hard tissue. 
Generally, the available fluoride concentration is recorded as parts per million fluoride (ppmF).

5.2	 use of fluoride toothpaste

For several decades fluoride toothpaste has been commercially available and recommended for twice daily 
use. The concentration of commercially available fluoride toothpaste has varied from 250 to 5,000 ppmF. 
Over-the-counter (OTC) toothpaste is currently available in concentrations ranging from around 700 ppmF 
to 1,500 ppmF, while 2,800 ppmF and 5,000 ppmF toothpastes are available on prescription.

5.2.1	caries  prevention associated with use of fluoride toothpaste

Several systematic reviews have demonstrated that use of fluoride toothpaste reduces the development of 
new dental caries. This effect increases with increased concentration of fluoride and with increased baseline 
caries levels.68-76	

One meta-analysis (70 studies, n=42,300) observed a significant reduction in caries (DMFS pooled PF 24%, 
95% (CI 21 to 28%; p<0.0001) with the use of fluoride toothpaste compared with non-fluoride toothpaste 
or no toothpaste at all.69

A further meta-analysis showed that use of standard concentration (1,000–1,500 ppmF) fluoride toothpaste 
reduced caries in primary teeth compared to placebo or no intervention (dmfs PF 31%, 95% CI 18 to 43%).76 It 
should be noted, however, that four out of five of the trials contributing to this meta-analysis were conducted 
in China where prevalence of dental caries in pre-school children is high. It is known that absolute benefit 
of fluoride toothpaste increases as baseline caries increases, thus this finding should be interpreted with 
caution when considering other populations.69

5.2.2	effect  of age of fluoride application and amount of toothpaste used on risk of 
fluorosis

Dental fluorosis is a defect in the mineralisation of tooth enamel caused by the ingestion of an excessive 
amount of fluoride when primary and permanent teeth are developing in the jaws. Clinically, the appearance 
of teeth with fluorosis depends on the severity of the condition. In its mildest form, there are faint white 
lines or streaks visible only to trained examiners under controlled examination conditions. In the most severe 
form, brown staining or pitting of the tooth enamel may be present and actual breakdown of the enamel 
may occur.75 Due to the developmental nature of the mechanism for fluorotic effects, children are only at 
risk of fluorosis of cosmetic importance until the age of around three years. During this period, the use of 
fluoridated products is a risk factor for the development of later fluorosis due to inadvertent swallowing of 
toothpaste and mouthwash.

In 1997, the Food and Nutrition Board of the United States Institute of Medicine developed a comprehensive 
set of reference values for dietary nutrient intakes.77 They recommended an estimated maximum intake 
level of fluoride from all sources (fluoridated water, food, beverages, fluoride dental products and dietary 
fluoride supplements) that should not produce unwanted effects on health at 0.10 mg/kg/day for infants, 
toddlers, and children up to eight years of age. For older children and adults, who are no longer at risk of 
dental fluorosis, the maximum level for fluoride was set at 10 mg/day regardless of weight (see Table 1).	

5 • Toothbrushing with fluoride toothpaste
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Table 1: Estimated daily maximum intake level of fluoride from all sources

Age group Reference weight kg (lb) Tolerable upper intake (mg/day)

0–6 months 7 (16) 0.7

Infants 7–12 months 9 (20) 0.9

Children 1–3 years 13 (29) 1.3

Children 4–8 years 22 (48) 2.2

Children 9–13 years 40 (88) 10

Boys 14–18 years 64 (142) 10

Girls 14–18 years 57 (125) 10

A meta-analysis of four cross-sectional surveys showed a statistically significant reduction in mild fluorosis if 
brushing of a child’s teeth with fluoride toothpaste commenced after the age of 12 months (odds ratio (OR) 
0.70, 95% CI 0.57 to 0.88).75 There was an inconsistent association between starting using fluoride toothpaste/
toothbrushing before or after the age of 24 months and fluorosis. However, there was no significant association 
with the frequency of toothbrushing (brushing less than twice daily compared with twice daily or more 
OR 0.88, 95% CI 0.71 to 1.08). While the review provides some evidence that brushing a child’s teeth with 
fluoride toothpaste before the age of 12 months may be associated with an increased risk of developing 
mild fluorosis, for children assessed by their dentist to be at high risk of tooth decay the benefit of reducing 
caries probably outweighs the risk of mild fluorosis. Fluorosis was treated as a binary (present or absent) 
variable rather than the continuous variable that it is in reality. The authors note the difficulty in providing 
a threshold for determining presence or absence of fluorosis and note that all of the evidence in the review 
is describing mild levels of fluorosis in terms of its effect on aesthetic appearance. Reported frequency of 
toothbrushing is one proxy measure for the amount of fluoride ingested. Other measures were considered 
by the authors to be more subjective and not included.

Risk of fluorosis associated with concentration of fluoride in toothpaste is discussed in section 5.3.2.

Considering the tolerable upper intake limits listed in Table 1, it is possible to calculate safe limits of 
toothpaste ingestion for children in different age groupings (see Table 2). Note that these figures assume 
that a child’s entire daily intake of fluoride is drawn from ingested toothpaste and not from other sources 
such as fluoridated water or dietary content.

Table 2: Approximate tolerable daily limit of fluoride toothpaste ingestion for children

Approximate tolerable daily volume of toothpaste ingestion (mls)

Toothpaste strength  
(ppmF)

1–3 year old child  
(13 kg)

4–8 year old child  
(22 kg)

9–13 year old child 
 (40 kg)

1,000 1.3 2.2 10

1,500 0.86 1.46 6.7

2,800 0.46 0.79 3.6

Note: cells with strikethrough formatting indicate that this concentration of fluoride is not licensed or 
recommended for this age group.

A study comparing fluoride ingested from toothpaste by 1.5 to 3.5 year old children in seven European 
countries indicated that there was considerable variation between countries in types and amounts of 
toothpaste used and amounts ingested. The amount of fluoride ingested ranged from 0.01 to 0.04 mg/kg day.78

��  �To reduce the risk of mild fluorosis and reinforce good oral health the amount of toothpaste used by 
children up to the age of three years should be supervised.
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It has been previously recommended that in order to balance the benefits of preventing dental caries against 
the potential harms of fluorosis associated with ingesting fluoride toothpaste, children under three years of 
age should use no more than a smear of toothpaste.5, 79 An average smear is approximately 0.1 ml (see Figure 
1) which would allow 13 brushing episodes with 1,000 ppmF toothpaste per day before breaching the upper 
tolerable limit of fluoride intake, assuming that 100% of toothpaste used was ingested. For children over 
the age of three years a pea-sized amount (0.25 ml) per brushing is recommended (see Figure 2). This would 
allow eight brushing episodes with 1,000 ppmF toothpaste per day before breaching the upper tolerable 
limit of fluoride intake.

Figure 1: Smear of toothpaste (approximately  0.1 ml) representing the recommended volume for children under 
the age of three years

Brushing with a smear of 1,000 ppmF toothpaste involves 0.1 ml x 1 mg F/g = 0.1 mg F.

Figure 2: Pea-sized amount of toothpaste (approximately 0.25 ml) representing the recommended volume for 
children over the age of three years

Brushing with a pea-sized amount of 1,000 ppmF toothpaste involves 0.25 ml x 1 mg F/g = 0.25 mg F.

5 • Toothbrushing with fluoride toothpaste
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5.3	 Concentration of fluoride toothpaste

5.3.1	effect  of Concentration of fluoride toothpaste on prevention of caries

The maximum amount of fluoride allowed in toothpaste, by UK and European Community law, for use as 
an oral hygiene product before it is classified as a medicine, is 0.15%. This is equivalent to 1,500 ppmF.80 
Systematic reviews involving toothpastes with different concentrations of fluoride suggest a dose-response 
relationship between the amount of fluoride in toothpaste and the level of caries reduction occurring as a 
result of different concentrations used.

Standard concentrations of fluoride (1,000–1,500 ppmF) in toothpaste available OTC have been shown to 
be effective for the prevention of dental caries in several systematic reviews. 70, 73, 74, 81

One systematic review compared the anticaries effect of brushing with fluoride toothpaste at 1,000–1,500 
ppmF on the permanent dentition to placebo, fluoride-free toothpaste or no intervention in 23 RCTs or CCTs. 
The average PF was 25.8% (standard deviation ±10.5%).73

The review also compared daily brushing with toothpastes at concentrations of 1,000–1,100 ppmF to those 
at 1,500 ppmF and found a mean difference in PF of 9.7% in favour of the higher concentration.

A network meta-analysis showed a beneficial effect of fluoride toothpastes on prevention of caries when 
used by children and adolescents but not at all concentrations. Results from 74 RCTs were combined in a 
multiple treatments meta-analysis to provide direct comparisons (see Table 3) and indirect comparisons. 
Fluoride toothpastes significantly prevented caries compared with placebo but only from a concentration 
of 1,000 ppmF and above (DMFS PF 23%, 95% credible interval (CrI) 19% to 27%; DMFT PF 25%, 95% CrI 19% 
to 30%) with the PF increasing thereafter.74 

There was a greater caries preventive benefit of brushing with a toothpaste containing 1,000 ppmF and 
higher when compared to brushing with toothpaste containing 250 ppmF. For the active comparisons, 
using 250 ppmF as the baseline, fluoride concentrations of 1,000, 1,055, 1,100, 1,250 ppmF and above were 
associated with a statistically significant increase in DMFS prevented fraction ranging from 14%, (95% CrI 1% 
to 27%); through to 26% (95% CrI 11% to 41%) at concentrations of 2,400, 2,500 and 2,800 ppmF. The authors 
noted some evidence of a dose-response relationship in that the PF increased as the fluoride concentration 
increased from the baseline. However the increase in PF was not statistically significant in all studies.

A meta-analysis of five RCTs, some of which were also included in the study reported above, concluded that 
the overall weighted mean DFS increment was 0.60 (95% CI 0.22 to 0.99) greater in the 250 ppmF group than 
the 1,000 ppmF group.81	

One systematic review evaluated six studies reporting DMFS, and three reporting DMFT data in children 
using high concentration fluoride toothpastes.74 Toothpastes with fluoride in the range 2,400 to 2,800 ppmF 
were significantly better at reducing caries than toothpastes with fluoride in the range 1,000 to 1,500 ppmF 
(see Table 3). While it might be argued that this benefit is only seen in populations with high baseline levels 
of disease, mean baseline DMFS values ranged between 2.5 and 7.4, where reported.
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Table 3: DMFS increments (prevented fractions) from meta-analysis of direct comparisons between fluoride 
toothpastes of different concentrations in children and adolescents74

Concentration of 
Fluoride (ppm)

Placebo 250 440–550 1,000–1,250

250
8.90  
(-1.62 to19.42) 
3 trials

440–550
7.91  
(-6.11 to 21.94) 
2 trials

1,000–1,250
22.20 
(18.68 to 25.72) 
54 trials

16.80  
(8.47 to 25.12) 
2 trials

0.48 
(-14.98 to15.94) 
1 trial

1,450–1,500
22.07  
(15.26 to 28.88) 
4 trials

9.58  
(2.52 to16.64) 
6 trials

1,700–2,200
9.44 (2.12, 
16.76) 
2 trials

2,400–2,800
36.55  
(17.46 to 55.64) 
4 trials

12.66  
(-1.65 to 26.97)  
1 trial

12.15  
(5.95 to 18.35) 
6 trials

Figures in bold represent prevented fractions demonstrating a statistically significant difference in caries 
reduction.

Data extracted from Walsh T, Worthington HV, Glenny AM, Appelbe P, Marinho VCC, Shi X. Fluoride toothpastes 
of different concentrations for preventing dental caries in children and adolescents. Cochrane Database of 
Systematic Reviews 2010, Issue 11.

5.3.2	effect  of concentration of fluoride toothpaste on risk of fluorosis

Two RCTs reported in a systematic review compared the association between concentrations of fluoride 
toothpaste used and fluorosis.75 One RCT compared 550 with 1,000 ppmF and the other compared 440 with 
1,450 ppmF. Both studies found statistically significant differences (relative risk (RR) 0.75, 95% CI 0.57 to 0.99) 
and (RR 0.59, 95% CI 0.44 to 0.79), indicating a higher concentration of fluoride toothpaste was associated 
with an increased risk of fluorosis. The first study recruited children at 12 months as opposed to two years 
and continued it to the age of five to six years, as opposed to a three-year period in the second study which 
confounds the issue of concentration of fluoride as it is unclear whether the increased risk of fluorosis is due 
to duration of exposure to fluoride, age at commencement of toothbrushing or concentration of fluoride. 
Meta-analysis of three cross-sectional surveys did not show a significant association between concentration 
of fluoride and risk of fluorosis (OR 0.79, 95% CI 0.61 to 1.02).

Toothbrushing with fluoride toothpastes at concentrations of 1,000 to 1,500 ppmF is significantly associated 
with prevention in the development of new caries in all children, with greater magnitude of effect in children 
with the highest levels of baseline decay (see section 5.3.1). Weaker evidence also indicates that it is associated 
with an increase in risk of mild fluorosis. Mild fluorosis has no effect on tooth function and may render the 
enamel more resistant to caries. It is not readily apparent to the affected individual or casual observer and 
often requires a trained specialist to detect. Most investigators regard even the more advanced forms of 
enamel fluorosis as a cosmetic effect rather than a functional adverse effect.77

5 • Toothbrushing with fluoride toothpaste
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Toothpastes at concentrations up to 1,500 ppmF are readily available OTC at relatively low prices and, 
as cosmetic products, are not subject to licensing restrictions. Toothpaste at 2,800 ppmF is available on 
prescription only to adults and children over the age of 10 years. Toothpaste at 5,000 ppmF is available on 
prescription only to adults and children over the age of 16 years.

	 A	� Following risk assessment, children and young people up to the age of 18 years who are at standard 
risk of developing dental caries should be advised to use toothpastes in the range 1,000 to 1,500 
ppmF.

�� �Following risk assessment, children up to the age of 10 years who are at increased risk of developing 
dental caries should be advised to use toothpastes at 1,500 ppmF.

	 A	� Following risk assessment, children aged from 10 to 16 years who are at increased risk of developing 
dental caries should be advised to use toothpastes at a concentration of 2,800 ppmF.

5.4	 Composition of fluoride toothpaste	

Since the initial production of commercially available fluoride-containing toothpastes in the 1950s there 
has been a number of developments with regard to the specific active fluoride ingredient. Most toothpastes 
currently available in Scotland contain either sodium fluoride (NaF) and/or sodium monofluorophosphate 
(SMFP). Stannous fluoride (SnF2) is also available in combination with sodium hexametaphosphate.

It is likely that toothpaste is the fluoride delivery vehicle with which children in Scotland will be in contact 
on the most frequent basis, however no evidence was identified which directly investigated the comparative 
efficacy or harms of the different chemical compositions as caries preventive agents. It is likely that the most 
important factor is the concentration of fluoride within the preparation rather than the particular chemical 
composition of the material (see section 5.3).

5.5	Fre quency and duration of brushing

5.5.1	fre quency of toothbrushing

A Cochrane review found the effect of fluoride toothpaste increases with higher frequency of use.69 There 
were statistically significant associations between estimates of DMFS prevented fractions and frequency 
of use, with a 14% increase in PF (95% CI 6% to 22%) with twice daily brushing as opposed to once daily.

Since the publication of this systematic review a small number of cross-sectional studies of variable quality 
(n=10) have reported associations between an increase in frequency of brushing and a reduction in dental 
caries.82-91 These studies have been undertaken in developed and developing countries, for children at different 
age groups and socioeconomic statuses. All studies showed a categorical effect of brushing frequency (for 
example, those who brushed twice or more per day experienced fewer caries than those who brushed less 
than once daily) although the definitions of the categories (daily frequency of brushing) in which children were 
analysed varied between studies. Most studies showed a significantly greater reduction in caries incidence 
associated with brushing at least twice daily compared with less than twice daily.

	 A	 Toothbrushing with fluoride toothpaste should take place at least twice daily.

5.5.2	duration  of toothbrushing

Toothbrushing for at least two minutes is recommended by the Childsmile programme, the SDCEP guidance5  
and some toothpaste manufacturers. However, no studies were identified relating to duration of brushing 
and caries prevention.

There is insufficient evidence on which to recommend a specific duration for an episode of toothbrushing 
for the prevention of caries.
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5.5.3	 Supervised toothbrushing

In reviewing the evidence relating to the supervision of toothbrushing it was noted that there was a lack 
of consistency in the use of the term supervision. This was not clearly defined and there appeared to be a 
variety of interpretations of this term ranging from the presence of an adult to ensure that brushing has 
taken place to the close monitoring of dental hygiene techniques within controlled quadrant brushing.

None of the reviewed studies considered the variables of age, manual dexterity or the impact of supervision 
on brushing technique.

As neither supervision nor toothbrushing were terms which had a standardised interpretation, references 
to supervised toothbrushing within the research may be best considered to simply signify an episode of 
verifiable exposure to fluoride toothpaste.

There is evidence from two Cochrane systematic reviews that supervised toothbrushing is associated with 
a reduction in the incidence of caries development. Meta-regression of relevant covariates in one of the 
reviews indicated that supervised brushing resulted in a statistically significant 10% greater PF (95% CI 
4% to 17%) than unsupervised brushing.69 In the second review, meta-regression of indirect comparisons 
suggested that the effect of self–applied supervised use of topical fluoride therapy (mostly toothpaste) 
was 11% (95% CI 3.7% to 17%) greater than that of operator-applied and unsupervised home use of such 
therapies.56 One Cochrane systematic review found no statistically significant association between supervision 
of toothbrushing and caries PF.62

A systematic review concluded that daily toothbrushing with fluoride toothpaste has a significant caries-
preventive effect which is boosted by the use of supervised toothbrushing. Although studies involving 
supervised toothbrushing reported a higher PF than those with unsupervised toothbrushing when compared 
to placebo (31.0% v 23.3%) and other fluoride-containing controls (12.0% v 3.9%), no estimates of statistical 
significance were reported.73

One RCT measuring caries increment following an intervention comparing daily teacher-supervised 
toothbrushing against no supervision found a significantly lower overall caries increment in the group who 
had supervision of brushing (2.60 v 2.92; p<0.001).92

A follow-up study of a Scottish RCT in which supervised toothbrushing took place at school along with the 
provision of take home toothpaste and brushes concluded that 54 months after the end of the trial the 
intervention group still had fewer caries than the non-intervention group (DFS caries increment 1.62 v 2.65; 
p=0.002).93, 94

Supervised brushing has been shown to be important in regulating the amount of toothpaste applied to 
the brush and the tendency for young children to swallow large amounts of toothpaste, thereby decreasing 
the risk of fluorosis.95

	 A	� Supervision of toothbrushing with fluoride toothpaste is recommended as an effective caries 
prevention measure.

�� Children who are unable to brush their teeth unaided should be assisted to do so.

5.6	age  at commencement of brushing

The younger children are when they start toothbrushing the lower the proportion developing tooth decay.96 
Overall, 88% of children who started brushing before the age of one year remained caries free, compared 
with 81% of those who started between the ages of one and two years, and 66% of those who started 
toothbrushing after the age of two years (p<0.01).

The link between age of toothbrushing and risk of mild fluorosis is discussed in section 5.2.2.

5 • Toothbrushing with fluoride toothpaste
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One cross-sectional study, involving seven year old Flemish children, showed a significant OR of 1.22 (95% 
CI 1.14 to 1.30; p<0.001) for an increased risk of caries when age at start of brushing increases by one year.97  
It demonstrated a 46% likelihood of remaining caries free if brushing commences before three years of age 
as opposed to 36% if older than three years of age at commencement of brushing. The earlier toothbrushing 
commences (particularly before two years of age), the larger the decrease in caries risk.98

�� Children should be assisted to brush their teeth as soon as they erupt.

5.7	 Toothbrushing practice

5.7.1	 Post-brushing rinsing

A Swedish RCT of children aged four to seven years found that reducing the amount of rinsing water and 
refraining from eating for two hours after brushing decreased the amount and rate of fluoride removal from 
the mouth. In the test groups, children rinsed an average of 1.2 times (range 1–2 times) using the toothpaste 
slurry to form an active mouthrinse, compared to 2.8 times (range 0–5 times) in the control groups. The mean 
amount of water used in the test groups was 20 ml (range 10–70 ml) compared to 80 ml (range 0–100 ml) in 
the control groups (p<0.01). Children in the test groups developed a mean of 1.14 new dfs during the three 
years of the study compared to 1.55 in the control groups (p<0.05). This modified toothpaste technique 
resulted in an average of 26% fewer new proximal carious lesions, clinically and radiographically among 
test subjects, compared to children in the control groups.99

A Scottish trial carried out among older children (mean age 12.5 years) found that the caries increment in 
those who self reported using a beaker to rinse with water following brushing (6.84) was significantly higher 
than that in children who reported not using a beaker (5.84), (p<0.05).100

Additional rinsing with water after brushing reduces the caries-preventive effect of fluoride toothpaste and 
should be discouraged.

	 A	� Children should be encouraged to spit out excess toothpaste and not rinse with water after 
brushing.

5.7.2	 Timing of toothbrushing

Brushing last thing at night before bedtime allows fluoride concentration levels to remain high during the 
night as salivary flow rates are lower during sleep.95 An observational study found that fluoride concentrations 
in saliva 12 hours after brushing last thing at night were comparable with those found one to four hours 
after brushing during the day.101

�� �Children’s teeth should be brushed last thing at night before bedtime and on at least one other 
occasion.

5.7.3	 Use of powered versus manual toothbrushes

No evidence was identified to show that powered toothbrushes are more effective than manual toothbrushes 
in preventing dental caries in children. One systematic review, four RCTs and a position paper have reported 
on other oral health outcomes in powered versus manual toothbrushes.

A Cochrane review (42 trials, n=3,855) included five trials of children or adolescents and four trials of combined 
populations of adults and children.102 Results were not presented separately for children. The review concluded 
that in short term trials (≤3 months) brushing with a powered toothbrush with a rotation oscillation action 
removed significantly more plaque (11%) and significantly reduced gingival bleeding (6%) than brushing 
with a manual toothbrush. In longer term trials (>3 months), gingival bleeding reduced by 17%.

Four RCTs were identified which compared the effects of manual versus powered toothbrushing on plaque 
removal. All were small (range n=20–84) and associated with methodological weaknesses, and it is not 
possible to draw robust conclusions from these trials.103-106
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A position paper based on a non-systematic review concluded that the only type of powered toothbrushes 
to be superior to manual brushes in removing plaque and reducing gingival bleeding were those with an 
oscillating rotating mechanism. Other types of powered brushes were considered to be at least as effective 
as manual toothbrushes and no more damaging to oral tissues. In common with the systematic review, the 
subgroup conclusions were primarily based on studies with adult participants and no sub-group analyses 
by age were carried out.107

��  �Children’s teeth can be brushed with either manual or powered toothbrushes as an effective means 
of administering fluoride.

5.7.4	fre quency of toothbrush Replacement

Five RCTs were identified that investigated the effect of replacing toothbrushes on oral health.108-112 However, 
the outcome assessed was plaque reduction rather than dental caries. All five studies were carried out 
overseas. Only two were conducted in children and these were carried out in Burma and Iran.

One trial noted that in 7–8 year olds plaque removal was no less effective using toothbrushes with severe 
bristle matting than with new toothbrushes.112 The other study found three-month old brush heads, even 
with marked wear, were as effective as new brush heads in the hands of schoolchildren.109

Of the three adult studies, one was conducted on a large number (n=110) of young adults (mean 20.3±2.0 
years)111 while the others only had 35 and 12 participants respectively.108,110

Overall, four of the five studies suggested that there was no difference between new and worn head brushes 
in relation to plaque control, although no studies report on caries incidence.108,109,111,112 The studies were very 
heterogeneous using different plaque and toothbrush wear scoring systems and different population ages 
and groups.

There is insufficient evidence to recommend when a worn toothbrush should be replaced.

5 • Toothbrushing with fluoride toothpaste
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6	 Other tooth cleaning methods

6.1	introd uction

Toothbrushing is the most common method used to remove biofilm (plaque) from the teeth in the UK. 
Although the toothbrush can effectively clean the occlusal, lingual and buccal surfaces, the use of dental 
floss and interdental brushes may be more appropriate methods to achieve good oral health in the mesial 
and distal surfaces.

6.2	denta l floss

Evidence regarding flossing was provided by one systemic review, two controlled trials (both included in 
the  systematic review but not all comparisons were reported) and one cohort study providing long term 
follow up to the two controlled trials.

One systematic review identified six CCTs involving 808 children from four to 13 years of age. Flossing 
was performed professionally on school days in two trials, professionally every three months in two trials, 
supervised on school days in one trial and unsupervised daily in one trial. Follow up ranged from 1.7 to three 
years. There were significant study-to-study differences and the authors considered there was a moderate 
to high risk of bias.113 

In four trials differences in interproximal caries rates between the flossing and non-flossing groups were 
not statistically significant whereas in two trials the difference was statistically significant. The relative caries 
risk in four trials was lower in the flossing group (range 19% to 54%), but slightly increased in two trials. 
Although there was substantial heterogeneity across the studies meta-analysis was carried out. Fixed effects 
modelling found a 14% lower relative risk of caries on flossed surfaces over a two-year period (p=0.01) and 
an absolute risk reduction of 3% (p<0.001). Random effects modelling found a 21% lower relative risk of 
caries on flossed surfaces over a two-year period, but this was not statistically significant (p=0.06) and an 
absolute risk reduction of 3% (p=0.02).

A subgroup analysis of two trials found a reduction in caries relative risk of 40% in children aged five to six 
years with professional flossing on school days. These two trials were conducted in the UK and details of 
fluoride exposure were not reported. It was assumed that participants had relatively low exposure to fluoride 
and poor oral hygiene. In the two trials where flossing was conducted professionally every three months 
and in the two trials where flossing was self performed there was no evidence of benefit. In these trials 
fluoride exposure was reported and included water fluoridation, fluoride rinsing and fluoride toothpaste. 
The evidence suggests that fluoride attenuates any benefits from flossing.

Given the inconsistent results across the trials and their moderate to high risk of bias the results are difficult 
to interpret.  As noted by the authors the evidence is of poor quality but is consistent with the hypothesis 
that regular professional quality flossing may reduce interproximal caries risk in young children with low 
fluoride exposure and poor oral hygiene. 

Two CCTs which were included in the above systematic review have additional outcomes relating to flossing 
with chlorhexidine gluconate (CHX) gel which were not reported in the review.

In the first study, participants were 12 years of age at the beginning of the trial and 15 years of age at its 
conclusion. Allocation was by school class not individual child. All participants resided in a fluoridated water 
area and received a weekly fluoride rinse (sodium fluoride 0.2%). Blinding of outcome assessors was not 
reported. Compared to the control group the percentage of children who did not develop any new caries 
lesions was significantly higher in the group that received professional application of CHX gel and flossing 
every three months (18% v 44%; p<0.001). The mean number of new caries was lower in the CHX gel group 
(2.50) than in the control group (5.25). Analysis did not take account of clustering within school class.114
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In the second study, participants were four years of age at the beginning of the trial and seven years of age 
at its conclusion. Allocation was determined by year of birth. All participants resided in a fluoridated water 
area and were advised to use fluoride toothpaste 250 ppmF. Outcome assessment was not fully blinded. 
Assessment in the two gel groups was conducted by a single dentist who was not aware of gel allocation. 
Assessment in the control group was carried out by three other dentists in the same clinic. Results show that 
the number of children that did not develop any caries lesions on the proximal tooth surfaces was significantly 
higher in the CHX group (49.2%) than in the no flossing group (25.9%; p<0.01). Also of the children who were 
caries free at baseline the percentage that remained so was significantly higher in the CHX group (51.9%) 
than in the no flossing group (28.6%; p<0.01).115

A cohort study followed up the results of the two CCTs which investigated the effects of professional flossing 
with CHX gel.116 The pre-school children were followed up to the age of 16 years and the teenager group 
to the age of 19. Of the total number of original children, 71% and 80% were available at the age of 16 and 
19 years, respectively. At nine-year follow up, when the children were 16 years old, the former CHX group 
had still significantly lower mean DFS than the control group (p<0.05). The differences in caries increment 
occurred between seven and 12 years of age, whereas the number of new caries lesions during the next four 
years was almost the same in the three groups. At four-year follow up, when the teenagers were 19 years old, 
DFS was 6.9 in the former CHX group compared to 10.4 in the control group (p<0.05). The results indicate a 
long term benefit on proximal caries development of three-monthly professional application of CHX gel with 
flossing. This beneficial effect was more pronounced when the treatment began in the primary dentition.

The evidence regarding the effectiveness of flossing in addition to toothbrushing for reducing dental caries 
in children is of insufficient quality and consistency to make a recommendation.

6.3	interdenta l brushes and miswaks

No studies were identified which described the effects of interdental brushes on the development of caries.

A double-blinded RCT evaluated the effect of frequent use of fluoridated miswaks (chewing sticks) on 
remineralisation of white spot lesions (WSL) on debonding and debanding. The mean age of participants was 
17.2 years. In the intervention group (n=19) participants used fluoridated miswaks paying special attention 
to the white spot lesions on one side of the maxilla. The other side was protected by a plastic mouth tray 
before and for 30 minutes following use. In the control group (n=18) the participants followed the same 
process using non-fluoridated miswaks. All participants were asked to use fluoride toothpaste twice daily.117

Remineralisation of WSL was significantly greater in patients using fluoridated miswaks impregnated with 
0.5% sodium fluoride five times daily than in patients using non-fluoridated miswaks at six weeks. In the 
non-fluoridated group there was no difference in the amount of remineralisation occurring on the side 
of the mouth to which the miswak was applied compared to the side of the mouth where it was not. This 
suggests that it was not the use of the miswak in itself that caused the reduction in WSL but the reduction 
was caused by the application of fluoride.

The evidence regarding the effectiveness of interventions for cleaning teeth in addition to toothbrushing for 
reducing dental caries in children is of insufficient quality and consistency to make a recommendation.	

6 • Other tooth cleaning methods
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7	 Topical anticaries interventions

7.1	introd uction

With the possible exception of water fluoridation, the most widely employed anticaries intervention is the 
use of fluoride toothpaste which works primarily through topical interactions with tooth structure and 
dental plaque. Other chemical agents, for example CHX, and other delivery vehicles for fluoride, for example 
varnishes, may be used to prevent, arrest and remineralise dental caries.

7.2	 Topical chlorhexidine varnish	

Chlorhexidine gluconate has substantial antimicrobial properties and is an effective component of 
mouthwashes used in the treatment of gingivitis, periodontitis, and dental trauma. The rationale for the use 
of such antiseptic agents for the prevention of caries, however, relies on the ability to change the biofilm 
ecology from cariogenic to non-cariogenic without harming native bacteria which play no part in the 
development of decay but which may provide other benefits to the host.

One systematic review showed inconclusive results for the use of CHX varnish, gel or mouthwash to prevent 
dental caries against a background of fluoride intake (particularly toothpaste).118 Of the 22 studies, many 
looked at adults, particularly older people with root caries. The majority of studies showed no significant 
caries-inhibiting effect of CHX with only four studies showing a reduction in occlusal caries of between 16% 
and 50%. However none of these studies were placebo-controlled and all were at high risk of bias.

A second systematic review also reported inconclusive results for the prevention of dental caries in children 
by CHX varnish.119 Of the 12 studies included, all six parallel group trials showed no significant difference 
between CHX varnish and placebo or no treatment in caries increment. There were conflicting results from 
the split-mouth trials with two studies showing a statistically significant reduction in caries associated with 
CHX use and two studies showing no significant difference. Only one study, which was at low risk of bias, 
reported a significant caries preventive effect of CHX varnish compared with a placebo in primary molar teeth.

It is not possible to form a recommendation on the use of chlorhexidine varnish due to the inconclusive 
results of relevant studies and their low methodological quality.

7.3	 Topical fluoride varnish

Four systematic reviews pooled the results of 43 different RCTs and CCTs investigating the effectiveness of 
fluoride varnish for the prevention of dental caries.120-123 These trials were judged to be of low to moderate 
quality with a wide spread of data resulting in some findings being inconclusive. Fluoride varnish substantially 
reduced the caries increment for the target population in most studies, however, the size of effect varied 
widely between studies.

The largest and most recent systematic review identified 22 trials on the effect of fluoride varnish on caries 
prevention.122 Meta-analysis of the effects of fluoride varnish on permanent teeth (13 trials) reported a 
pooled DMFS prevented fraction of 43% (95% CI 30% to 57%) compared with placebo or no treatment. 
Substantial heterogeneity was recorded (I2=75%). The effect of fluoride varnish on primary teeth (10 trials) 
was also statistically significant with a pooled dmfs prevented fraction of 37% (95% CI 24% to 51%). Some 
heterogeneity was also noted in this analysis (I2=59%).

Most studies involved twice yearly application of fluoride varnish, although a small number involved up 
to four applications per year. Meta-regression showed no significant effect of modifying the frequency of 
application of varnish on estimates of PF for either permanent teeth (slope estimate -4.85%, 95% CI -24.27% 
to 14.57%; p=0.59), or primary teeth (slope estimate 5.09%, 95% CI -19.33% to 29.51%; p=0.64) suggesting that 
four applications per year did not decrease caries incidence compared with twice-yearly application. The 
relative benefit of fluoride varnish application applied in children irrespective of their baseline caries risk.
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The remaining systematic reviews did not provide consistent evidence for the most effective frequency of 
varnish application although one recommended twice-yearly application in those assessed at high risk of 
caries.120

	 A	 Fluoride varnish should be applied at least twice yearly in all children.

7.4	s low-release fluoride beads

Glass beads have been developed which release fluoride over several years in the oral environment. One or 
more beads may be bonded to the sides of teeth with minimal inconvenience, thereby releasing fluoride 
continually within the oral cavity at low levels with the aim of preventing dental caries and promoting 
remineralisation of early caries lesions.

One systematic review identified a single RCT which, after two years, analysed just over 36% of the original 
cohort as many of the slow-release fluoride devices had been lost. The caries increment in the slow release 
fluoride group was lower but the data were regarded as weak and unreliable as the results were from 
participants who were effectively selected on the basis of bead retention.124

The evidence for the efficacy of slow-release fluoride devices is minimal, weak and unreliable and further 
studies are required.

7.5	 fluoride gels

Within the dental surgery, high-concentration fluoride gels may be applied to teeth with the aim of preventing 
dental caries and remineralising early caries lesions. Often such gels are applied to the teeth in disposable 
trays which fit loosely over the teeth.

Two systematic reviews demonstrated a clear caries-inhibiting effect of fluoride gels.

The first systematic review only included one RCT which investigated application of different topical fluoride 
concentrations at two different frequencies in three-to four year old children in Croatia (n=199).125 The group 
receiving topical amine fluoride solution at a concentration of 5,000 ppmF once a month experienced 31% 
less new decay than the control group. The group receiving topical amine fluoride solution at a concentration 
of 10,000 ppmF every two months experienced 23% less new decay. The authors concluded that increased 
frequency of application of a low-fluoride topical solution (10 times per year) may provide caries protection 
in pre-school children with relatively high caries activity.

A meta-analysis which included 23 RCTs involving 7,747 children reported the DMFS pooled PF estimate 
was 28% (95% CI 19% to 37%; p<0.0001). There was clear heterogeneity, confirmed statistically (p<0.0001). 
The effect of fluoride gel varied according to type of control group used, with DMFS prevented fraction on 
average being 19% (95% CI 5% to 33%; p<0.009) higher in non-placebo-controlled trials.126

The comparatively high frequency of applications needed (monthly or bi-monthly) to achieve the caries 
reductions reported along with the time needed to construct appliances and the time taken in application 
to allow use of the gels make the practicalities of this modality a considerable barrier to its use. There is 
evidence for the use of fluoride gels to prevent caries but this has been garnered against a background lack 
of daily use of fluoride. Fluoride gels may be useful in controlling dental caries in the absence of fluoride 
toothpaste. However, no recommendation can be given as complete absence of fluoride toothpaste is 
unlikely in Scotland. For those children where this may be a factor, ensuring daily use of fluoride toothpaste 
would be the simplest intervention.

7 • Topical anticaries interventions
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7.6	 fluoride drops or tablets

Drops of high-concentration fluoride solution may be added to drinks or cooking water to increase the 
systemic intake of fluoride. In addition, tablets may be sucked before swallowing providing both a topical 
and systemic effect.

A systematic review which investigated the effects of fluoride supplementation on the prevention of dental 
caries only identified one trial in primary dentition, which had a high level of bias (83% dropout rate).127 A trial 
in which expectant mothers used fluoride supplements from the fourth month of pregnancy until childbirth 
and the children used supplements until the age of three years did not show a caries preventive effect of 
supplementation compared to a control group (risk ratio 0.90, 95% CI 0.41 to 1.97). Regarding older children, 
the review identified nine trials which reported consistent findings that children who chewed and swallowed 
1 mg fluoride tablets daily on school days had significantly lower caries levels than other children who were 
not using fluoride supplements. The results could not be combined in a meta-analysis due to the variation 
in outcome measures used and the range of follow-up periods applied. The authors note that many of these 
trials were conducted at a time when fluoride toothpastes were not used widely and so the magnitude of 
effect in the context of regular use of fluoride toothpaste, for example, may be lower.

A Cochrane review identified 11 studies involving 7,196 children in the investigation of the effects of 
fluoride supplementation. Meta-analysis of three studies in permanent teeth showed that the use of fluoride 
supplements was associated with a 24% (95% CI 16 to 33%) reduction in DMFS. The effect of fluoride 
supplements on primary teeth was unclear. In one study, no caries-inhibiting effect was observed on primary 
teeth while in another study, the use of fluoride supplements was associated with a substantial reduction 
in caries increment.128

Accordingly, there is insufficient evidence to recommend the use of fluoride drops or tablets against a 
background of fluoride toothpaste use.

7.7	 fluoride mouthwash

Fluoride at concentrations of 250 ppmF is often a key component of OTC daily mouthwashes. Fluoride at 
higher concentration is available but generally not as OTC preparations.

Three systematic reviews addressed the question of fluoride mouthwash use although one of these evaluated 
the effectiveness for orthodontic patients only.129-131 There were no reports of adverse effects. Three studies 
involving a total of 51 participants undergoing orthodontic treatment were evaluated specifically to 
determine the efficacy of fluoride mouthwash. Over 40 studies involving 20,000 patients were identified for 
the remaining two systematic reviews. The heterogeneity of the studies was either not evaluated or was not 
substantial and the studies included were generally not highly rated for quality.

A Cochrane review reported some evidence that a daily sodium fluoride mouthwash reduced the severity 
of enamel decay surrounding a fixed brace (weighted mean difference for lesion depth -70.0, 95% CI -118.2 
to -21.8) in patients undergoing orthodontic treatment.129

Meta-analysis of 34 trials in a Cochrane review of RCTs investigating the effect of fluoride mouthwash on 
dental caries (n=14,600) showed a DMFS pooled PF of 26% (95% CI 23% to 30%; p<0.0001). No significant 
association between estimates of DMFS prevented fractions and baseline caries severity, background 
exposure to fluorides, rinsing frequency or fluoride concentration was found in meta regression analyses, 
nor was there a relationship between PF and study precision.130

A systematic review compared the use of fluoride mouthwashes in studies which were grouped according 
to the presence of other sources of fluoride. In eight studies where there was no background exposure to 
fluoride, the use of fluoride mouthwash significantly reduced the development of caries by an average of 
29% (weighted mean difference PF range 14–53%). However, where fluoride mouthwash was compared 
with placebo or other fluoride regimens and/or conducted in areas with fluoridated water or regular use of 
fluoride toothpaste (15 studies), results were inconclusive. The overall mean PF was 6% (range 0–30%) which 
was not a statistically significant difference.131
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There appears to be a clear preventive effect of topical fluoride, in the form of a mouthwash, on dental caries 
in permanent teeth in the absence of a daily fluoride toothpaste use, but there were inconsistent results 
when viewed against the background of fluoride toothpaste use.

7.8	combined  topical interventions

It has been suggested that adding topical anticaries interventions to toothbrushing with fluoride toothpaste 
might have an increased effect on the reduction of caries incidence.132 Six systematic reviews have investigated 
the relative and combined efficacy of fluoride and CHX mouthwashes, gels and varnishes with fluoride 
toothpaste on caries prevention.62, 68,132-135	

While not all systematic reviews analysed data in ways which allowed quantifiable reporting of the additional 
benefit accrued from combination topical fluoride treatment, one Cochrane review was specifically designed 
with this outcome in mind.132 This study included nine trials (n=4,026) which compared the use of fluoride 
toothpaste alone with the combined use of fluoride toothpaste plus one other topical fluoride treatment 
(varnish, gel or mouthwash). The pooled estimate of DMFS prevented fraction from the meta-analysis was 
10% (95% CI 2% to 17%; p=0.01), indicating that simultaneous use of a topical fluoride treatment with 
fluoride toothpaste resulted, on average, in a 10% reduction in decayed, missing and filled tooth surfaces 
compared with toothbrushing with fluoride toothpaste alone. The only other combination of topical fluoride 
interventions which was shown to be statistically significantly more effective at preventing caries than a single 
intervention was the combined use of fluoride gel and mouthwash in comparison to gel alone (pooled DMFS 
PF 23%, 95% CI 4% to 43%; p=0.02), however, this result was based on only two trials (n=497). It should be 
noted that all of the trials included in this meta-analysis involved children with permanent teeth.

No data were reported detailing any adverse effects. The reviews evaluated the evidence from more than 100 
clinical studies which were a combination of RCTs, CCTs and other studies. Evidence was of variable quality 
and generally there was variable consistency between the papers identified.	

Topical fluoride interventions or combinations of such interventions are effective in controlling caries in 
permanent teeth but evidence is sparse in primary teeth. With the additional use of daily fluoride toothpaste, 
the added benefit of topical fluoride interventions seems to be minimal or equivocal, with the exception of 
fluoride varnish. There is no robust evidence of additional reduction in caries incidence when using topical 
CHX interventions in addition to topical fluoride interventions.

7 • Topical anticaries interventions
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8	 Sealants

8.1	introd uction

A fissure sealant is a protective plastic coating which is applied by a dentist to the biting surfaces of the back 
teeth, forming a hard shield that keeps food and bacteria from getting into the tiny grooves in the teeth and 
causing decay. Sealants have been in use for over 50 years and are available as resin-based or glass ionomer 
compounds.

8.2	 use of sealants

A Cochrane review compared the effects of different types of fissure sealants in preventing caries in the 
permanent teeth of children and adolescents.136 It included 34 trials with 6,529 participants aged between 
five and 16 years. All of the trials investigated use of sealants on occlusal surfaces and none considered 
proximal surfaces.

Thirteen studies (n=2,979) compared any type of sealant against control without sealant. Twenty-one trials, 
with 3,202 participants, compared one type of sealant (material) with another and a single trial compared 
two different types of sealant with no sealant.

8.2.1	resin -based Sealants compared to no treatment

Twelve trials in the Cochrane review, (n=2,575) compared sealants with a no sealant control. There were nine 
split-mouth and three parallel group studies and these included children aged five to ten years. Meta-analysis 
of eight split-mouth studies and one parallel group study comparing second or third generation resin sealants 
with a control was highly significant, with pooled OR values for prevention of caries in first molar teeth of 
0.16 (95% CI 0.08 to 0.30), 0.12 (95% CI 0.07 to 0.19), 0.17 (95% CI 0.11 to 0.27), and 0.21 (95% CI 0.16 to 0.28) 
at 12, 24, 36 and 48–54 months follow up, respectively (p<0.00001). Long term effectiveness of sealants for 
the prevention of caries was shown by one study with nine years of follow up which reported 27% of sealed 
surfaces to be decayed compared to 77% of surfaces without sealant. Considerable heterogeneity was 
identified across all analyses (I2 range 45–90%). Retention of resin sealants was generally good with four of 
seven studies reporting retention rates of around 90% at 12 months. At 24 months, six of the eight studies 
reported retention rates of over 80%. Even after 48–54 months, the complete retention of resin-based sealants 
was 70% in three of the five studies.136

8.2.2	glass  ionomer Sealants compared to no treatment

The Cochrane review reported a single parallel group study (n=404) which compared the 24-month DFS 
increments for two glass ionomer sealant groups with one control group receiving no treatment for age 
group 12 to 13 years. There was no significant difference in caries increments between the groups (mean 
difference in DFS -0.18, 95% CI -0.039 to 0.03).136

The Cochrane review reported a single study which provided results comparing resin-modified glass ionomer 
cement with oral health education every three months against oral health education every three months 
alone. The comparison was performed separately for children at high and low risk of caries. After 24 months, 
only the children at high risk of caries who received both sealant application and oral health education 
showed statistically lower DMF increments on occlusal surfaces of first permanent molars compared with 
the children at high risk of caries who received only oral health education. For children at low risk of caries, 
no statistical difference was observed between the treatment groups. The study authors concluded “that in 
a 2-year period, oral health education was sufficient to control occlusal caries in low-risk children while for 
high-risk children, sealant application in addition to oral health education was considered the best strategy”.136
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8.2.3	resin -based Sealants compared to glass ionomer Sealants

The Cochrane review analysed 15 trials comparing glass ionomer with resin sealants and concluded that the 
evidence was too inconsistent to make any conclusions about the superiority of either of the two materials. 
Four studies found better caries reductions for resin-based sealants than for glass ionomers, two studies 
found better caries reductions for glass ionomers than for resin-based sealants, and nine studies did not find 
differences between these materials for this outcome. The retention figures in the studies favoured resin 
sealants at 36–48 months follow up. In five studies for which follow-up data was available, the complete 
retention for resin sealants was documented to be good (mean 76%), and for glass ionomers was poor 
(mean 8%).136

	 A	� Resin-based fissure sealants should be applied to the permanent molars of all children as early 
after eruption as possible.

��  �Glass ionomer sealants may be considered if the application of a resin-based sealant is not possible.

8 • Sealants
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9	 Provision of information	

This section reflects the issues likely to be of most concern to patients and their carers. These points are 
provided for use by health professionals when discussing dental caries with children, parents and carers 
and in guiding the production of locally produced information materials. 	

It is important that children and their families are fully aware that dental caries (tooth decay) is a preventable 
disease and that there is much that they can do to reduce or eliminate the child’s risk of suffering from this 
common problem.

9.1	so urces of further information

British Dental Health Foundation 
Smile House, 2 East Union Street, Rugby, Warwickshire CV22 6AJ 
Tel: 01788 546365 • Fax: 01788 541982 • Helpline: 0845 063 1188 
Email: helpline@dentalhealth.org • www.dentalhealth.org

The British Dental Health Foundation is an independent charity that along with its global arm, the International 
Dental Health Foundation, is dedicated to improving the oral health of the public by providing free and 
impartial dental advice, by running educational campaigns and by informing and influencing the public, 
profession and government on issues such as mouth cancer awareness and fluoridation.

Childsmile Programme 
www.child-smile.org.uk

Childsmile is a national programme designed to improve the oral health of children in Scotland and reduce 
inequalities both in dental health and access to dental services.

Scottish Dental 
www.scottishdental.org

Scottish Dental provides information on dentistry for the public and oral health professionals.

NHS Inform 
Tel: 0800 224488 
www.nhsinform.co.uk

NHS Inform provides a coordinated single source of quality-assured health and care information for the 
people of Scotland.
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9.2	check list for provision of information 

This section gives examples of the information patients/carers may find helpful at the key stages of the 
patient journey. The checklist was designed by members of the guideline development group based on their 
experience and their understanding of the evidence base. The checklist is neither exhaustive nor exclusive.

The initial professional 
concerned (eg health 
visitor, public health 
nurse) should:

yy �be aware that the Childsmile Practice programme should have been 
introduced to the parent/carer at 6–8 weeks after birth.

yy �explain to the parent/carer that dental appointments should be 
encouraged from the age of six months.

yy �be aware that dental health support workers are available in all Scottish 
Health Boards to facilitate family participation in the Childsmile 
programme through attendance at the dental practice.

The parent/carer 
should:

yy �supervise toothbrushing of their children, particularly in those under three 
years of age.

yy �expect to receive age-relevant information in a manner specific to the 
needs and circumstances of the child and parents/carer about:
–	 the Childsmile programme
–	 the effect of diet on dental health 
–	 the importance of toothbrushing 
–	 how and when to brush teeth
–	 the application of fluoride varnish 
–	 the application of fissure sealants.

The dental care team 
should:

yy �ensure the child and parents/carer receive appropriate dietary advice, 
particularly in relation to the frequency of sugary food and drink 
consumption. 

yy �provide the child and parents/carer with advice on the importance of 
thorough toothbrushing and following key messages:
–	 supervise brushing, particularly in children under three years of age
–	 brush at least twice a day
–	 �use an age- and risk-appropriate fluoride toothpaste  

(standard risk ≥1,000 ppmF ≤1,500 ppmF for those at any age) 
(increased risk 1,500 ppmF for those ≤10 years) 
(increased risk 2,800 ppmF for those from 10–16 years).

–	 spit out excess toothpaste and do not rinse with water after brushing.
yy �apply fluoride varnish (22,600 ppmF) to teeth from the age of two years at 

least twice yearly unless a valid reason not to is recorded.
yy �apply fissure sealants to all susceptible pits and fissures on permanent 

molars within one year of eruption.
yy �provide dental hygiene advice for families of children who have been 

prescribed medicines containing cariogenic sugars.

The GP or secondary 
care physician should:

yy �prescribe sugar-free medicines to children who are receiving long-term 
drug treatment, whenever possible.

9 • Provision of information
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10	 Implementing the guideline

10.1	imp lementation strategy

Implementation of national clinical guidelines is the responsibility of each NHS Board and is an essential 
part of clinical governance. Mechanisms should be in place to review care provided against the guideline 
recommendations. The reasons for any differences should be assessed and addressed where appropriate. 
Local arrangements should then be made to implement the national guideline in individual hospitals, units 
and practices.

Implementation of this guideline will be encouraged and supported by SIGN. The implementation strategy 
for this guideline encompasses the following tools and activities.

10.2	reso urce implications of key recommendations

No recommendations are considered likely to reach the £5 million threshold which warrants full cost impact 
analysis.

Recommendations associated with significant material costs are as follows:

10.2.1	 FLUORIDE VARNISH

	 A	 Fluoride varnish should be applied at least twice yearly in all children.

Maximum direct costs of providing two varnish applications to all eligible people aged 18 years or under 
in Scotland is around £1.5 million, however, a proportion of these will already be receiving varnish through 
Childsmile or through routine attendance at dental services. The Scottish Government has established a HEAT 
target aiming to achieve at least two applications of fluoride varnish per year in 60% of three-and four year 
old children by March 2014. While the national percentage of three- and four-year old children receiving at 
least two varnish applications increased in 2013, the overall levels are 20.2% and 22.5% respectively.

10.2.2	 FISSURE SEALANTS

	 A	� Resin-based fissure sealants should be applied to the permanent molars of all children as early 
after eruption as possible.

Sealants should be applied to permanent molars within one year of eruption which usually takes place 
between the ages of six to seven years for first molars and 11–12 years for second molars.137,138 There is a 
degree of variability, however, in the age of eruption for individual children which can be anywhere from 
five to nine years of age for first molars and eight to 14 years for second molars.

The National Dental Inspection Programme reported approximately 30% of primary 7 children (mean age 
11.5 years) received sealants in 2012–2013. In order to capture the possible age of first presentation with 
permanent first and second molars, costs have been estimated for two age ranges (6–7 years and 11–12 
years). In practice, this may overestimate the total cohort eligible for sealants as some children with dental 
decay may receive fillings rather than sealants.
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Table 4: Estimated direct costs of increasing sealant uptake from 30% to 60% in Scottish children aged 6–7 years 
and 11–12 years

Number of children  
aged 6–7 years

Proportion with 
sealants

Costs per 
sealant (£)

Total costs (£)

111,327 30% 7.95 1,062,059.58

60% 2,124,119.16

Incremental cost of moving from 30% to 60% uptake 1,062,059.58

Number of children  
aged 11–12 years

Proportion with 
sealants

Costs per 
sealant (£)

Total costs (£)

110,956 30% 7.95 1,058,520.24

60% 2,117,040.48

Incremental cost of moving from 30% to 60% uptake 1,058,520.24

In Table 4 costs of consultations have not been factored into the calculations. It was not possible to segregate 
visits incorporating treatment with visits representing routine examinations in this analysis, therefore the 
costs reported here may underestimate the total cost of service provision in NHSScotland. However, potential 
savings from fillings avoided are also excluded.

10.3	 Auditing current practice

A first step in implementing a clinical practice guideline is to gain an understanding of current clinical 
practice. Audit tools designed around guideline recommendations can assist in this process. Audit tools 
should be comprehensive but not time consuming to use. Successful implementation and audit of guideline 
recommendations requires good communication between staff and multidisciplinary team working.

The guideline development group has identified the following as key points to audit to assist with the 
implementation of this guideline:

yy �the proportion of children who have been formally assessed for individual caries risk and for whom this 
is documented in the clinical record

yy �evaluation of oral health promotion interventions to determine the degree to which these are based on 
recognised health behaviour theory models

yy �the proportion of children at different ages and different assessed caries risk levels receiving fluoride 
toothpaste at recommended concentrations

yy the proportion of children participating in a supervised toothbrushing programme at nursery or school
yy the proportion of children engaging in twice-daily supervised toothbrushing at home
yy the proportion of children receiving at least twice-yearly application of fluoride varnish
yy �the proportion of children who have received an application of fissure sealant to their permanent molar 

teeth, measured at intervals proportionate to permanent molar eruption
yy �the proportion of children who have been assessed at risk of dental caries and in whom clinically effective 

preventive interventions have not been provided in the absence of justification in the clinical record.

10 • Implementing the guideline
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11	 The evidence base

11.1	s ystematic literature review

The evidence base for this guideline was synthesised in accordance with SIGN methodology. A systematic 
review of the literature was carried out using an explicit search strategy devised by a SIGN Evidence and 
Information Scientist. Databases searched include Medline, Embase, Cinahl, PsycINFO and the Cochrane 
Library. The year range covered was 2000–2011. Internet searches were carried out on various websites 
including the US National Guidelines Clearinghouse. The main searches were supplemented by material 
identified by individual members of the development group. Each of the selected papers was evaluated 
by two members of the group using standard SIGN methodological checklists before conclusions were 
considered as evidence.

11.1.1	literature  search for patient issues

At the start of the guideline development process, a SIGN Evidence and Information Scientist conducted a 
literature search for qualitative and quantitative studies that addressed patient issues of relevance to the 
prevention of dental caries in children. Databases searched include Medline, Embase, Cinahl and PsycINFO, 
and the results were summarised by the SIGN Patient Involvement Officer and presented to the guideline 
development group.

11.2	recommendations  for research

The guideline development group was not able to identify sufficient evidence to answer all of the key 
questions asked in this guideline (see Annex 1). The following areas for further research have been identified:

yy �What is the relationship between the results of caries risk assessment models in children and professional 
caries preventive behaviours?

yy �What are the relative effects of fluoride toothpaste delivered as sodium fluoride, sodium 
monofluorophosphate or stannous fluoride (or in a mixed composition) on the incidence of dental caries 
and fluorosis in children?

yy �What is the effect of powered toothbrushes compared with manual toothbrushes on the incidence of 
dental caries in children?

yy What effect does duration of toothbrushing have on the incidence of dental caries and fluorosis in children?
yy �What personal or parental factors are associated with compliance with toothbrushing and dietary advice 

in children?
yy �Is there any relationship between the frequency of replacement of toothbrush and the incidence of 

dental caries in children?
yy �What effect does supervised dental flossing have on the incidence of dental caries in children? Is any 

effect modified by separate exposure to fluoride?
yy What effect does supervised use of dental sticks have on the incidence of dental caries in children?
yy �What effect do specific topical fluoride interventions (mouthwash, tooth mousse, slow-release beads 

and tablets) have on the incidence of dental caries and fluorosis in children?
yy �What is the effect of resin-based sealants compared with glass ionomer sealants on the incidence of 

dental caries?
yy �Is there an effect of changing the frequency of fluoride varnish application to the primary or permanent 

teeth of children on the incidence of dental caries?
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12	 Development of the guideline

12.1	introd uction

SIGN is a collaborative network of clinicians, other healthcare professionals and patient organisations and 
is part of Healthcare Improvement Scotland. SIGN guidelines are developed by multidisciplinary groups of 
practising clinicians using a standard methodology based on a systematic review of the evidence. Further 
details about SIGN and the guideline development methodology are contained in “SIGN 50: A Guideline 
Developer’s Handbook”, available at www.sign.ac.uk

12.2	the  guideline development group

Mr Derek Richards			  Consultant in Dental Public Health, NHS Forth Valley and Director, Centre 	
(Chair)				   for Evidence-based Dentistry, University of Dundee

Professor Jan Clarkson			  Director of the Effective Dental Practice Programme, Honorary 			 
				   Consultant in Paediatric Dentistry, University of Dundee

Miss Kay Cullen				   Dental Hygienist, Prestwick

Ms Tina Everington			  Senior Health Promotion Officer, NHS Forth Valley

Dr Eleanor Ferguson			  General Dental Practitioner, Kirriemuir

Mr Martin Foster				  Specialist in Paediatric Dentistry, NHS Lothian

Ms Tina Halford				   Lay representative, Dundee

Dr Andrew Hall				   Senior Lecturer and Honorary Consultant in Restorative Dentistry, 		
				   University of Dundee

Mr Nathan Harrison			  General Dental Practitioner, Glasgow

Dr Nicola Innes				   Senior Clinical Lecturer in Paediatric Dentistry, University of Dundee	

Dr Moray Nairn				   Programme Manager, SIGN

Mrs Margaret Ross			  Senior Lecturer for Dental Care Professionals, Edinburgh Dental 			
				   Institute	

Mrs Lynne Smith				  Evidence and Information Scientist, SIGN

Mr Graeme Wright			  Specialist in Paediatric Dentistry, Larbert

Dr Linda Young				   Research and Development Manager, Scottish Dental Clinical 			 
				   Effectiveness Programme, NHS Education for Scotland

The membership of the guideline development group was confirmed following consultation with the member 
organisations of SIGN. All members of the guideline development group made declarations of interest. A 
register of interests is available in the supporting material section for this guideline at www.sign.ac.uk	

Guideline development and literature review expertise, support and facilitation were provided by the SIGN 
Executive. All members of the SIGN Executive make yearly declarations of interest. A register of interests is 
also available on the contacts page of the SIGN website www.sign.ac.uk.

Euan Bremner	 Project Officer

Lesley Forsyth	 Events Coordinator

Karen Graham	 Patient Involvement Officer

Gemma Hardie	 Distribution and Office Coordinator

Stuart Neville 	 Publications Designer
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Abbreviations

AAPD	 American Academy of Pediatric Dentistry

ADA	 American Dental Association

CAMBRA	 Caries Management by Risk Assessment

CAT	 caries risk assessment tool

CCT	 controlled clinical trial

CHX	 chlorhexidine gluconate

CI	 confidence interval

CrI	 credible interval

DCRAM	 Dundee Caries Risk Assessment Model

dmfs	 number of decayed (d), missing (m) and filled (f ) surfaces (s) in primary teeth

DMFS	 number of decayed (D), missing (M) and filled (F) surfaces (S) in permanent teeth	

dmft	 number of decayed (d), missing (m) and filled (f ) primary teeth (t)

DMFT	 number of decayed (D), missing (M) and filled (F) permanent teeth (T)

GMC	 General Medical Council

MA	 marketing authorisation

MI	 motivational interviewing

MTA	 multiple technology appraisals

NaF	 sodium fluoride

NICE	 National Institute for Health and Care Excellence

OR	 odds ratio

OTC	 over-the-counter

PF	 prevented fraction

ppmF	 parts per million fluoride

RCT	 randomised controlled trial

RR	 relative risk

SDCEP	 Scottish Dental Clinical Effectiveness Programme

SIGN	 Scottish Intercollegiate Guidelines Network

SMC	 Scottish Medicines Consortium

SMFP	 sodium monofluorophosphate

SnF2	 stannous fluoride

SPC	 summary of product characteristics

WHO	 World Health Organization

WSL	 white spot lesions
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Annex 1
Key questions used to develop the guideline

This guideline is based on a series of structured key questions that define the target population, the 
intervention, diagnostic test, or exposure under investigation, the comparison(s) used and the outcomes used 
to measure efficacy, effectiveness, or risk. These questions form the basis of the systematic literature search.

Key question See guideline 
section

1.	 �Is there any evidence that using a risk assessment tool increases the number 
of children referred for enhanced interventions above the benchmark level of 
standard care?

3.4

2.	 �Is there any evidence to support the use of caries risk assessment tools for 
identifying caries risk in children (caries risk measured in terms of caries 
increment)? Consider:

yy Cariogram
yy Caries Management by Risk Assessment (CAMBRA)
yy American Dental Association (ADA)
yy American Academy of Pediatric Dentistry (AAPD)
yy Dundee Caries Risk Assessment Model (DCRAM).

3.4

3.	 �Is there any evidence that delivery of dental brief interventions (oral health 
education) by members of the dental health team in a practice setting lead 
to health behaviour changes/healthy dental behaviours (eg compliance with 
toothbrushing)?

4.1–4.4

4.	 �What are the benefits (prevention) and harms (fluorosis) of using fluoride 
toothpaste in the prevention of dental caries in children? Consider:

yy no toothbrushing
yy �fluoride concentrations of 500 ppm, 1,000 ppm 1,250 ppm, 1,500 ppm and 

above.

5.2, 5.3

5.	 �Is there evidence of benefits (prevention) and harms (fluorosis) of any specific 
fluoride composition (or mixed composition) in the prevention of dental caries 
in children? Consider:

yy sodium fluoride (NaF)
yy sodium monoflurophosphate (SMFP)
yy stannous fluoride (SnF2)

5.4

6.	 �Does frequency and duration of toothbrushing affect dental caries prevention 
or incidence of fluorosis in children?

5.5.1, 5.5.2

7.	 �Is there evidence that supervision of toothbrushing in children (up to the age 
of 7 years) reduces the incidence of dental caries or fluorosis?

5.5.3

8.	 �Is there evidence to show that powered brushes are more effective than 
manual toothbrushes in preventing dental caries in children and improving 
oral hygiene?

5.7.3

9.	 �Is there any evidence associating how often toothbrushes are replaced with the 
effectiveness of toothbrushing for the prevention of dental caries?

5.7.4

Annexes
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10.	 �Is there any evidence for the effectiveness of methods used for cleaning teeth 
in addition to toothbrushing for reducing dental caries in children? Consider:

yy floss
yy interdental brushes and miswaks.

6.2, 6.3

11.	 �What is the evidence for effectiveness of topical interventions (fluoride, 
chlorohexidine, etc) in preventing dental caries in children and what are the 
adverse effects (eg risk of fluorosis)?

(Compare toothbrushing + single topical intervention method to 
toothbrushing alone. Compare among topical intervention methods). 
Consider:

yy mouthwash
yy tooth mousse
yy fluoride drops, tablets or lozenges
yy fluoride beads
yy varnishes
yy gel.

7.2–7.8

12.	 �What is the evidence for effectiveness of sealants in preventing dental caries in 
children? Consider:

yy fissure sealants
yy resin sealants
yy glass ionomers.

8.2
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