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Introduction

Early childhood caries (ECC) is defined as 
‘the presence of one or more decayed (non-
cavitated or cavitated lesions), missing or 
filled (due to caries) surfaces, in any primary 
tooth of a child under six years of age’.1 Despite 
ECC being an almost entirely preventable 
disease, it affects over 600 million children 
worldwide, with prevalence data suggesting 
it affects approximately 17% of one-year-olds 
and 36% of two-year-olds.2 In England, 12% 

of three-year-olds and 25% of five-year-olds 
have obvious signs of dental caries.3,4 There 
is widespread acceptance that untreated 
childhood dental disease is associated with 
pain, infection, difficulty eating and difficulty 
sleeping.5 Subsequently, a significant number 
of young children require general anaesthetic 
for dental extractions, increasing demand and 
financial pressure on NHS service provision 
and resources.6,7 It is something of a national 
disgrace that a child in England is having a 
tooth extracted every ten minutes.6

In England, more than 75% of children 
aged 0–2  years did not attend the dentist 
between 2017  and 2020.8,9,10 In a bid to 
encourage early dental attendance, the 
British Society of Paediatric Dentistry (BSPD) 
launched ‘Dental Check by One’ (DCby1) in 
September 2017. DCby1 is a public health 
campaign which aims to increase the dental 

attendance of children aged 0–2 years (https://
dentalcheckbyone.co.uk).11 Families are 
encouraged to take their child for their first 
dental check-up by the time of their child’s 
first birthday, to allow for early delivery of 
key preventive messages and to commence 
acclimatisation to the clinical environment. 
The campaign endeavours to reduce the caries 
risk of the UK’s youngest members of society 
and, therefore, reduce the number of children 
who are experiencing preventable tooth 
extractions. Population-based oral health 
campaigns can be both cost-effective and 
clinically effective in reducing dental caries, 
improving patient outcomes and reducing 
financial burden for healthcare providers.7,12 
It is, therefore, essential that the graduating 
workforce are aware of such campaigns, so 
they are prepared to deliver them for the 
benefit of all stakeholders.

Three-year evaluation of the awareness and 
preparedness of the graduating workforce to 
deliver dental examinations and preventive care 
to preschool children.

Identifies the role of dental educators and curricula 
reform in improving awareness and preparedness 
for contemporaneous practice.

Identifies the potential role of social media as a 
non-traditional adjunct to dental education.

Key points
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Each September in the UK, approximately 
900 new graduates enter the workforce as dental 
foundation trainees. New graduates have a key 
role in implementing the DCby1 campaign in 
the short term and in ensuring its long-term 
success. Undergraduates may have limited 
experience of examining preschool children 
and this can lead to nervous anticipation of 
doing so, perhaps precluding new graduates’ 
ability to administer the key messages of DCby1. 
Outreach placements offer an opportunity to 
improve undergraduate confidence and can be 
used to supplement hospital-based training.13,14 
Children aged under one year tend to present 
to hospital dental services only following 
assessment and referral from primary care if 
extensive dental disease or anomaly is present. 
Outreach placements based in primary care may, 
therefore, have an imperative role in providing 
undergraduates with clinical experience of 
managing young children. It is important that 
the graduating workforce feel confident in their 
ability to provide care to preschool children. The 
General Dental Council’s (GDC’s) Preparing for 
practice determines that registrants should be 
able to recognise and take account of the needs 
of different patient groups including children, 
while underpinning all patient care with a 
preventive approach that contributes to the 
patient’s long-term oral and general health.15 
It is, therefore, essential that the emerging 
workforce are equipped with the skills they 
need to deliver this care. Previous studies have 
investigated undergraduate students’ confidence 
in providing care to paediatric patients; 
however, there is no existing evidence specific to 
the provision of care for preschool children.13,16

A research question arose in relation to 
final-year dental students’ awareness of 
DCby1, their preparedness for examining and 
delivering preventive care for young children, 
and their perceived barriers to doing so at the 
time of graduation as they prepare to enter 
the workforce. Therefore, the aim of this 
research was to establish final-year dental 
students’ awareness and preparedness for 
delivering DCby1.

Materials and methods

A self-administered, online questionnaire was 
considered to be the most appropriate method 
of communicating with the study population 
in order to address the objectives of the study. 
Ethical approval was granted by the University 
of Liverpool (reference number 4982). Item 
generation was conducted following literature 

review. Item reduction was completed to 
restrict the questionnaire length and minimise 
responder burden. An anonymous, novel 
survey tool, consisting of 19 questions, was 
designed using SurveyMonkey. Quantitative 
data were gathered using mixed item formats 
and Likert scales. Qualitative data were also 
gathered using free-text questions, allowing 
evaluation of the opinions of responders.

The survey tool was piloted in 2018  by a 
convenience sample of 25% (n = 16) of fourth-
year dental students. Impromptu written and 
verbal feedback was encouraged to inform 
development of the tool. The first round of 
data collection identified further concepts 
for exploration. The survey was developed 
accordingly for 2019 and piloted by students 
who had previously completed the survey in 
2018. No changes were made from the 2019 
survey which was subsequently disseminated 
again in 2020. The target population included 
100% of final-year dental students at the 
University of Liverpool over three years: 2018 
(n = 76), 2019 (n = 68) and 2020 (n = 78). The 
survey was self-administered and anonymous, 
and participation was voluntary. All final-year 
students were eligible to participate, negating 
the need for population sampling.

As participation was voluntary, it was 
important to engage the interest of responders 
at an opportune time. In 2018  and 2019, 
the survey took place before an end of 
programme paediatric dentistry revision 
lecture to maximise engagement. Participant 
information was provided by the first author, 
who is not a member of the teaching staff. 
There was no pre-notification of the survey, 
hence no initiative to review the predictable 
content. A link to the survey was displayed 
during the revision lecture and those attending 
were invited to opt in. Those not in attendance 
were identified using an attendance record and 
were contacted directly by e-mail and invited 
to complete the survey within 24 hours (12 
students in 2018 and five in 2019).

In 2020, face-to-face non-clinical teaching 
was moved online; therefore, the final-year 
cohort was contacted directly and invited to 
complete the survey online within 24 hours. 
Identical information regarding the aims 
and nature of the survey were provided in 
each of the three consecutive years. For all 
rounds of data collection, administration 
took place at the end of the fifth year in order 
that responders had completed the paediatric 
dentistry programme. Final responder data 
were exported into Microsoft Excel and 

NVivo software for analysis. It was planned 
that missing item data would be excluded from 
analysis. Quantitative data were analysed using 
descriptive statistics. Thematic analysis was 
undertaken on qualitative data gathered from 
free-text responses. Data were coded using 
NVivo software and themes were derived as 
agreed following discussion by the authors.

Results

A total of 64 responses were received in 2018, 
63  in 2019  and 62  in 2020.  The following 
incomplete responses were noted and 
subsequently excluded from analysis: one in 
2018, one in 2019 and five in 2020. Therefore, 
the response rate was 83% (n = 63) in 2018, 
91% (n = 62) in 2019 and 73% (n = 57) in 2020.

Undergraduate awareness
Access to dental care
Almost all responders were aware that NHS 
dental treatment for children is free of charge; 
100% (n  =  63) in 2018, 100% (n  =  62) in 
2019 and 98% (n = 56) in 2020. Responders’ 
awareness that a child should have their first 
dental check-up by age one improved with each 
year of the study; 94% (n = 59) in 2018, 98% 
(n = 61) in 2019 and 100% (n = 57) in 2020.

Knowledge of oral health campaigns
The awareness of responders regarding oral 
health campaigns improved with each year of 
the study; 35% (n = 22) in 2018, 40% (n = 25) 
in 2019 and 75% (n = 43) in 2020. Awareness 
of DCby1 similarly improved; 8%(n = 5) of 
responders identified DCby1 in 2018, 13% 
(n  =  8) in 2019  and 67% (n  =  38) in 2020. 
Responders were aware of other campaigns 
which aim to promote good oral health such 
as Childsmile and Smile Month. A majority 
of responders who identified any oral health 
campaign stated they learned about such 
initiatives in dental school (Table 1). Other 
resources for information regarding oral health 
campaigns included the BSPD conference 
(5%; n = 1 in 2018 and 2%; n = 1 in 2020), 
internet browsing (4%; n  =  1 in 2019) and 
placements in dental practice (5%; n = 2 in 
2020). Approximately half of responders each 
year identified dental school as a preferable 
source of information and guidance regarding 
oral health campaigns (Table 1). Alternate 
suggestions from responders included social 
media, dental journals and professional bodies. 
In 2019 and 2020, responders who identified 
social media resources were asked which 
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social media platform they would preference. 
Instagram was consistently the preferable 
social media platform nominated, with at 
least two-thirds of responders selecting this 
each year (Fig. 1).

Undergraduate preparedness
Undergraduate experience of examining 
young children
In 2019  and 2020, responders were asked 
whether they had examined a child aged under 
one year of age during their undergraduate 
dental studies. Responders were informed that 
to answer this question positively, the child 
must not have been personally known to them 
(for example, own child or a relative examined 
outside of a dental surgery environment). Those 
who answered positively were asked where this 
experience was obtained. Only 6% (n = 4) in 
2019 and 7% (n = 4) in 2020 had experience of 
examining a child aged under one year. These 
opportunities were provided in a dental hospital 
setting (25%; n = 1 in 2019 and 75%; n = 3 in 
2020) and at outreach placements (75%; n = 3 
in 2019 and 25%; n = 1 in 2020).

Willingness and barriers to examining 
young children
Responders were prepared to examine a child 
aged under one year, with this increasing 
from 90% (n = 57) in 2018 to 97% (n = 60) in 
2019 and 96% (n = 55) in 2020. Responders 
who were not prepared to examine a child 
aged under one year were asked to identify 
their barriers to doing so. Responses were 
thematically analysed, identifying four 
categories: lack of experience, lack of 
confidence, perceived patient management 
issues and concern about causing distress. 
Perceived patient management issues was the 
most prevalent theme and was mentioned by 
responders in every year.

Preparedness to provide preventive care for 
young children
At least 98% of responders each year agreed 
that they felt confident to provide preventive 
dental care to young children according to 
evidence-based practice guidelines (Table 2). 
Furthermore, at least 93% also felt confident to 
share preventive advice with other healthcare 
professionals (Table 2). Responders felt less 
confident to provide parents with breastfeeding 
and weaning advice, with fewer than 60% feeling 
confident to provide such advice (Table 2). In 
2019 and 2020, responders who did not feel 
confident to provide breastfeeding and weaning 
advice were asked to identify their barriers to 
doing so. Responses were thematically analysed 
into five categories: lack of experience, lack 
of knowledge, lack of awareness, patient 
management and gender barriers.

Confidence in examining dentitions
Children’s dentitions were categorised into 
four groups: preschool, primary, mixed and 
permanent. Although preschool is not a 

specified dentition, this was used to represent 
examination of preschool-aged children in this 
survey and was explained as such. Responders 
were asked to rank the four dentitions 
according to their self-reported confidence 
of examining them, with a score of 1 being 
assigned to the most confident preference and 
a score of 4 to the least confident preference. 
Responders in all years of the survey felt 
most confident to examine a child in the 
permanent dentition, followed by a child in 
the primary dentition, before a child in the 
mixed dentition. Responders reported least 
confidence in examining the dentition of a 
preschool-aged child.

Discussion

This study was designed to evaluate 
awareness of DCby1 in the emerging 
workforce and their preparedness to deliver 
the oral health messages at the heart of 
the campaign. It identified key areas for 
development for dental education, including 
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Fig. 1  Preferable social media platforms for information and guidance in dentistry, as 
identified by undergraduate responders

Resource of information and guidance
Source of information

Dental school 
%(n =)

Dental  
journals %(n =)

Professional 
bodies % (n =)

Social media 
%(n =)

Other
%(n =)

Current resource of information and guidance 

2018 (n = 22) 68(n = 15) 0(n = 0) 9(n = 2) 18(n = 4) 5(n = 1)

2019 (n = 24) 63(n = 15) 4(n = 1) 17(n = 4) 13(n = 3) 4(n = 1)

2020 (n = 43) 74(n = 32) 0(n = 0) 5(n = 2) 14(n = 6) 7(n = 3)

Preferable resource of new information and 
guidance

2018 (n = 63) 48(n = 30) 3(n = 2) 22(n = 14) 24(n = 15) 3(n = 2)

2019 (n = 62) 44(n = 27) 18(n = 11) 18(n = 11) 21(n = 13) 0(n = 0)

2020 (n = 57) 56(n = 32) 5(n = 3) 16(n = 9) 23(n = 13) 0(n = 0)

Table 1  Comparison of current and preferable future resources for information and guidance regarding oral health campaigns, as 
identified by undergraduate responders
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awareness of population-based oral health 
campaigns, preparedness to examine 
preschool-aged children, and preparedness 
to deliver breastfeeding and weaning advice.

To enhance awareness of oral health 
campaigns among undergraduate students, it 
is important that methods favourable to the 
engagement of undergraduate learners are 
employed. In this study, dental school was 
consistently identified as the most common, 
and the most preferable, resource for this 
information. This demonstrates the key 
role dental educators have in disseminating 
contemporaneous public health information 
to the emerging workforce. Responders 
consistently reported wanting to receive 
additional information about population-
based oral health campaigns such as DCby1 
from dental journals and professional 
bodies. Educators have a role in signposting 
students to peer-reviewed journals and 
enabling them to develop critical appraisal 
skills. These skills are important in order to 
facilitate future independent evidence-based 
practice. 

Social media was identified as an alternate 
preferable resource by almost a quarter 
of all responders. Social media is widely 
accessible, free and responsive, allowing for 
rapid dissemination of new information. Such 
functionalities make it a useful educational 
resource for the workforce pre- and post-
qualification. The use of social media as an 
educational tool has been previously described 
as an interactive, collaborative learning 
environment and teaching adjunct.17,18 Twitter 
is a popular platform for dissemination of 
scientific research; however, this study revealed 
it to be less popular with the student body 

when compared to Instagram.19 Instagram 
has increased in popularity over the past five 
years to reach 766 million users by 2019.20 
Instagram is popular with millennials; 64% of 
users are aged between 18 and 34.21 However, 
in the absence of any peer review process for 
social media content, there may be concerns 
regarding the reliability of information 
available.22,23 Furthermore, it is recommended 
that dental students are made aware of the 
GDC’s guidance on the use of social media.24 
There is, nevertheless, scope for public health 
campaigners and dental educators to promote 
and develop the availability of evidence-based 
learning material via Instagram to engage 
the student-aged population. The BSPD has 
presence on multiple social media platforms 
(for example, @BSPDUK), providing up-to-
date news and evidence-based guidance that 
dental students can be directed to with regards 
to DCby1.

A small minority of students within this 
study had experience of examining a child 
aged under one year in the dental hospital 
setting and at outreach placements. Despite 
this, 95% of all responders in the three years 
of this study felt prepared to examine a child 
aged under one year. This is encouraging for 
the long-term success of DCby1. Despite 
consistently low levels of hands-on experience, 
the emerging workforce’s self-reported 
preparedness to provide care for preschool-
aged children improved over the course of this 
study. In 2020, 100% of responders reported 
confidence in providing preventive advice 
for young children – a fundamental aspect 
of the DCby1 campaign. Previous studies 
have shown that dental students demonstrate 
high levels of self-perceived confidence in the 

delivery of preventive care to both paediatric 
and adult patients.13,25 This suggests that the 
skills required for the delivery of preventive 
care may be transferable.

In this study, the majority of students 
self-reported confidence to share oral 
health advice for young children with other 
healthcare professionals. This positive finding 
creates the opportunity for collaborative 
working between the dental workforce 
and healthcare colleagues. The provision 
of breastfeeding and weaning advice 
remains the area of greatest apprehension 
for undergraduate preparedness. There is 
no previously reported research regarding 
dentists’ confidence to provide breastfeeding 
and weaning advice before this study; 
however, a lack of knowledge and confidence 
to provide breastfeeding and weaning advice 
among healthcare professional students has 
been highlighted.26,27 Infant feeding education 
was incorporated into undergraduate 
teaching at the University of Liverpool in 
2019. Consequently, self-reported confidence 
to provide breastfeeding and weaning advice 
improved from 36% of responders in 2018 to 
58% in 2020.

Implementation of the findings of this 
study have influenced the development 
of novel undergraduate curricula at the 
University of Liverpool. The principles of 
providing care for preschool-aged children 
have been incorporated into small and large 
group didactic teaching. Aligned learning 
outcomes are supported with a virtual 
learning platform that hosts a range of 
evidence-based and interactive resources 
including podcasts and videos. Videos 
demonstrating how to position a young child 

Strongly agree 
%(n =)

Agree
%(n =)

Disagree
%(n =)

Strongly disagree 
%(n =)

I am confident to provide preventive dental 
care to the families of young children

2018 (n = 63) 54(n = 34) 46(n=29) 0(n=0) 0(n=0)

2019 (n = 62) 61(n = 38) 37(n = 23) 2(n = 1) 0(n = 0)

2020 (n = 57) 54(n = 31) 46(n = 26) 0(n = 0) 0(n = 0)

I would feel confident to provide advice about 
evidence-based preventive care to other 
healthcare professionals

2018 (n = 63) 27(n = 17) 70(n = 44) 3(n = 2) 0(n = 0)

2019 (n = 62) 37(n = 23) 61(n = 38) 2(n = 1) 0(n = 0)

2020 (n = 57) 47(n = 27) 46(n = 26) 7(n = 4) 0(n = 0)

I am confident to provide families with advice 
on breastfeeding and appropriate weaning 
schedules

2018 (n = 63) 6(n = 4) 30(n = 19) 51(n = 32) 13(n = 8)

2019 (n = 62) 18(n = 11) 42(n = 26) 40(n = 25) 0(n = 0)

2020 (n = 57) 9(n = 5) 49(n = 28) 39(n = 22) 3(n = 2)

Table 2  Preparedness of undergraduate responders to provide preventive advice to young children, to share preventive care with other 
healthcare professionals and to provide breastfeeding and weaning schedules to families
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safely and comfortably for examination have 
been created by the authors (Figures 2 and 3; 
Box 1). The videos were developed to be used 
as a teaching aid to improve undergraduate 
confidence as has previously been successful 
within paediatric dentistry.28,29 These videos 
are available for British Dental Journal 
readers to download and share at: https://
tinyurl.com/kneetokneeexam and https://
tinyurl.com/preschoolexam. 

In the wake of COVID-19, a blended 
learning approach, incorporating clinical 
sessions with online learning, has become 
the new normal in universities across the 
UK. It is likely that the role of virtual learning 
platforms will become increasingly important 
within dental education.30 As a result of this 
study, there was significant development of 
the virtual learning platform in paediatric 
dentistry and this has highlighted the range 
of innovative opportunities which online 
learning offers.

In 2018, the BSPD nominated the first author 
of this study as undergraduate ambassador for 
DCby1, with the aim of increasing awareness of 
DCby1 among undergraduate dental students 
in the UK. To date, the principles of DCby1, 
and hints and tips for delivering key preventive 
messages for preschool children, have been 
presented to dental foundation trainees across 
North West England and have been published 
in BDJ Student.31

It is suggested that the steps taken at the 
University of Liverpool for targeted training 
in relation to examination and preventive 
dental care for preschool children is 
considered at other UK dental schools, if it is 
not yet in place. Undergraduates at Liverpool 
attend ‘prevention clinics’ within the dental 
hospital throughout their programme. These 
clinics offer an opportunity to examine and 
deliver preventive care to children at high 
risk of disease. All children who attend the 
hospital following referral with caries must 
attend these clinics, providing a wealth of 
learning resource for students and optimising 
access to preventive care for patients. If this 
experience is similar across the UK, it is of 
interest whether the results of this study are 
generalisable to the wider student body, or 
whether local variation exists according to 
student demographics or learning formats. 
It is possible that a self-reported lack of 
confidence in examining the dentition of 
a young child and in delivering potentially 
sensitive weaning advice is prevalent. If so, 
the development of evidence-based learning 

resources that target the delivery of care for 
young children may be welcomed by dental 
students across the UK.

Surveys are commonly used to determine 
undergraduate experience and confidence 
and were deemed appropriate to answer the 
research question raised in this study.13,14,25 A 
self-administered, online survey was a practical 
and effective method of engaging the target 
population, allowing for rapid data collection. 
It is noted that there may be a degree of social 
bias at play if students have exaggerated their 
preparedness to deliver preventive care shortly 
before graduation, despite the anonymous 
nature of the survey, and that the results should 
be interpreted with caution. Likewise, it is 

possible that the self-reported preparedness 
of undergraduates may not reflect their skill 
or learning needs.32 There may be a degree 
of performance bias impacting the results of 
2019, as 16 students within this cohort piloted 
the 2018 survey. The survey was, however, 
developed between 2018 and 2019 as described 
in the method and this, coupled with the lack of 
pre-notification of the survey, is considered to 
reduce the impact of any resulting performance 
bias. All final-year students were eligible to 
participate, and it is assumed that the baseline 
demographics of the University of Liverpool 
cohort are representative of those at other UK 
universities. The eligible population included 
both undergraduate and postgraduate entry 

Box 1 Top tips for delivering a knee-to-knee examination for a young child

1. The clinician must sit knee-to-knee with the child’s carer. This can be on the side of the lowered dental 

chair, or on any other suitable chair in the surgery

2. The child should sit on the carer’s knee, facing the carer for reassurance, and with their legs around 

the carer’s waist

3. The child is gently lowered back so that the child’s head is in the clinician’s lap. The carer should hold 

the child to support them and to offer further reassurance

4. It is helpful if the carer or clinician can sing a favourite nursery rhyme. For older toddlers, it helps to 

count slowly and gently out loud to ten. Don’t forget to smile!

5. A toothbrush may be used to persuade the child to open their mouth

6. A young child may not be able to cope with a full examination; reassure the family that compliance 

will improve as the child becomes more familiar with the dental environment. It is important to stress 

the benefits of trying the knee-to-knee exam so that the child can gradually learn that nothing bad 

happens! Acceptance is often rapid if the exam is repeated at each check-up starting from age one – 

resulting in a happier and more confident dental visit for the toddler and school-aged child

7. Even a brief, limited exam is helpful for acclimatisation, reinforcing the role of check-ups to families 

and in identifying cavitated carious lesions

8. Ensure that families understand that acclimatisation of this nature allows an older child to accept 

non-invasive preventive care such as fluoride varnish application and placement of preformed metal 

crowns if they are required in the future – avoiding the need for preventable extractions.

Fig. 2  Example of demonstrating how to 
position a young child safely and comfortably 
for examination

Fig. 3  Example of demonstrating how to 
position a young child safely and comfortably 
for examination
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programmes. Female students accounted 
for 65% of the target population and this 
is representative of the 63% of UK dental 
graduates who are female.33

Consistently high response rates at a 
minimum of 73% were achieved each year, 
producing more precise data for analysis 
and improving generalisability to the wider 
undergraduate population. Response rate was 
enhanced when the survey was administered 
at the face-to-face revision lecture in 2018 and 
2019, rather than during 2020’s online teaching, 
although this is perhaps not surprising. Despite 
the limitations of a survey methodology, the 
study presents some strengths and is the first of 
its kind. The findings will inform development 
of DCby1 and could be more widely considered 
by dental educators and by those who design 
oral health campaigns.

Conclusion

Final-year dental students’ awareness and 
preparedness for DCby1 improved over 
the course of this study, the findings of 
which progressively informed curricula 
development year on year. Targeted curricula 
reform and engagement using a range of 
techniques such as didactic teaching and 
virtual learning platforms has been pivotal in 
improving awareness and preparedness, and in 
emphasising the role of dental educators. With 
the reduction of face-to-face teaching due to 
COVID-19, the role of online learning has 
become increasingly important within dental 
curricula, with videos being a useful technique 
to prepare students for future clinical sessions. 
Social media usage is prevalent within the 
student body and should be considered as a 
non-traditional resource for dental education.
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