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understanding of the subject but without 
having had direct clinical experience’. 
Although the GDC has stipulated which 
areas should be covered in the under-
graduate curriculum, it respects the diver-
sity of delivery of dental education. Thus 
local differences between schools such 
as the oral health needs of their patient 
population, service structures, research 
interests, learning and teaching styles are 
acknowledged.1

Dental schools face immense challenges 
in delivering a satisfactory curriculum to 
increasing student numbers with ever-
depleting resources. One of the greatest 
diffi culties is the provision of suffi cient 
patient numbers, and appropriate case-
mix, to ensure that students have the 
opportunity to achieve expected clinical 
competencies. One specialty that has been 
forthcoming in highlighting changes in 
undergraduate clinical experience over the 
past couple of decades is paediatric den-
tistry. A number of studies have reported 
signifi cant reductions in the number of 
restorative procedures being carried out 
by students in hospital paediatric dentistry 

INTRODUCTION
The undergraduate dental curriculum in 
the UK is guided by the requirements set 
out in the General Dental Council’s (GDC) 
document The fi rst fi ve years’.1 The GDC has 
identifi ed three levels of expertise for the 
new dental graduate. Firstly, they should 
be competent at a procedure, defi ned as 
‘having sound theoretical knowledge and 
understanding with adequate clinical expe-
rience to resolve clinical problems without 
assistance’. Alternatively, they should have 
knowledge of a procedure, defi ned as ‘hav-
ing sound theoretical knowledge but with 
limited clinical or practical experience’. 
And fi nally they should be familiar with 
a procedure, defi ned as ‘having a basic 

Previous studies have suggested that dental students may not receive suffi cient clinical experience in core paediatric 
dentistry skills. This study aimed to compare dental undergraduates’ self-reported experience and confi dence in paediatric 
dentistry within three UK dental schools (Liverpool, Manchester and Sheffi eld). In April/May 2009, 147 fi nal year dental 
students completed an anonymous questionnaire which captured their experience of seven core clinical skills in both 
hospital and outreach settings. A visual analogue scale was also employed to record perceived levels of confi dence for six 
generic activities including: examination, diagnosis and treatment planning; patient selection for treatment under general 
anaesthesia; operative dentistry; preventive dentistry; management of dento-alveolar trauma, and provision of routine 
care for children on qualifi cation. The key fi nding was that Liverpool, Manchester and Sheffi eld dental students received 
comparable clinical experiences in paediatric dentistry, which appeared to satisfy the requirements of the General Den-
tal Council’s The fi rst fi ve years. One hundred percent had carried out fi ssure sealants and restorations, and 87-98% had 
experience of extractions. Outreach placements were crucial in ensuring students had suffi cient opportunity to undertake 
core skills, notably extractions and pulp therapies. All students reported a lack of confi dence in dental trauma management 
which warrants greater emphasis in the undergraduate curriculum.

clinics.2–4 However, reductions in restora-
tions (notably amalgam) and primary 
molar pulp therapies have generally been 
matched by increased experience in pre-
ventive regimens such as fi ssure sealants 
and fl uoride therapies.2–4 To some extent, 
these changes have simply refl ected reduc-
ing caries experience among children5 
as well as development of new clinical 
guidelines and policies for evidence-based 
practice.6–8 Nonetheless, potential defi cien-
cies in undergraduate paediatric dentistry 
experience have been acknowledged, both 
in the UK and worldwide.3,4,9

In order to address shortfalls in under-
graduate experience, increasing emphasis 
has been placed on the contribution of 
outreach training. Hunter et al.10 conducted 
a pilot study to determine the impact of a 
community dental service outreach pro-
gramme on the self-reported confi dence of 
their dental students in the management 
of children. Following a 15-day placement, 
students were found to more confi dent 
across a wide range of paediatric dentistry 
skills, notably in relation to primary molar 
pulp therapy and extractions. Confi dence 
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• Outlines what paediatric dentistry 
experience UK dental students receive.

• Enables an appreciation of which areas 
students feel least and most confi dent in, 
in relation to treating children.

• Elicits recognition that trauma-related 
teaching needs to be enhanced within the 
undergraduate curriculum.

• Gives evidence for how outreach teaching 
contributes to increased undergraduate 
clinical exposure in key skills.
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in providing oral health care for patients 
is considered to be an important educa-
tional outcome.11 There is now an over-
whelming body of evidence to support 
the educational value of student place-
ments in primary care settings outside the 
‘traditional’ settings of dental schools.12,13 
Randomised controlled trials, conducted 
in Sheffi eld, revealed that outreach train-
ing signifi cantly improved students’ abil-
ity in treatment planning and perceived 
clinical confi dence.14,15

The aim of this study was to investi-
gate dental undergraduates’ self-reported 
experience and perceived clinical confi -
dence in paediatric dentistry within three 
UK dental schools (Liverpool, Manchester 
and Sheffi eld). To date, previous reports 
have been largely limited to single teach-
ing institutes with a paucity of directly 
comparable data between schools. In 
view of the diversity of clinical opportu-
nities and learning environments provided 
by different schools, it was felt that this 
multi-centred study would offer a more 
comprehensive insight into the range of 
paediatric dentistry experience gained by 
current British graduates.

MATERIALS AND METHODS
The intended sample was all fi nal year 
dental students at Liverpool (n = 70), 
Manchester (n = 85) and Sheffi eld (n = 63) 
dental schools. 

Data collection
A two-sided data collection form was 
designed to include the key clinical pro-
cedures, as proposed by the GDC (2008),1 
which were considered relevant to under-
graduate paediatric dentistry. These com-
prised seven treatment items: fissure 
sealants; intra-coronal restorations; incisal 
tip restorations; preformed metal crowns 
(PMC); primary molar pulp therapy; any 
trauma-related treatment; and extractions 
under local anaesthetic. The self-completed 
anonymous form recorded students’ clini-
cal exposure to these treatment items, as 
a yes/no response, for both outreach and 
hospital settings. Self-assessed confi dence 
was also recorded in relation to six generic 
activities including: examination, diagno-
sis and treatment planning; selection of 
patients for treatment under general anaes-
thesia (GA); operative dentistry; preventive 
dentistry; management of dento-alveolar 

trauma, and provision of routine care for 
children on qualifi cation. A visual ana-
logue scale was used to measure reported 
confi dence. Students were asked to place 
a mark on a 10 cm line where 0.0 cm rep-
resented ‘no confi dence at all’, and 10 cm 
represented ‘complete confi dence’. One 
investigator then measured these distances 
in centimetres using a 10 cm ruler.

Questionnaires were distributed to fi nal 
year dental students at the three centres 
in April/May, 2009, a few weeks before 
their final examinations. A statement 
was sought from each of the three pae-
diatric dentistry departments to clarify 
the amount of clinical time their students 
spent treating children in either hospital 
and/or outreach settings.

Data analysis
Data were recorded using the statistical 
package for social sciences (SPSS v14). A 
chi-squared test was used to compare the 
proportion of students that had experience 
of each of the seven core competencies 
in the three schools. Preliminary analysis 
of VAS data for confi dence levels showed 

that it was normally distributed, thus a 
one-way analysis of variance (ANOVA), 
followed by a Tukey test, were used to 
determine statistically signifi cant differ-
ences in means. Signifi cance levels were 
set at p <0.05. 

RESULTS

Participants

A total of 147 fi nal year dental students 
participated in the survey across the three 
dental schools as follows: Liverpool, 
n = 40 (57% response); Manchester, n = 49 
(58% response) and Sheffi eld, n = 58 (89% 
response). There was a similar proportion of 
male (48%) and female (52%) respondents. 
Preliminary statistical analysis revealed no 
differences in responses according to gen-
der, thus the data were pooled for male and 
female students.

Clinical teaching
There were marked differences between the 
three schools in the proportion of time that 
students spent treating children in hospital 
and primary care clinics. Liverpool students 

Table 1  Percentage of students with self-reported experience in core paediatric dentistry 
skills within different clinical settings

Procedure
Clinical setting

Liverpool students 
(n = 40)

Manchester students 
(n = 49)

Sheffi eld students 
(n =58)

Fissure sealant
Hospital
Outreach
Either setting

88%
93%
100%

53%
100%
100%

100%
100%
100%

Restoration
Hospital
Outreach
Either setting

98%
98%
100%

44%
100%
100%

98%
100%
100%

Incisal tip restoration
Hospital
Outreach
Either setting

70%
66%
83%

36%
75%
78%

76%
91%
97%M

Preformed metal crown
Hospital
Outreach
Either setting

3%
5%
8%

4%
44%
43%L

50%
20%
63%L

Pulp therapy primary molar
Hospital
Outreach
Either  setting

25%
18%
38%

23%
82%
86% L

14%
61%
64%L

Trauma-related treatment
Hospital
Outreach
Either setting

53%
33%
63%

26%
46%
50%

58%
47%
74%M

Extraction under 
local anaesthetic
Hospital
Outreach
Either setting

90%
56%
87%

40%
98%
98%

67%
91%
95%

L Indicates a signifi cantly higher percentage than for Liverpool students (P <0.05, chi-squared test)
M Indicates a signifi cantly higher percentage than for Manchester students (P <0.05, chi-squared test)
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There were relatively few signifi cant dif-
ferences in the percentage of students that 
had experienced these clinical modalities 
between the three student groups. However, 
signifi cantly more Sheffi eld students had 
carried out an incisal tip restoration and 
undertaken trauma-related treatments 
than Manchester students, and signifi -
cantly more Sheffi eld and Manchester 
students had experience of a PMC or pulp 
therapy than Liverpool students (p <0.05, 
chi-squared test).  

In general, students were more likely to 
have undertaken procedures in outreach 
settings rather than in hospital paediat-
ric dentistry clinics. However, there were 
two marked exceptions: Sheffi eld students 
were much more likely to have carried out 
a PMC in the hospital environment (50%) 
versus outreach (20%) and a greater pro-
portion of Liverpool students had per-
formed an extraction in the dental hospital 
(90%) than at an outreach clinic (56%).

Self-reported confi dence
In general, students considered them-
selves to have above average confi dence 
(VAS ≥5.0) in most of the generic activi-
ties, with the exception of patient selec-
tion and information-giving before a 
dental GA (Manchester students; mean 
VAS = 4.8) and management of paedi-
atric dental trauma (Liverpool students; 
mean VAS = 4.4) (Table 2). Students rated 
themselves as being most confi dent in 
preventive treatments, such as fissure 
sealants, oral hygiene instruction, dietary 

advice and fl uoride prescription (mean 
VAS range = 7.7-8.6). They also perceived 
themselves as being well prepared to pro-
vide routine care for children in general 
dental practice on qualifi cation (mean 
VAS range = 6.9-7.4). In terms of inter-
school differences, Sheffi eld students rated 
themselves as signifi cantly more confi dent 
than Liverpool students in carrying out 
restorative and preventive treatments and 
managing dento-alveolar trauma (p <0.05, 
ANOVA). They also reported themselves 
as significantly more confident than 
Manchester students in the selection and 
preparation of patients for a dental GA.  

DISCUSSION

Meeting educational outcomes

The results of this preliminary survey 
showed that the majority of students had 
gained clinical experience in fi ssure seal-
ant application, restoration and extraction 
of teeth in paediatric patients. These are 
clinical skills which the GDC stipulates 
students must be competent at, thus it 
was reassuring that these learning oppor-
tunities were widely offered. However, 
the investigators did not seek data from 
each school as to how competency in 
these procedures was actually determined, 
and whether any numerical targets were 
required for these clinical skills. Another 
required competency is that of incisal res-
torations, although it is not a procedure 
restricted to paediatric dentistry. This study 
found that between 83 and 97% of students 

started their hospital clinical rotation in 
paediatric dentistry in their 3rd year. They 
had a fortnightly rotation in the paediatric 
dentistry clinic where they started seeing 
children, mainly for prevention and simple 
restorative work. In their 4th year, students 
arranged their own appointments to treat 
paediatric patients allocated to them: on 
average each student saw two patients 
over multiple treatment visits. In addition, 
students underwent a ten-week outreach 
attachment where they treated children 
in a variety of primary care settings for 
one day a week. In their 5th year, students 
returned to the hospital paediatric den-
tistry clinic to continue to see their own 
booked patients and undergo a one-week 
rotation involving casualty, new patients 
and trauma clinics. In contrast, Manchester 
students predominantly gained experience 
of clinical paediatric dentistry in outreach. 
They started treating children in their 4th 
year in a variety of outreach clinics for one 
session each week. This continued in their 
5th year, for one day a week for 12 weeks. 
In year 5, students also rotated through 
new patient clinics, GA assessment clin-
ics, and inhalation sedation clinics in the 
dental hospital. Sheffi eld students started 
seeing paediatric dentistry patients in their 
4th year, in a two-week block, before a 
20-week outreach placement. They 
returned to the dental hospital in their 5th 
year and commenced fortnightly paediat-
ric dentistry treatment clinics. In addition, 
they attended a minimum of three paediat-
ric dentistry new patient clinics. 

Experience of clinical skills
Table 1 shows the percentage of students, 
from each school, who had reportedly 
undertaken the seven key clinical skills 
in the hospital, outreach or at least one 
of these clinical settings. All students, in 
each of the three dental schools had gained 
experience in placing fi ssure sealants and 
restorations for a child patient. The major-
ity of students had also had opportunity to 
carry out extractions (range = 87%-98%) 
and place an incisal tip restoration 
(range = 78%-97%). However, experience 
in placing a PMC, carrying out primary 
molar pulp therapy or management of 
dento-alveolar trauma was considerably 
more limited. Liverpool graduates had a 
particularly low exposure to PMCs (8%) 
and pulp therapy in primary teeth (38%). 

Table 2  Mean visual analogue scores (VAS) for self-reported confi dence of students in core 
areas of paediatric dentistry-related activity

Activity
Mean VAS (SD)

Liverpool students 
(n = 40)

Manchester students 
(n = 49)

Sheffi eld students 
(n = 58) 

Examination, diagnosis 
and treatment planning 6.3 (1.47) 6.7 (1.21) 6.8 (1.05)

Restorative procedures 6.0 (1.52) 6.6 (1.22) 6.7 (1.30)L

Selection of patients for 
GA, risks and instructions 5.4 (1.70) 4.8 (1.78) 6.3 (1.78)M

Preventive treatments 
(FS, diet advice, F, oral 
hygiene instruction)

7.7 (1.51) 8.1 (1.26) 8.6 (1.00)L

Management of 
dental trauma 4.4 (2.14) 5.1 (2.07) 5.4 (1.89)L

Provision of routine care 
within general dental practice 6.9 (1.53) 7.2 (1.41) 7.4 (1.52)

L Indicates a signifi cantly higher mean VAS than for Liverpool students (P <0.05, ANOVA followed by post hoc Tukey test)
M Indicates a signifi cantly higher mean VAS than for Manchester students (P <0.05, ANOVA followed by post hoc Tukey test)
VAS of 0 indicates a rating of ‘not at all confi dent’; VAS of 10 indicates a rating of ‘highly confi dent’
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had specifi c experience of this type of 
restoration in children, thus combined 
with their adult restorative experience, it 
is likely that this learning outcome was 
universally achieved.

Students in all three centres reported 
lower levels of exposure to the provision 
of PMCs, pulp therapy of primary teeth and 
management of dento-alveolar trauma. 
According to the The fi rst fi ve years, stu-
dents are only expected to have knowledge 
of these procedures,1 and thus need only 
have limited clinical experience. The fi nd-
ings from this study compare favourably 
with those of previous studies conducted 
in other dental schools.3,4 Data from Dublin 
dental school revealed that 71% of 2002 
graduates had experience of primary molar 
pulp therapy and 68% has placed a PMC.4 
Only 8% of students graduating in 2001 
from Guy’s, King’s and St Thomas’ dental 
institute had experience of placing a PMC 
and 47% had carried out a primary molar 
pulpotomy.3 Interestingly, 1994 graduates 
from Sheffi eld dental school had such lit-
tle experience of PMCs, the data were not 
reported and less than 1% had experience 
of primary molar pulp therapy.2

Inter-school comparisons
The fi rst thing to highlight is the spirit 
of openness demonstrated by the three 
dental schools. In a culture of increasing 
competition between universities, largely 
driven by external assessment of teaching 
and research quality, it is encouraging that 
the participating schools were prepared to 
share and publicise their students’ experi-
ences of paediatric dentistry. Interestingly, 
despite the diversity of clinical timetabling 
and relative proportion of time spent in 
hospital and/or outreach settings, there 
were surprisingly few differences between 
the student groups. The main exception was 
the low level of PMC experience gained by 
Liverpool students. Although this is not 
a required GDC competency, paediatric 
dentists view PMCs as a fundamental 
treatment procedure. Thus Liverpool is 
considering strategies to increase student 
opportunities for undertaking this proce-
dure. Sheffi eld now widely teaches the use 
of the ‘Hall technique’ for the placement 
of PMCs which may explain why a greater 
proportion of their students had experi-
ence of this clinical skill. The technique 
is considerably less demanding than the 

conventional approach and thus offers an 
invaluable restorative option for more jun-
ior dental students.16,17

Another interesting finding arising 
from this study was that in the two cen-
tres with a signifi cant outreach component 
(Manchester and Sheffi eld), students were 
more likely to have carried out primary 
molar pulp therapy and extractions in out-
reach clinics than during hospital sessions. 
This may be explained by the difference 
in case-mix presenting to primary care 
and tertiary services. In the main, paedi-
atric dentistry referrals to dental hospitals 
include anxious or medically compromised 
children with very high caries rates. These 
children often require treatment by staff 
and the use of inhalation sedation or even 
GA. Thus opportunities for students to 
carry out pulp therapies or single tooth 
extractions are more limited. In contrast, 
primary care services tend to see more reg-
ularly attending and cooperative children 
who are more likely to meet the criteria 
for primary molar pulp therapy or extrac-
tions under local anaesthetic. In keeping 
with previous reports, this study clearly 
demonstrates the invaluable and increas-
ing role that outreach teaching plays in 
meeting learning outcomes for dental 
students.10,15,18,19

Confi dence in relation 
to trauma management

The one area in which dental students uni-
versally reported low levels of confi dence 
was the management of dental trauma. 
This fi nding would appear to be corrob-
orated by a number of previous studies 
which all have highlighted the lack of con-
fi dence and competence in trauma man-
agement among UK dentists.20–22 Indeed 
these previous papers have all called for 
an increase in trauma-related teaching 
within undergraduate and postgraduate 
dental curricula. The implications of poor 
trauma management are considerable with 
far-reaching economic, psychosocial and 
oral health consequences for the patient. 
It is therefore of paramount importance 
that dental students are equipped with the 
knowledge and skills to provide appropri-
ate emergency trauma management for 
their future patients. This poses a consider-
able challenge for teachers, as acute dental 
trauma cannot be predicted to allow equi-
table exposure for all students. Innovative 

learning methods, other than direct clinical 
contact, therefore have to be explored such 
as: role play; interactive electronic pro-
grammes; video demonstrations; case-con-
ferences, and laboratory-based skills. As a 
direct result of this study, the investigators 
have pooled their resources and developed 
seven trauma case scenarios which will, in 
future, be used for small group teaching 
with all fi nal year students. The value of 
this intervention will then be measured. In 
addition, it is hoped that students may be 
more widely timetabled to attend consult-
ant-led paediatric dentistry trauma clinics 
within the respective hospitals.

Study design
This study sought self-reported data 
from students about their clinical expe-
rience thus the validity of the data may 
be open to question. However, the priority 
was for anonymity rather than attempt-
ing to corroborate results with students’ 
clinical record books. Furthermore, as this 
was primarily a comparative study, any 
inaccuracies in reported clinical experi-
ence would be expected across the three 
groups and would still allow for a mean-
ingful comparison. 

CONCLUSION
This study found that Liverpool, Manchester 
and Sheffi eld dental students received 
comparable clinical experiences in paedi-
atric dentistry, which appeared to satisfy 
the requirements of the GDC’s The fi rst fi ve 
years.1 Outreach placements were seen to 
be crucial in ensuring that students had 
suffi cient opportunity to undertake core 
clinical skills for children. Students uni-
versally reported a lack of confi dence in 
dental trauma management and this is the 
one area that the investigators will now be 
targeting for enhanced student learning.
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