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The impact of practical courses on Dental Practitioners’ Hand skills 

 

Abstract: 
 

Aim:  

Cavity preparation is one of a daily dental practitioners’ involvements, hence clinicians should 
be confident for their preparations and achieve an appropriate designed cavity for planed 
restorations. This research was done to assess the strength of cavity preparations and 
prevention of iatrogenic damages. 
 
Methods: In 2015, six full-day “lectures – hands on” CPD courses delivered by eWisdom 
(London Deanery) at Barts and Dental Institute at Queen Mary University were dedicated for 
this study. 210 cavity preparations were observed and analysed to determine the most 
common existing issues within the study limitation and was tried to find out appropriate 
solutions. Each course was dedicated for 12 practitioners with a minimum three cavity 
preparations by each individual which were then analysed and discussed accordingly. One of 
the main problems was related to opening of the contact area on posterior teeth for both 
direct and indirect visions. The next noticed issue were the differences in preparation 
accuracy between buccal and lingual/palatal sides related to the sizes and axial wall angles. 
Postures, visions and burs were also determined as factors that impact outcomes 
dramatically. 
 
Results: The study demonstrated the impact of the lectures – Hands on CPD courses 
outcomes. In addition it illustrated that practitioners, who have difficulties in cavity 
preparations, can be divided in three main groups: those who not aware about their 
weaknesses, those who know about their weaknesses yet they do not know the root cause, 
and those who are aware of their weaknesses and solutions however they require some 
practice on manikin heads preferably under supervision. It was also experimented that after 
finding the reason behind their mistakes, for those who did not know the reasons, they were 
able to adjust their work relatively quick which demonstrated the positive impact of this type 
of courses. 
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Conclusion: Hands on manikin courses are one of the suitable places to help practitioners 
understand their weakness and improvements, furthermore it may help educational systems 
to recognise clinicians needed. 
 
Keywords: cavity preparation, opening contact point, direct vision, indirect vision, iatrogenic 
damages 
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Introduction 
 
Data (2013-14) collected by NHS England Area Teams demonstrate an increase in the number 
of complains between 2012-13 and 2013-14, from which in dentistry 77% is related to GP and 
43% to Dental practices (Workforce and Facilities Team 2014, Health and Social Care 
Information Centre 2015). Although it is not possible to accurately establish the problematic 
areas related to the complaints, it can be assumed the issues could be partially related to the 
achieved restorative outcomes by clinicians.  
 
Cavity preparation is one of a daily dental practitioners’ involvements and inappropriate 
designed cavity with particularly iatrogenic damages would fail the restorations in a relatively 
short time. To solve this issues, clinicians need to recognise the root cause of their mistakes. 
In this case the Lectures Hands on CPD Courses, are one of the best opportunities where 
practitioners may realise their weaknesses, strengths and develop confidence. These courses 
will also help to recognise how appropriate educational systems and responsible 
organisations may improve the dental care system to protect patients form any unwanted 
harm by dentists.  
 
People attending the Lectures Hands on CPD courses - vary, however in general some of the 
people attending these course were interested in modifying their work and to learn about 
new methods whilst others individuals were those who did not work for a period of time as a 
result of an personal injury or other reasons. 
 
 

Methods  

 
The methods used and the related information for this study are described below: 
 

Place: 

 

The courses used for this study were organised by London Dental Deanery via eWisdom 
website and were placed in dental laboratory at Barts and Dental Institute at Queen Mary 
University in London. The Dental School contains a clinical skills laboratory, which closely 
simulates the real clinical experience and is an invaluable learning facility, helping new 
students and professional prepare for patient care work (QMUL 2016). 
 

Duration: 

 
The research was carried out carefully from October 2014 to September 2015. During this 
period six full-day lectures – hands on CPD courses delivered by eWisdom (London Deanery) 
were dedicated for this study to observe the minimum required number of cavity 
preparations (Table 1). 
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No Date Title 
Course 

ID 

No of 
registered 

people 
for the 
course 

No of 
people 

attended 
the course 

1 
1-Oct-
2014 

Amalgam and today’s dentistry 6138 12 11 

2 
6-May-
2015 

Return To Work: Cavity Design 
and Preparation 

6388 12 11 

3 
17_Jun-
2015 

Cavity design and preparation 
(direct and indirect restorations  

of anterior and posterior teeth) 
6416 14 13 

4 
9-Sep-
2015 

Cavity design and preparation 
(direct and indirect restorations  

of anterior and posterior teeth) 
6662 12 11 

5 
30-Sep-
2015 

Cavity design and preparation 
(direct and indirect restorations  

of anterior and posterior teeth) 
6695 12 11 

6 
28-Oct-
2015 

Cavity design and preparation 
(direct and indirect restorations  

of anterior and posterior teeth) 
6690 13 13 

Total = 75 70 

Table 1: the names, dates and the course IDs used for this study. 

 

Attendant 

 
75 professionals were registered to attend these courses from which 70 of them were 
presented (table 1). Attendants were mainly General Dental Practitioners GDPs practicing in 
the UK, however 10 people were dental therapists, 3 individuals were overseas dental 
practitioners who travelled to the UK to attend these courses and 6 people (Non EU qualified 
dentists) were preparing themselves for Overseas Registration Exam (ORE) and The Licence 
in Dental Surgery (LDS) exams. Surprisingly, nearly half of the attendants travelled from other 
UK cities and some of the other people from overseas countries such as France. 
 

Material 

 
In the morning practitioners heard a lecture to be informed and updated with the 
requirements and techniques. Later in the afternoon they used plastic teeth very similar to 
real teeth placed on the lower and upper arcs fixed in manikins’ heads for their exercises. 
Heads height and angles were adjustable and practitioner could move it in necessary 
directions. 
 

Work condition 

 
Attendants had similar condition to dental surgeries with provided required instruments such 
as fast and slow handpieces, burs, water/air spray and light. One nurse helped the group (up 
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to 15 people) for any inquiries and clinicians had to follow all necessary regulations similar to 
the real life experience of working in a dental surgery, particularly the safety and infection 
control requirements. 
 
Each course was designed for 12 to 15 practitioners with similar planned cavity preparation. 
The preparations were analysed according to the tasks and suitability for this study. Disto-
Occluso cavity preparation was the cavity that every participant was asked to complete it. The 
prepared disto-occlusal cavity was divided into two sections (Distal and occlusal cavities) and 
each section were investigated both independently and as accompanied (Picture 1). 
 

 
Picture 1: Disto-occlusal cavity on a maxillary first left permanent premolar plastic tooth 

 
 

Data collection 

 
Sizes, designs and iatrogenic damages related to prepared cavities by practitioners were 
examined by visualizers (Picture 2). Results were recorded during the practical sessions and 
later used for this study.  
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Picture 2: Visualizer used for analysing the prepared cavities 

 
The analysed data demonstrated an appropriate correlation without any out of range figure 
which was showing the accuracy of the study within its limitation. 
 
A suitable excel sheet was formatted for the purpose of this study in which collected 
information were transferred (Table 2). 
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Table 2: Formatted table for recording each sessions data 

 
 

Data analyses 

 
The analysed data detected some problems and possible relations. It was worked out that 
opining contact area for the posterior teeth using both indirect and direct visions was the 
most problematic area for clinicians. It was also noticed the differences in preparation 
between buccal and lingual/palatal sides which caused enlarged cavities and wrong axial wall 
angles. In this study number of factors such as: postures, visions and burs were determined 
to observe the deviations in achieved outcomes. 

Course: P= Pass

ID 6318 F = Fail OCP = Opening Contact Point

Title Amalgam and today's dentistry I = Iaterogenic damage DC= Distal Cavity

Date: 1-Oct-14 L= Large cavity T= Task

Task results

Registered attended I L IWA F P I L IWA F P I L IWA F P

1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1

1 0

Total 12 11 7 9 8 8 3 3 6 6 5 5 2 3 3 3 8

Improvement %

2nd T 3rd T

I 36.364 9.0909

I 7 3 2 L 27.273 27.273

L 9 6 3 IWA 18.182 27.273

IWA 8 6 3 F 27.273 18.182

F 8 5 3 P 18.182 27.273

P 3 5 8

Registered attended I L IWA F P I L IWA F P I L IWA F P

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 0

12 11 0 6 11 7 4 0 5 4 4 7 0 0 1 1 10

Improvement %

2nd T 3rd T

I 0 0 0 I 0 0

L 6 5 0 L 9.0909 45.455

IWA 11 4 1 IWA 63.636 27.273

F 7 4 1 F 27.273 27.273

P 4 7 10 P 27.273 27.273

Attendant 1st task / OCP 2nd task / OCP 3rd task / OCP

Attendant 4th task / DC 5th task / DC 6th task / DC
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Transferred information into the designed table was carefully analysed using different 
mathematical methods such as graphs and later it was discussed with other professionals to 
work out the important points. Posture and vision were also studied to observe the relation 
between them and its impact on the quality of the cavity preparations. In many prepared 
cavities unsupported enamel were detected which were related to inappropriate posture and 
vision. Many practitioners after taking out the plastic teeth from the model could see 
incorrect prepared cavo-surface angles and uncompleted cavities. 
 
It was observed that practitioners use different techniques for their cavity preparations. Some 
techniques were inappropriate and clinicians developed these wrong unknown approaches 
during years working on their own. Interestingly, some expressed and admitted that their 
restorations do not survive for a long term. 
 

Results  
 
The founded results show that one of the most difficult part of the work for the practitioners 
was opening contact areas especially when they use indirect vision. 
 
The next detected issue was that clinicians were not always in the correct position to be able 
to see what they are doing and in many cases they used their imagination or tried to feel what 
was occurring in the cavity and for this reason unfortunately many iatrogenic damages were 
observed. 
 
It needs to be emphasised that the practitioners’ positions in relation to patients in most cases 
regardless to what they do were constant at 12:00 clock position. The patient’s head was 
often on a downwards slope toward the dentist for all types of preparations which was not 
optimal (Picture 3).  
 

 
Picture 3: Practitioners’ positions at (a) 9:00 and (b) 12:00 clock 

 
 
Some practitioners use specific burs to complete their work, however iatrogenic damages and 
uncompleted preparation of cavities were detected in many cases. Some highlighted that 
because of the burs that they used, they could not achieve a desirable cavities and therefore 
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they asked for more specific burs. Long flamed shape bur was one of the highest requested 
burs by practitioners, yet observation detected iatrogenic damages related to usage of this 
bur for example at the time of opening contact area many adjacent teeth were touched and 
damaged. 
 
For restorations, techniques were noticed as a crucial tools for practitioners to achieve 
desirable cavities. Some practitioners developed own unique cavity preparation approaches 
using trial and error methods which unfortunately caused enlarged cavities and /or with 
unsupported enamel. Lack of retention and resistance was clear for many amalgam 
restorations. 
 

Discussion 
 
Figures obtaining from this study proved that the manikin courses can be used for 
investigations to work out clinicians’ weaknesses. It is also illustrated that posture and vision 
are two factors that play important roles in cavity preparations which give us a hint to think 
that it may more educational materials such as videos are needed to demonstrate 
practitioners the differences in outcomes by having more appropriate position in relation to 
the working area and patient as we see many of practitioners stay only in 12:00 position 
regardless to what they do which may cause some complications. Provided approved videos 
and online courses could be a way to familiarising dentists with the latest suggested 
techniques to minimise the deviations. Some people feel more confident when they attend 
hands-on skill courses and that is why they request to increase these types of courses 
disregard to management and financial difficulties. 
 
In addition to posture and vision, clinicians, those work on their practices for some years, may 
already developed their own unique approaches which might not be correct. It needs to 
highlighted that many people avoid talking or showing their weak areas therefore having 
systems to somehow help and solve issues are required. 
 
 

Conclusion 

 
This study showed that hands on manikin courses can be one of the best places to help 
practitioners understanding their weaknesses in order to improve them, furthermore it may 
help educational systems to recognise clinicians needed. 
 
In addition it is approved once more that positioning and vision are very important criteria for 
creating appropriate cavities. Inappropriate vision and mirror usage techniques do not allow 
practitioners to do their best. Being in a 12:00 position for all types of the preparation is not 
approved as a good technique for all cavity preparations. 
 
Because of the wrong posture and vision, and although practitioners know what they want to 
achieve, either they cannot achieve it or they assume that it is done correctly. 
 
This study also shows that professionals, having weak areas, are divided in following groups: 

Those they do not know they are making mistakes 
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Those they know the make mistake 
But they do not know the reason 
And they know the reason but they do not know how to correct it 
And they now how to correct it and they just need some practice on manikin 
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