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Why do dentists struggle with removable partial
denture design? An assessment of financial and
educational issues
C. D. Lynch1 and P. F. Allen2

Aim Published studies in the international dental literature illustrate that
the quality of prescription and fabrication of cobalt-chromium
removable partial dentures (CCRPDs) by general dental practitioners
frequently fail to comply with ethical and legal requirements. The
reasons cited for this in the past have broadly related to either financial
or educational issues. The aim of this investigation is to determine the
effect of financial and educational factors on the quality of CCRPD
design and fabrication by general dental practitioners.
Materials and methods This investigation was completed in two parts. (1) A
pre-piloted pro-forma was distributed to a number of dental laboratories
throughout the UK and Ireland. These sought information relating to the
quality of written instructions for CCRPDs received by these laboratories,
and details of the remunerative scheme under which they were being
provided. Three categories of remunerative scheme were considered,
private CCRPDs in Ireland, private CCRPDs in the UK, and CCRPDs being
provided by salaried NHS practitioners. (2) A pre-piloted questionnaire
was distributed to vocational dental practitioners in the UK and Ireland.
This sought information relating to their attitudes, opinions, and
educational and clinical experiences of CCRPD design and fabrication.
Results (1) Three hundred completed pro-formas were returned from
dental laboratories, 100 of which related to each of the three
remunerative schemes. Poor or no written instructions were provided in
47% (n = 47) of CCRPD cases funded privately in the UK, 46% (n = 46) of
CCRPD cases funded privately in Ireland, and 50% (n = 50) of CCRPDs
being provided by salaried NHS practitioners. (2) One hundred and seven
completed questionnaires were returned from vocational trainees.
Vocational dental practitioners had completed fewer CCRPDs during VT
than in dental school (dental school: median = 4, inter-quartile range = 3
to 5; VT: median = 2, inter-quartile range = 1 to 4). One-fifth of
respondents (n = 22) had not completed any CCRPDs during VT. Nine per
cent of VT practices (n = 10) had a surveyor on their premises. Only 15%
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(n = 16) of respondents felt the time they had spent in VT had increased
their confidence in the design of CCRPDs.
Conclusion Financial factors did not have as significant an effect on the
quality of prescription and fabrication of CCRPDs as did educational
factors. Serious deficiencies in the teaching of CCRPDs during vocational
training were identified.

INTRODUCTION
The problem of inadequate prescription of cobalt-chromium
removable partial dentures (CCRPDs) is not new,1-3 and is
demonstrated by published studies from as early as 19744

through to the early 1990s5-7 in many countries, such as
Sweden,4,6,8 Canada,7 the USA,9-11 South Africa,5 and, more
recently, in Ireland.1-3 Various studies carried out in the United
Kingdom,3,12-15 including a seminal investigation published by
Basker et al. in 1988,15 confirm that there is a problem with
CCRPD design and fabrication in the United Kingdom.

In the 1990s, legal and ethical guidelines were introduced that
directly impinge on the prescription and fabrication of CCRPDs. In
1993, the European Union introduced the ‘Medical Devices Direc-
tive’,16 which places specific requirements on dental practitioners
‘…to provide adequate written instructions when a prosthesis is
being manufactured…’ In 1996, the British Society for the Study of
Prosthetic Dentistry, a UK-based specialist society committed to
excellence in prosthetic dentistry, published its Guidelines in
implant and prosthetic dentistry.17 These guidelines clearly state
that the ‘…design of a partial denture is the duty and responsibili-
ty…’ of the clinician.

In 2002, the authors undertook a study to investigate if there had
been a change to the prescription habits of general dental practi-
tioners since the introduction of these guidelines.1 Prior to this
study, there had been no audit of CCRPD prescription in Europe
since the introduction of the Medical Devices Directive almost 10
years previously. The authors examined 122 sets of written instruc-
tions for CCRPDs in Ireland, and found that ‘…54% [of written
instructions] made no reference to the design variables of denture
base configuration [including the identification of which teeth were
to be replaced], retention, support, or connector design…’1 The
authors concluded that there had been ‘…a de facto devolution of
prescribing discretion to the technician…’ and despite the introduc-
tion of the Medical Devices Directive, there had been no improve-
ment in the quality of written instructions for CCRPDs.1
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Having concluded that the standards of CCRPD design were
variable,1 the authors expanded their investigation to examine the
quality of materials submitted to dental laboratories for fabrication
of CCRPDs.2 One hundred master impressions for CCRPDs were
examined, and it was found that one-third of these were made
using a plastic stock tray and irreversible hydrocolloid. While irre-
versible hydrocolloid is suitable for making master impressions for
CCRPDs, there had been an average delay of four days before these
impressions were poured. This study also found that one-fifth of
master impressions did not record all the teeth in the arch. 

The results of these two studies1,2 demonstrated that the design
and fabrication of CCRPDs in general dental practice frequently
fail to conform to clinical guidelines. Further research by the
authors3 into the provision of both fixed and removable prostho-
dontics in the United Kingdom and Ireland revealed that:
• over one-half of master impressions were made using a plastic

stock tray
• poor or no written instruction accompanied over one-half of cases
• there was doubt as to whether 43% of master impressions had

been appropriately disinfected.

Specifically, relating to CCRPDs, it was noted that:
• irreversible hydrocolloid was used extensively for making

impressions for CCRPDs (61% of cases), and not used at all
for either porcelain bonded crowns or fixed bridges

• poor or no written instructions were found with one-half of
CCRPDs

• there was some use of diagrams when communicating design
to the laboratory (40% of cases)

• there was limited provision of surveyed cases with written
instructions (9% of cases).

It is clear that from the findings from studies performed by the
authors,1-3 and other investigators,4-15 there is a fundamental
problem with the design and fabrication process of a variety of
prostheses in general dental practice, most notably relating to
cobalt-chromium removable partial dentures.

It is unclear whether this problem of poor prescription and fab-
rication of CCRPDs is primarily related to educational5,12,15,18 or
financial matters,5,14,15,19 or both. There have been changes in the
educational pathways of general dental practitioners in recent
times with the introduction of specific educational guidelines for
dental education,20 Vocational Dental training, and Continuing
Professional Development requirements. The aim of this investiga-
tion was to assess the impact of financial and educational factors
on the practices of design and fabrication of cobalt-chromium
removable partial dentures. 

MATERIALS AND METHODS
This investigation was conducted in two separate parts.

1. Investigation of financial factors
It was decided to compare the quality of written instructions for
cobalt-chromium removable partial dentures across three finan-
cial remunerative schemes:
1. CCRPDs provided on a private contract in Ireland
2. CCRPDs provided on a private contract in the United

Kingdom
3. CCRPDs provided by NHS Salaried practitioners in the United

Kingdom.

It had been our original intention to include CCRPDs provided
by general dental practitioners working under NHS regulations
(‘fee-per-item’ basis), but the laboratories contacted did not know
any practitioners or other laboratories that fabricated CCRPDs
under this scheme. Three hundred pre-piloted pro-formas (Fig. 1,

100 relating to each scheme) were delivered to eight major com-
mercial laboratories geographically distributed throughout the
United Kingdom and Ireland. Each of these laboratories had on-
site facilities to fabricate CCRPDs. Each laboratory had significant
‘catchment areas’ receiving work from many dentists over a wide
geographical area. 

Written instructions were classified as follows:
• ‘Clear’ — the design instructions are clear and unambiguous
• ‘A guide’ — most of the design instructions have been 

communicated, however minor decision-making on the design
has been left to the technician

• ‘Poor’ — some of the design instructions have been 
communicated, however major decision-making on the design
has been left to the technician

• ‘None’ — no design instructions have been communicated.

Each time a new master impression and written instructions
were received by the laboratory for a new CCRPD, the technician
completed a new pro-forma. As the dental technician is the mem-
ber of the oral healthcare team that has to fabricate the CCRPD,
this study incorporated their assessment of the materials supplied.
It is understood that a number of technicians in each laboratory
completed pro-formas, thereby reducing the potential for bias.
Data were recorded using a Microsoft Excel data sheet. Descriptive
statistics are reported. Confidentiality was ensured at all times;
only the technician who completed the pro-forma knew the identi-
ty of either the dentist or the patient.

An a priori hypothesis for this investigation was that there
would not be any difference between the quality of written instruc-
tions for each of the three financial schemes under investigation.

2. Investigation of educational factors
Most dental school curricula in CCRPD design and fabrication
are based on criteria derived from relevant legal and ethical
guidelines, evidence-based research, and guidelines found invar-
ious authoritative texts. Dental Vocational Training (VT) is
regarded as the link between dental undergraduate training and
subsequent independent general practice, where the ‘good prac-
tice’ principles learned at dental school are consolidated. For the
purpose of this investigation, it was decided to examine the atti-
tudes, opinions, and educational and clinical experiences of
vocational dental practitioners (VDPs) in relation to CCRPD
design and fabrication.

All directors of Vocational Training in the United Kingdom and
Ireland were contacted and invited to participate in this investiga-
tion. A number declined to participate. Questionnaires (Fig. 2) were
sent for distribution to VDPs in schemes who agreed to participate
in the study.

Fig. 1  Pro-forma sent to commercial laboratories to investigate the role of
financial factors

Quality of written instructions for Cobalt-Chromium Removable Partial
Dentures
Each time you receive a new master impression for a Cobalt-Chromium Removable
Partial Denture, please assess the quality of the accompanying written instructions,
and answer the questions below

1. Under what remunerative scheme is the CCRPD being fabricated?

Ireland Private? __
UK Private? __
UK NHS/Community? __

2. What is the most suitable term to describe the quality of the written
instructions?

Clear (the design instructions are clear and unambiguous) __
A guide (most of the design instructions have been communicated) __
Poor (some of the design instructions have been communicated) __
None (no design instructions have been communicated) __
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RESULTS

1. Investigation of financial factors
The quality of written instructions of items investigated and con-
sidered by remunerative scheme is shown in Table 1. While there
was variation within the values reported, poor or no written
instructions were provided by 47% (n = 47) of CCRPDs provided
on a private basis in the United Kingdom, 46% (n = 46) of
CCRPDs provided on a private basis in Ireland, and 50% (n = 50)
of CCRPDs provided by NHS Salaried practitioners.

Fig. 2  Questionnaire sent to Vocational Dental Practitioners to investigate
the role of educational factors

The design of Cobalt-Chromium Removable Partial Dentures
Your assistance with completing this questionnaire is greatly appreciated.
Please circle or tick the appropriate answer

1. Where did you undertake your Vocational Training?  ______________
(Please identify Postgraduate Deanery)

2. How many months of VT have you completed?  ______ 

3. How many cobalt-chromium removable partial dentures did you make as an
undergraduate student?  _______________

4. How many cobalt-chromium removable partial dentures have you made as a
vocational dental practitioner?  __________________

5. Did you gain experience in the use of a surveyor as an undergraduate?

Yes No A little It depended on my supervisor

6. Did you feel that you were adequately taught as an undergraduate how to
design cobalt-chromium removable partial dentures?

Yes No Undecided

Vocational Training

7. Have you received any further formal teaching (ie organised classes) in cobalt-
chromium removable partial denture design during your VT year?

Yes No

8. Did you receive any teaching in the design of cobalt-chromium removable
partial dentures from your Vocational Trainer?

Yes No

9. Who designed your cobalt-chromium removable partial dentures while you were
in VT?
You alone You + Trainer Trainer alone It was left to the 

Technician to decide

10. Did your VT practice have a dental surveyor?

Yes No

10a. If ‘Yes’, did you use the surveyor when designing cobalt-chromium removable
partial dentures during this time? 

Yes No

11. Has the time you spent in vocational training improved your confidence in
design of cobalt-chromium removable partial dentures?

Yes, it has No, my confidence has decreased No change

Views and opinions

I would be grateful if you could answer the following questions based on your
experiences and opinions:

12. I leave the design of cobalt-chromium removable partial dentures to the dental
technician?
Always Frequently Sometimes Never

13. I have sufficient time to design cobalt-chromium removable partial dentures.
Always Frequently Sometimes Never

14. The fee I receive for providing cobalt-chromium removable partial dentures is a
poor incentive for taking the time to complete their design.
Always Frequently Sometimes Never

15. What is the most difficult stage of cobalt-chromium removable partial denture
construction?

Designing and Surveying Tooth Preparations Impression making

Delivery of framework

Table 1  Quality of written instructions of items investigated and considered
by remunerative scheme

UK Private Ireland Private NHS Salaried
(n=100) (n=100) (n=100)

Clear 19 17 15
A guide 34 37 35
Poor 25 14 23
None 22 32 27

Table 2  Geographical distribution of VDPs who responded to the
questionnaire

Area Number of responses

London 11
Southwest/ Bristol 20
Northern/ Newcastle 29
West of Scotland 22
Northern Ireland 15
Ireland 10
Total 107

Table 3  Respondents were asked to identify who has designed their CCRPDs
during Vocational Training

n %

VDP + Trainer 22 26
VDP alone 27 32
VDP + Technician 6 7
Technician alone 30 35
Total 85 100

Table 4  ‘I leave the design of cobalt-chromium RPDs to the technician…’

n %

Always 12 11
Frequently 19 18
Sometimes 37 35
Never 39 36
Total 107 100

Table 5  ‘I have sufficient time to design my cobalt-chromium RPDs…’

n %

Always 16 15
Frequently 14 13
Sometimes 57 53
Never 20 19
Total 107 100

Table 6  ‘I feel the fee received/charged for cobalt-chromium RPDs is a poor
incentive for taking time to design…’

n %

Always 68 64
Frequently 25 23
Sometimes 8 7
Never 6 6
Total 107 100

Table 7  ‘Which part of fabricating cobalt-chromium RPDs do you find most
difficult?’

n %

Designing and surveying 75 70
Tooth preparations 4 4
Impression making 8 7
Delivery and fit 20 19
Total 107 100
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2. Investigation of educational factors
One hundred and seven completed questionnaires were returned
(response rate = 54%). The geographical distribution of respon-
dents is shown in Table 2. On average each respondent reported
that they had completed 9.5 months of VT at the time of com-
pletion of the questionnaire. 

Figure 3 outlines the numbers of CCRPDs completed by respon-
dents while at dental school; Figure 4 outlines the numbers com-
pleted during VT. Respondents completed fewer CCRPDs during VT
than at dental school. While there is variation in numbers complet-
ed, the median value of CCRPDs completed in dental school was 4
(inter-quartile range = 3 to 5). The median number of CCRPDs com-
pleted during VT was 2 (inter-quartile range = 1 to 4). Twenty-two
respondents had not completed any CCRPDs during VT. Eighty-
eight per cent of respondents (n = 94) reported that they ‘always’
used a surveyor for CCRPD design while at dental school, while 2%
(n = 2) never used a surveyor at dental school, and 10% (n = 11)
used it ‘a little’. Eighty-four per cent of respondents (n = 90) report-
ed that they had been adequately taught how to design and fabri-
cate CCRPDs at dental school. In contrast, 7% (n = 7) felt they had
not been adequately taught, and 9% (n = 10) were not sure.

During Vocational Dental Training, 17% of respondents (n = 18)
had received further formal teaching (such as lectures or study
days) in the areas of CCRPD design and fabrication during Voca-
tional Training. These respondents came from two different Voca-
tional Training regions. Thirty-five per cent of respondents 
(n = 37) reported that they have received some informal teaching
from their Vocational Trainer on the design of CCRPDs, while 65%
(n = 70) reported that they have not had any. When asked to identi-
fy the person who had designed their CCRPDs during VT, over one-
third of those who had made a CCRPD during VT (n = 30, 35%) had

devolved this practice completely to their technician (Table 3).
Nine per cent of VT practices (n = 10) had a surveyor on their
premises. Of this 10, only seven VDPs had used it for CCRPD
design. Fifteen per cent of respondents (n = 16) felt the time they
had spent in Vocational Training had increased their confidence in
CCRPD design and fabrication. Seventeen per cent of respondents
(n = 18) felt that their confidence has decreased, and 68% (n = 73)
felt that the time they had spent in Vocational Training had not
changed their confidence in this area.

Respondents were then asked how they felt about various state-
ments. Thirty-six per cent of respondents (n = 39) stated that they
never leave the design of CCRPDs to the technician (Table 4). Over
two-thirds of respondents (n = 77) felt that they sometimes, or
never, had sufficient time in which to design their CCRPDs (Table 5).
Almost two-thirds of respondents (n = 68) felt that the fees
received or charged for a CCRPD were always a poor incentive for
performing design procedures (Table 6). A number of trainees
actually reported that their trainers discouraged them from mak-
ing cobalt-chromium RPDs during their VT year, and some advised
them that it ‘was not worth their while’ to do this in their subse-
quent practices. When asked which part of making a cobalt-
chromium removable partial denture they found most difficult,
70% of respondents (n = 75) indicated that their problems related
to designing and surveying (Table 7).

DISCUSSION
The problem of inadequate prescription of cobalt-chromium
removable partial dentures has been demonstrated and extensive-
ly discussed in the dental literature over the last 30 years.1-15 The
provision of removable partial dentures is a basic skill that a
dentist relies upon when treating partially dentate patients.7 The
General Dental Council requires all new graduates to be compe-
tent at ‘designing effective indirect restorations and … partial
dentures’.20 The inability to perform such a basic task seems
inexplicable. There is clear evidence to demonstrate the potential
for tissue damage caused by poorly designed and constructed
CCRPDs.21-24 Devolving the design of CCRPDs to the dental tech-
nician is clearly not appropriate, as they do not have access to
crucial information relating to the nature and health of the den-
tal and periodontal tissues.12 Furthermore, there are now legal,
ethical, and educational guidelines that require dental practi-
tioners to clearly and adequately design CCRPDs.16,17,20 Despite
all this, the problem persists.1-3

The notion that financial factors have an influence on the quali-
ty of prescription for cobalt-chromium removable partial dentures
is a criticism that is traditionally directed at services provided on
the National Health Service, inferring that if the fee were increased
then the quality of the service provided would also increase.14,15,19

However, the findings from this study tend to suggest that this is
not so. In this study, poor or no written instructions were provided
by 47% (n = 47) of CCRPDs provided on a private basis in the Unit-
ed Kingdom, 46% (n = 46) of CCRPDs provided on a private basis in
Ireland, and 50% (n = 50) of CCRPDs provided by NHS Salaried
practitioners. Originally, we had intended the third group to be
from general dental practitioners working under NHS regulations
(‘fee-per-item’ basis), but none of the laboratories that we contacted
fabricated cobalt-chromium removable partial dentures under this
scheme. Anecdotally, the laboratories we contacted did not know
any practitioners or any other laboratories that fabricated CCRPDs
under an NHS ‘fee-per-item’ scheme. In addition to this, in each of
the authors’ previous studies,1-3 the samples examined were almost
exclusively privately funded, and each demonstrated a fundamen-
tal problem with the quality of written instructions and master
impressions. Furthermore, by making a comparison with another
discipline in restorative dentistry, investigations into the quality of
endodontic treatments performed on the National Health Service
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Fig. 3  Number of CCRPDs completed by respondents while at dental school

0

5

10

15

20

25

30

0 1 2 3 4 5 6 7 8 9 10 11

Number of CCRPDs

N
um

be
r o

f r
es

po
nd

en
ts

Fig. 4  Number of CCRPDs completed by respondents during VT



RESEARCH

BRITISH DENTAL JOURNAL  VOLUME 200 NO. 5 MAR 11 2006 281

found that increasing the fee alone might not necessarily lead to an
increase in the quality of treatment provided.25 Against the back-
drop of each of these considerations, it is evident that the impact of
financial factors on the quality of design and fabrication may not
be as significant as once thought.

Dental Vocational Training (VT) is considered the ‘link’ between
undergraduate dental school and subsequent independent clinical
practice. Compulsory VT was introduced in the UK over 10 years
ago, and in Ireland (on a voluntary basis) over six years ago. It is
necessary to complete VT in the United Kingdom to be permitted to
work as an associate or principal under the General Dental Services
Act. Vocational Training positions are highly contested. The findings
from this study however raise certain concerns regarding the quality
of training received in the areas of CCRPD design and fabrication.

There is a clear problem with the design and fabrication proce-
dures for CCRPDs by general dental practitioners.1-15 Against this it
must be considered that no undergraduate dental programme
would teach a student that it is acceptable to make an impression
for a CCRPD in irreversible hydrocolloid and allow a delay of four
days before pouring, or that it is acceptable not to clearly design a
CCRPD. Based on the first part of this investigation, it is suggested
that financial issues may not be as critical to this process. Some-
thing is going wrong in the educational development of general
dental practitioners. Based on the second part of this investigation,
this would seem to be happening during Vocational Training. 

In the group examined, one-fifth of respondents did not com-
plete any CCRPDs during Vocational Training. VDPs completed
fewer CCRPDs than at undergraduate dental school. While most
respondents felt that they had been adequately taught how to
design and fabricate CCRPDs at dental school, 70% of respondents
were reporting problems with design and surveying one year later,
and one-third had already completely devolved the design process
to the technician. Over 90% of respondents report that their Voca-
tional Training practice does not even possess a surveyor, which is a
serious omission. Despite this, over one-third of respondents report
that they never leave the design of a CCRPD to the technician. This
identifies a group of practitioners who, worryingly, are unaware, or
feel that they do not need, a surveyor for designing CCRPDs.

Only 17% of respondents (n = 18) had attended any organised
study days or lectures on CCRPD design during their VT year. These
respondents came from two VT areas. This is a concern when one
considers the implication that the remaining 83% of respondents (n =
89) have not had any formal teaching on a fundamental component
in the comprehensive management of the partially dentate patient.  

Almost two-thirds of respondents felt that the fees received or
charged for a cobalt-chromium removable partial denture were
always a poor incentive for performing design procedures. A num-
ber of trainees actually reported that their trainers discouraged
them from making cobalt-chromium RPDs during their VT year,
and some advised them that it ‘was not worth their while’ to do this
in their subsequent practices. This again is a cause for concern.
Vocational Dental Practitioners should be protected from financial
concerns while developing their skills during VT. While it is rea-
sonable to argue that Vocational Dental Practitioners should be
given advice on how to financially manage their subsequent prac-
tices, they should not be actively discouraged from performing
more costly treatments during this training time. Equally they
should be given sufficient time to complete design procedures.

The response rate for this investigation is adequate (54%). It is
disappointing that some Vocational Training directors declined to
participate in this study. However the responses received are evenly
distributed across a wide geographical area, and these report con-
sistent messages. The findings from this study are therefore reason-
ably valid and provide the basis for further investigations. The
authors suggest that one such investigation could be an interven-
tion study, where this aspect of Vocational Training is re-structured

under the guidance of suitable experts, or suitable specialist society,
such as the British Society for the Study of Prosthetic Dentistry.  

CONCLUSIONS
This investigation has found that Vocational Dental Practitioners are: 
• Performing fewer cobalt-chromium removable partial 

dentures during Vocational Training than at dental school
• Have less teaching in this area during Vocational Training 
• Have very little access to a surveyor 
• Are possibly being discouraged from fabricating 

cobalt-chromium removable partial dentures by their trainer.

It is suggested that the problems encountered by general dental
practitioners in the design and fabrication process of cobalt-
chromium removable partial dentures are probably related more to
educational issues than financial. This investigation has demon-
strated serious deficiencies in the teaching of the design and fabri-
cation of cobalt-chromium removable partial dentures during
Vocational Training.

The assistance of the British Society for the Study of Prosthetic Dentistry who
provided funding for this investigation through their Research Award is
acknowledged. The authors would like to sincerely thank the assistance of the
various dental laboratories, and Directors of Vocational Training, who participated
in this investigation. For reasons of confidentiality, these must remain anonymous.
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