IN BRIEF

® The use of posterior composites appears to be increasing.
® Techniques used are in line with current thinking.

RESEARCH

® For posterior composites there is some confusion over the need for rubber dam

and use of lining materials.

® There is also confusion over the most appropriate restorative material to use in

a pregnant patient.

Attitudes of general dental practitioners in
the UK to the use of composite materials

In posterior teeth

A.S. M. Gilmour,' P. Evans? and L. D. Addy?

Objective To determine the opinions and current methods used in

placing posterior composite restorations by general dental practitioners.

Setting The study was completed by general dental practitioners
randomly selected from across the UK.

Method A questionnaire was devised to gain this information. It was
sent to 500 UK dentists chosen at random from the general dental
register, with an explanatory letter and reply-paid envelope.

Results Two hundred and sixty-seven replies were received. Sixty-
one percent of dentists felt amalgam use had decreased over the last
five years, 75% felt posterior composite use had increased. Regard-
ing choice of posterior material, almost all cited clinical indication as
the most influential factor while patient's aesthetic demands (89%),
wish for a certain material (78%) and the dentist's confidence using a
certain restorative material (76%) were contributing factors. Regard-
ing the techniques used, contemporary techniques were employed
although there was confusion regarding the need for rubber dam and
the most appropriate method of lining the cavity. A case scenario of a
pregnant patient who required treatment found that 66% of respond-
ents would place a restoration other than a temporary dressing, with
16% placing an amalgam restoration.

Conclusions The majority of dentists surveyed place load bearing
posterior composite restorations regularly. Their choice of restorative
material is influenced by clinical indications and the patient's aesthetic
demands. The techniques used were appropriate, although there was
confusion around the need for rubber dam and the most appropriate
method to line the cavity. There was also confusion in relation to the
most appropriate materials for use in pregnancy.
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INTRODUCTION

Posterior composite restorations have evolved over many
decades' and the materials and techniques available now are
greatly improved. Concern over their longevity has reduced as
clinical studies suggest that this now matches that of amal-
gam.>? Indeed, a recent retrospective study of composite use
in general practice found them to have a survival rate slightly
higher than that of amalgam, with 91.7% at five years and
82.20% at ten years compared to amalgam’s 89.6% and 79.2%
respectively.*

In the UK, the 1998 Adult Dental Health Survey suggested
that posterior composites are being used infrequently,” with
849% of all teeth being filled with amalgam. Burke et al.,*
again in a UK study, suggested that, although the use of pos-
terior composite was increasing, amalgam was still the most
frequently used material for posterior teeth. They highlighted
some valid reasons for this, such as financial considerations
(as posterior composites were not then available on the NHS),
the clinician’s lack of confidence in the techniques and the
time-consuming nature of placing such a restoration. How-
ever, looking at the worldwide perspective would suggest an
increasing move towards composite and there is evidence that
dental schools outside the UK are now teaching posterior com-
posites as the main posterior restorative material.” This may
suggest that the UK is out of step with dental practice world-
wide. The recent introduction of a new NHS dental contract
in England and Wales may have an impact on this prescrib-
ing pattern, although concerns over the extra time posterior
composite restorations take may slow this change. The Brit-
ish Association of Teachers of Conservative Dentistry recently
discussed this issue and concluded that posterior composite
teaching should increase in UK dental schools. Amalgam has
been a very successful restorative material. Changes to under-
graduate teaching need to be carefully considered as there are
many complicated interrelated factors.

Composites have a number of advantages over amalgam, rang-
ing from the obvious ones, such as aesthetics and no mercury
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content, to the less obvious, such as the possibility of a reduced
cavity size or reduced risk of cusp fracture. It is therefore appro-
priate to assess the dental profession’s attitude towards posterior
composites in the UK and to ask the practising dentist what they
feel is the future of posterior restorative materials.

The aim of this study was to assess UK general dental practi-
tioners’ (GDPs’) attitudes towards posterior composites and the
methods they employ when completing them. The study also
asked whether GDPs felt that posterior composite use is likely
to increase with time. Finally, the use of restorative materials
in pregnancy was asked of the respondents.

MATERIALS AND METHODS
A questionnaire was developed mirroring and extending that
from a similar study.® The questionnaire consisted of open and
closed structured questions on posterior composite restorations
and also included a free response section (the questionnaire is
available, on request, from the corresponding author). It was
first piloted amongst 15 GDPs and minor modifications were
made. The questionnaire was then sent to 500 dental practi-
tioners who were selected at random from the general dental
register. After a period of four weeks the questionnaire was
re-sent to all GDPs who had not responded to the first ques-
tionnaire. The data collected from the returned questionnaires
was entered in an Excel database (Microsoft Inc. ©), where the
results were collated.
The questionnaire was divided into eight sub-sections to
collect data on the following:
1. General information on the respondents
2.The treatment needs of patients
3.Factors affecting the choice of restorative materials used
4.Techniques used for posterior composites
5.Factors influencing the choice of composite used
6.General statements on posterior composites
7. A case scenario where the clinicians were asked to comment
on the removal of caries and restoration of an MOD cavity
in an UL6 in a pregnant woman (four months gestation) who
presented to their practice in pain
8.The advantages and disadvantages of composite.

RESULTS

From the first mailing 211 replies were received, a response
rate of 42%. Eighty-eight more replies were received follow-
ing the second mailing, giving an overall response rate of 299
(609%). Thirty-two of the responses were blank, either because
the dentist did not work with posterior composites (for example
they were employed within an oral surgery setting) or because
the dentist had retired or moved away from the address on the
GDC register. The actual number of completed questionnaires
totalled 267 (56%). The following data is divided into the eight
sub-sections relating to the questions asked in each section of
the questionnaire.

1. General information

One hundred and fifty-eight responses (59%) were from male
dentists and 109 (41%) were from female dentists. Table 1
shows age since qualification and the respondents’ present
position. Of the dentists sampled, 23 (9%) worked in a NHS
only practice, 10 (4%) worked in a private only practice, 15
(69%) worked in a community only practice, 3 (1%) worked in

Table 1T Number of years qualified and practicing position of
respondents to the questionnaire

Question Number (%) of respondents

How long have you been qualified?

0-5 years 23 (9%)
5-10 years 37 (14%)
10-15 years 38 (15%)
15-20 years 41 (16%)
20+ years 118 (469%)

Position in job

Practice owner 131 (50%)

Associate 91 (35%)
CDS 22 (8%)
Corporate 9 (3%)
Other 11 (4%)

Table 2 Factors influencing the choice of material chosen
for a posterior restoration

Agree Disagree LIl

Influencing factor n (%) n (%) know
n (%)

Clinical situation 257 (97%) | 4 (2%) 2 (19%)
Patient's aesthetic demands 233 (89%) | 28 (10%) 2 (1%)
Patlen't s wish for a certain 204 (78%) | 47 (18%) 12 (4%)
material
Confldﬁnce using restorative 200 (76%) | 53 (20%) 10 (4%)
material
Patient's financial situation 190 (73%) | 62 (24%) 8 (3%)
Refereed journals/update articles | 189 (72%) | 47 (18%) 25 (10%)
Patient's concerns about 188 (72%) | 61 (23%) 14 (5%)
amalgam safety
Information in the dental press 92 (35%) 130 (50%) | 40 (15%)
Dentist's concerns about amal- 41 (16%) 208 (80%) | 12 (4%)
gam safety
Advertising 18 (79%) 211 (80%) 33 (13%)

a mixed NHS and community practice, and 213 (80%) worked
in a mixed private and NHS practice. The majority of dentists
surveyed were in a position to offer posterior composite res-
torations to patients as a routine restorative treatment. When
asked how many load bearing composites the dentists placed,
209 (799%) said they placed more than one a month, 50 (19%)
said they placed less than one a month, and 5 (2%) said they
never placed load bearing occlusal composites.

2. Treatment needs

Regarding their views on how their clinical practice had
changed in the last five years (Fig. 1), the majority reported that
they felt the need for restorations in adults had not changed
(70%). Similarly 50% reported that they felt the need for
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restorations had not changed in children. However, around
25% reported that they felt there had been a decrease in the
need for restorations in that period for both adults and chil-
dren. Over 60% of respondents reported a decreased use of
amalgam in both adults and children, whilst the use of pos-
terior composites in adults and non-amalgam use in children
had increased by 75% and 62% respectively.

When asked what restorative material the dentist used most
often to restore children’s teeth, glass ionomer cement was the
most common choice. Only a small proportion of respondents
used composite and amalgam in children.

3. Factors influencing the choice of restorative material

used by dentists

Table 2 shows factors that influenced dentists when clinically
choosing the restorative material for an individual case. The
clinical situation had the greatest influence on dentists when
choosing a restorative material (97% of respondents agreed).
The patient’s wishes, which included their aesthetic demands,
preference for a certain type of material, concerns for amalgam
safety and financial situation also featured highly as factors
which affected a dentist’s choice. Respondents also reported
that refereed journal articles influenced their choice (72% of
respondents agreed). Advertising had little influence on their
choice of material (7% agreed).

4. Factors influencing the choice of composite used

The respondents were asked what influenced their choice of
composite material in the posterior region (Fig. 2). The physi-
cal properties, handling characteristics and shrinkage of the
composite material had the greatest influence over the type
of composite that the dentists had chosen. The colour range
for aesthetics was also important. Published research, delivery
system and radiopacity were also reported to be important in
the decision to purchase. Cost, manufacturer and advertising
were less influential.

5. Techniques used in the placement of extensive

posterior composite restorations

Table 3 shows what techniques dentists reported employing
when providing extensive posterior composite restorations.
Most dentists used incremental curing (89% always did), with
only three (1%) never using it. Eighty-two percent reported
always using some form of moisture control, but only 12%
said that they routinely used rubber dam. There was a wide
variation in the use of linings. Twenty-five percent reported
never using a calcium hydroxide lining. Eight percent reported
always using a thin glass ionomer (GIC) lining/base and 9%
reported using a thick GIC lining/base. Metal matrix bands
were more commonly used compared to clear ones; 36%
reported never using a clear matrix band. With regard to bond-
ing techniques, traditional total etch/dentine bonding agent
was used most frequently (69% of respondents reported always
using this technique) than the newer self-etch/dentine bond-
ing systems (14% reported always using this technique).

6. General statements

The dentists were asked a series of questions to determine
their views on posterior composite as a restorative material.
The replies are shown in Table 4. Fifty-four percent of the

respondents felt that the lifespan of a composite before it
required replacement was similar to that of amalgam, although
only 31% felt that composite would replace amalgam within
the next ten years. In addition, very few dentists felt that the
use of amalgam in the dental undergraduate curriculum would
disappear in the next five years (10%). Forty-five percent of
dentists felt that changing over to composite would cause
problems with the standard of care provided to patients.

Almost all dentists felt that placing composites in posterior
teeth was more time-consuming than amalgam (989%). Sev-
enty-three percent felt that with increasing usage, the overall
cost of oral healthcare in the UK would increase. In relation
to changes in the NHS contract (England and Wales), 26% of
respondents felt that this would increase the number of poste-
rior composites undertaken.

7. Case scenario

A case scenario was presented which related to a pregnant
patient who was complaining of pain of a dental origin. This
was diagnosed and the treatment plan proposed included
removal of the MOD restoration and associated carious lesion
in the UL6. Forty-nine respondents (16%) said they would then
restore the cavity with amalgam, 94 (30%) said they would
restore it with a posterior composite, 61 (20%) said they would
restore it with another restorative material and 108 (34%) said
they would restore it with a temporary dressing until after the
baby was born.

8. Advantages and disadvantages of composite

The three main responses about the advantages of compos-
ite were aesthetics, the ability to bond to tooth tissue, and
minimal removal of sound tooth tissue in cavity design. The
disadvantages included the time-consuming nature of com-
posite restorations, the increased cost coupled with worries
about longevity, leakage and shrinkage of posterior compos-
ites, and the difficulties in achieving a good contact point in a
class II cavity.

DISCUSSION
As dentistry embraces a new age in England and Wales with
the newly introduced dental contract (April 2006), it would
seem that many things are about to change within the dental
profession. One thing that has not changed over the last 100
years, however, is the use of amalgam as a restorative material.
Amalgam is still the material of choice for many UK dentists
to restore posterior teeth, as it is strong, easy to work with and
produces reliable results. Composite, which has been around
for about 40 years, has not yet gained the same prevalence. The
ADH survey (1998) undertaken in the UK found that amalgam
was used for 84% of restorations,” which is markedly differ-
ent from studies in Australia, Finland and the United States,
where composite accounts for a much larger proportion of res-
torations.®® The study based in Finland reported that 75% of
posterior teeth were restored with composite.®

A questionnaire study requires a good response rate to
be effective. Tan and Burke' suggested that an acceptable
response rate was 64%. This study achieved a 60% response
rate, although only 56% were usable because some respondents
were not in a workplace environment (such as in hospital oral
surgery units) where load bearing composite restorations were
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routinely undertaken. There is also always the risk of sample
bias, with only those interested in this area of clinical practice
responding. We have attempted to interpret the results with
these limitations in mind. Looking at those who replied, there
was a slightly higher response rate from female dentists than
would be expected from the dental register demographics. The
majority of respondents worked in mixed NHS/private prac-
tices and the majority said they placed load bearing posterior
composites on a regular basis.

The results (Fig. 1) indicate that the nearly 61% of dentists
feel that the need for restorations in adults has not changed
much over the last five years. They also indicate that a high
proportion of dentists feel that the amount of amalgam being
used in adults has decreased, while the number of posterior
composites that are completed has increased. In the UK, the
NHS funding system previously in place precluded the use
of posterior composites, although dentists in the UK increas-
ingly provided posterior composites outside the NHS. Patients
have also become more aware of the aesthetic benefits of a
‘white filling’ and the controversy over amalgam safety. The
introduction of the new NHS dental contract in April 2006 in
England and Wales may provide more scope for the increased
use of posterior composite restorations, although this has yet
to be seen. Increased confidence over the use and reliability
of posterior composite filling materials may also encourage a
change.” This trend is reflected in our findings, with over 80%

of the dentists surveyed in this questionnaire placing poste-
rior composite restorations regularly. In children, the trend of
decreasing amalgam use is marked, with over 63% of dentists
now placing non-amalgam restorations. One question that was
not asked was whether dentists felt that the size of restorations
had decreased over the five-year period. Smaller cavities may
be more simply restored with composite type restorations.

The dentists were asked what factors influenced their choice
of restorative material for a posterior restoration (Table 2). The
clinical situation was the biggest influence for most dentists,
with the patient’s aesthetic demands and their wish to avoid
certain restorative materials (such as amalgam) coming next.
It would seem that the patient is having more influence on
these clinical decisions, which although desirable, requires the
patient to be fully informed. The indication from this study that
many general dental practitioners considered the use of ref-
ereed journals an important influence on their decision proc-
ess is encouraging. The increasing use of an evidence-based
approach is helpful in this respect, although high quality long-
term clinical studies based in primary dental care are rare.!
It is these studies that would have direct relevance to most
dental practitioners. Interestingly, the majority of dentists did
not feel that amalgam safety was a factor that influenced their
decision. It is clear, however, that the profession needs to bal-
ance patient wishes with available clinical evidence on safe,
predictable techniques and materials.'
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Regarding the techniques used by dentists in placing exten-
sive posterior composite restorations, it was encouraging to see
that 60% of dentists surveyed used rubber dam either always
or sometimes, an increase from the 47% recorded in a similar
study.® However, only 12% indicated that they always used
rubber dam. There is some inconsistency within the literature
with regard to the necessity of using rubber dam for posterior
composites. Some state that it is always necessary,'>'* whilst
others question its need,'® recording excellent longevity results
without its use. Instead, other moisture control methods are
used such as cotton wool rolls and aspiration.”” A recent sur-
vey of the teaching of moisture control in relation to posterior
composites in dental schools in the UK and Ireland found that
all schools taught rubber dam placement. Thirteen out of the
15 also taught the use of cotton wool rolls and 11 taught the
use of dry guards as alternative forms of moisture control.'®
There is a lot of confusion regarding rubber dam use and the
literature is unclear in this area,'>'*'® but the key would seem
to be effective moisture control. Rubber dam does, however,
offer other benefits which may also be of value.

Regarding the use of a cavity lining, there was a wide range
of responses. The data were difficult to interpret here because
respondents ticked a number of boxes in the questionnaire, but
it would appear that a significant number of dentists are not
using any lining material when placing a posterior composite
restoration. We assume that instead they are relying on effec-
tive dentine bonding to seal the dentinal tubules and eliminate
marginal leakage.

There is some variation in the undergraduate teaching of
the use of lining materials under posterior composites'® and it
is clear from this study that there is also variation within the
dentists who replied. However, glass ionomer cement (GIC) is
suggested for moderate to deep cavities by the majority of den-
tal schools in the UK and Ireland.’® Research is again confused
in this area, with some studies indicating that liners do not
help post-operative sensitivity,"” whilst others are in favour of
their use.” The data in Table 3 indicate that most of the den-
tists are sometimes, but not always, placing a GIC lining and
the mixture of figures seems to suggest a degree of confusion
amongst dentists as to whether to place a GIC lining or not.
Further work is required to clarify this area and provide clini-
cal guidance.

Most of the dentists surveyed used some form of metal matrix
as opposed to a clear band. This is of benefit, as research dem-
onstrates that contact points are more accurate when a thin
metal matrix is used, therefore helping to prolong the life of
the restoration and reduce the risk of an overhang.”** How-
ever, the dentists were not asked what type of metal matrix
band they were using and it is unknown how many were using
metal bands specifically designed for amalgam rather than
composite, as this would make achieving a tight contact point
difficult. Most dentists were using an incremental curing tech-
nique, which is supported by the dental literature.?* Therefore
in summary, it would appear that dentists are using contempo-
rary techniques to complete their posterior composite restora-
tions. However, there is some confusion with regard to the use
of liners under composite restorations and the need for rubber
dam isolation.

Respondents were also asked whether they felt that an
increase in the number of posterior composite restorations

Table 3 Techniques used in the placement of extensive posterior
composite restorations

Techniques Always Sometimes Never

4 n (%) n (%) n (%)
Incremental curing 229 (899%) 26 (109%) 3 (1%)
Use of moisture control

9 9 9

methods (not rubber dam) 210 (829%) 35 (14%) 12 (4%)
Use of rubber dam 29 (12%) 124 (489%) 103 (40%)
Total etch/dentine 0 0 0
bonding agents 177 (69%) 63 (25%) 17 (6%)
Self-etch/dentine 0 0 0
bonding agents 32 (149%) 95 (420%) 98 (449)
Metal matrix band 106 (41%) 141 (55%) 10 (4%)
Clear matrix band 19 (7%) 143 (57%) 92 (369%)
Calcium hydroxide 46 (18%) 147 (57%) 64 (25%)
Thin Gl base lining 22 (9%) 164 (65%) 67 (26%)
Thick Gl base lining 21 (8%) 141 (56%) 88 (36%)
L e 11 (5%) 112 (45%) 124 (500%)
(resin-modified Gl) . . 4
Table 4 General statements considered regarding posterior
composite restorations

. Agree Disagree No opinion
Question n (%) n (%) n (%)
It is possible to provide
a posterior composite @ @ @
restoration with a lifespan 1401(530) 112 (42%) 13 (5%]
similar to amalgam
Composite will eventually
replace amalgam in the 83 (319%) 133 (500%) 49 (19%)
next ten years
The standard of dentistry
would decrease if amalgam 118 (45%) 102 (389%) 45 (17%)
was discontinued
The increase in composite
use is increasing the total 194 (73%) 38 (14%) 33 (13%)
cost of oral healthcare
Composite restorations are
more time-consuming than | 260 (98%) 2 (1%) 3 (1%)
amalgam
Changes to the NHS
contract will increase the 69 (26%) 108 (419) 88 (33%)
number of posterior com-
posites being carried out
The teaching and clinical
experience of the use of
amalgam will disappear 25 (109%) 165 (62%) 75 (280%)
in the undergraduate cur-
riculum in five years

would increase the total cost of oral healthcare and 73% said
that they felt it would, with 98% saying that they felt that
posterior composite restorations take longer to complete than
an amalgam restoration. This has been noted previously* and
if the current trend continues, is likely to have an effect on the
total overall cost of dentistry in the UK. Dentists were asked
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what influenced their choice of posterior composite material
(Fig. 2). Most considered the physical properties to be the most
important factor, with handling properties and polymerisation
shrinkage also playing an important role. Journal articles were
also reported to be a factor, with over 70% reporting that this
would have an influence.

It has been suggested that amalgam teaching in dental
schools in the UK will be reduced and replaced with the teach-
ing of posterior composites within five years.” The dentists were
asked for their views on this change, but only 9% agreed with
this view (Table 4). Forty-five percent felt that the standard of
dentistry would decrease if amalgam was discontinued, and
50% disagreed with the statement that ‘composite will even-
tually replace amalgam in the next ten years’. These results
would suggest that our respondents are currently not ready
to give up the use of amalgam. A rapid change away from
amalgam may in addition leave some clinicians without the
relevant skills to completely convert.? If dental schools decide
to progressively reduce the teaching of amalgam restorations,
then the profession may have no choice but to slowly convert
to using composite. This may alarm some dentists, consider-
ing evidence supports the long-term success of amalgam as a
restorative material and early studies disputed the suitability
of composite as an alternative.?* More recent reports, however,
indicate a failure rate similar to amalgam.? In one study, com-
posite was shown to have a longevity over ten years of 74.2%.%¢
These figures are influenced greatly by factors related to the
patient, the dentist and the type of restorative material used.
In addition, many of these studies are undertaken within a
hospital rather than general practice setting, making the gen-
eralisation of this data questionable.”” One thing, however,
does seem clear; teachers need to think carefully before they
implement a composite-only teaching policy, and certainly a
gradual rather than an abrupt change would seem prudent.?

Finally, the dentists were presented with a case scenario ask-
ing how they would treat a pregnant woman who needed a MOD
filling in her UL6. A significant number reported that they
would either place a posterior composite restoration or a tem-
porary dressing, depending on the patient’s financial situation.
Nearly 16%, however, said that they would place an amalgam
restoration. The advice from the Department of Health in a
joint statement by the Chief Dental Officer and Deputy Chief
Medical Officer®® is that ‘it may be prudent to avoid, where
clinically reasonable, the placement or removal of amalgam
fillings during pregnancy... it is not recommended that other
permanent, dental filling materials are routinely substituted
for amalgam.” This guidance suggests that dentists avoid the
use of amalgam (if possible) in pregnant patients and also
avoid placing or replacing restorations with other permanent
dental filling materials, which we assume includes materials
such as composite. If glass ionomer is included as a ‘permanent
dental filling’ then over two-thirds of the dentists surveyed
are currently not routinely following current recommenda-
tions. If glass ionomer is removed from this classification (this
would not seem unreasonable) then this is still almost half of
the respondents. The advice from the British Dental Associa-
tion in such circumstances is to ensure that informed consent
is gained before undertaking any intervention. Interestingly, a
number of female dentists commented in this survey that these
recommendations were slightly controversial considering that

they advised stopping placing amalgam restorations in preg-
nant patients, but to continue doing so as a pregnant dentist.

Comparing this study to a similar one in 2001,° it seems clear
that there is a trend of increasing posterior composite restora-
tion placements. The effect of the new NHS contract on this
trend is unknown at present. Changes to the undergraduate
curriculum may be necessary to predict this trend, however,
a rapid or complete change away from amalgam may cause
problems with established dentists.

CONCLUSION

In the UK, dentists seem to be placing more posterior compos-
ite-type restorations then before. The techniques used seem in
step with current knowledge, however two areas cause some
difficulties or confusion. The routine use of rubber dam for
such restorations is not occurring, although the evidence of
rubber dam effectiveness is not clear from the available litera-
ture. There is also confusion about the use of linings beneath
a posterior composite restoration. Both of these areas would
benefit from high quality clinical research, preferably based
in a primary dental care environment to help with the gen-
eralisability of that research. There is some concern that as
composite restorations take longer to complete, there will be
an increased cost involved in this trend. Finally, the question-
naire highlighted some confusion surrounding the appropri-
ate treatment of a pregnant patient. Guidance given in a joint
CDO/CMO statement only partially clarifies this.
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