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conventional dentures.6 While the provi-
sion of such treatment has, in the past, 
largely been limited to specialist centres 
and secondary care environments, mini-
mal training can enable inexperienced 
dental practitioners to provide successful 
mandibular two-implant overdentures for 
their patients.7

Broad interpretation of primary care 
dental services contracts and treat-
ment banding in the UK theoretically 
allows the provision of ISODs within the 
National Health Service (NHS) provision 
framework. However, the current level of 
remuneration (Band 3) discourages this 
treatment strategy and within the NHS, 
ISOD provision is almost exclusively 
limited to secondary care environments. 
Despite the existence of guidelines iden-
tifying priority groups for implant provi-
sion,8 there is still marked variation in 
provision even within secondary care 
across the United Kingdom.9 While the 
option for private provision does exist, 
its availability is also likely to vary 
throughout the country.

Referral for secondary care treatment is 
largely achievable only through primary 

INTRODUCTION
The use of dental implants to support 
mandibular overdentures (ISODs) has a 
strong evidence base. The McGill consen-
sus statement1 concluded that ‘…there is 
now overwhelming evidence that a two-
implant overdenture should become the 
fi rst choice treatment for the edentulous 
mandible.’ A recent systematic review of 18 
randomised clinical trials2 shows a strong 
body of evidence supporting the premise 
that they improve both patient satisfac-
tion and oral health-related quality of 
life.3–5 Moreover, ISODs are an effective 
means of improving dietary freedom and, 
potentially, nutritional intake compared to 

Objective  To investigate primary care practitioner participation in implant-supported mandibular overdenture (ISOD) 
provision. Design  Postal questionnaire. Setting  Primary dental care, North East England 2007. Subjects and methods  
Two hundred and ninety-fi ve practitioners in North East England were sent questionnaires presenting a case-based 
scenario of a patient unable to manage a lower denture on an atrophic ridge. The questionnaire led them through the 
facilitation stages of ISOD provision, asking them to state their anticipated level of participation at each stage. Demographic 
details were also collected. Results  Two hundred and seventeen responses were received (74%). Most practitioners would 
consider the option of provision of ISODs (89%) in this case and all who considered would discuss the option with the 
patient. Of those offering to facilitate treatment, 66% (122/184) would never deliver themselves, with the majority (60%, 
111/184) referring within primary care. Statistical analysis showed associations between demographics and behaviour. 
Conclusions  The majority of practitioners in this study area would facilitate ISOD provision in this case. Practitioners 
who are male and working in a practice where a framework for the provision of implants already exists are most likely to 
facilitate provision and/or provide an ISOD within primary care.

care practitioners who in essence act as 
‘gatekeepers’ to this option. While refer-
ral within primary care (ie from one pri-
mary care practitioner to another) is also 
possible, patients themselves may inde-
pendently identify and consult individual 
primary care practitioners who provide 
implant treatments.

There is evidence from outside the United 
Kingdom that practitioner variables such 
as their age and sex may infl uence the 
context of provision and treatment deci-
sions regarding routine dental care.10–12 
However, within the United Kingdom, 
little is known about the infl uence of 
practitioner characteristics on their facili-
tation of, and referral for, more specialist 
treatments such as ISODs.

The aim of this paper is to provide an 
insight into the level of facilitation of ISOD 
provision by primary care practitioners 
working in the North East of England. 
Part of a larger Medical Research Council 
funded project,13 it provides an initial anal-
ysis of the relationship between individual 
characteristics and demographics of pri-
mary care practitioners and their approach 
to managing implant care.
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• Allows readers to appreciate the level 
of facilitation of implant provision within 
primary care.

•  Highlights the need for informed consent 
when treatment planning for the 
edentulous patient.

•  Promotes the implant-supported 
overdenture as an effective treatment 
option for the edentulous patient.

•  Emphasises the need for further qualitative 
research into the decision-making process.
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METHOD
The study received favourable ethical 
opinion from the local Research Ethics 
Committee; the research sponsor was 
Newcastle upon Tyne Hospitals NHS 
Foundation Trust.

Individual practitioners were sent a 
letter inviting them to participate in the 
study. A confi dential questionnaire and 
a pre-paid, addressed envelope for return 
of the questionnaires were posted to all 
primary care dental practitioners regis-
tered in the Newcastle, North Tyneside 
and Northumberland Primary Care Trusts 
lists. Details relating to the practition-
ers’ sex and year of qualifi cation (BDS) 
were obtained online through the General 
Dental Council register.

The questionnaire was designed to collect 
demographic information relating to the 
dental practitioners that were approached 
to take part in the study. Within this ques-
tionnaire, the practitioners were then pre-
sented with a case-based scenario (Fig. 1). 
The scenario described an individual strug-
gling to tolerate a well-made lower den-
ture on a severely resorbed ridge. Based on 
this scenario, the practitioners stated their 
anticipated level of participation at each 
stage of facilitation of ISOD provision (giv-
ing consideration to implants, discussing 
implants as an option, offering to facili-
tate provision, delivering any treatment or 
referring for treatment).

The response rate for the question-
naires was maximised using the strategies 
detailed in Table 1. One month after the 
initial posting, a postal reminder was sent 
to non-respondents along with another 
copy of the questionnaire and a further 
pre-paid envelope.

Statistical analysis was performed using 
SPSS (version 15.0 for Windows). Univariate 
descriptive analyses were used to initially 
examine the frequency distribution of 

study variables. Continuous independent 
variables were transformed into categori-
cal variables to enable Pearson chi-square 
and multiple logistic regression analyses; 
categorical dependent variables (‘always’, 
‘sometimes’, ‘rarely’, ‘never’) were recoded 
as dichotomous variables following dis-
cussion between all authors about where 
the meaningful boundaries between levels 
of facilitation lay (eg ‘always/sometimes’, 
or ‘rarely/never’). In all statistical analy-
ses, a probability level of p <0.05 served 
as the criterion for statistical signifi cance. 
Missing values were excluded from the 
analysis on a pairwise basis (ie only miss-
ing data were removed, cf a listwise exclu-
sion, where the entire data set for that 
respondent is removed). We did not impute 
values for missing data.

There was a strong relationship between 
age and sex of practitioners, with more 
female practitioners in the younger age 
groups (Table 2). In light of this, a logistic 
regression analysis was used to adjust for 
potential interaction between these fac-
tors. We hypothesised (on the basis of the 
linked qualitative study)13 that the presence 
of an implant provider within the practice 
might alter the behaviour of other practi-
tioners within the same practice. For each 
stage of implant facilitation, two models 
were therefore tested: one for the entire 
sample of practitioners using age and sex, 
and a second model for non-providers of 
implants in group practices only (n = 138; 
those responding ‘rarely or never’ to the 
question ‘would you provide any part of 

the implant treatment yourself?’) where the 
impact of having another practitioner pro-
viding implants in the practice was tested 
in addition to age and sex. Forward step-
wise regression models were used, with an 
entry criterion of 0.05 and a stay criterion 
of 0.1. Odds ratios are presented only for 
those variables entering the forward step-
wise regression model; the models were 
recalculated with all covariates (age, sex 
and, for model 2, presence of an implant 
provider) forced into the regression. The 
odds ratios shown are those adjusted for the 
effects of these confounding variables.

RESULTS
Three hundred and sixty-two primary 
care practitioners were identifi ed from 
PCT lists. Of these, 67 practitioners were 
found either to have left the practice or 
retired, were currently on maternity leave 
or were absent because of long-term ill-
ness, so reducing the actual sample size 
to 295. Two hundred and seventeen ques-
tionnaires were returned (74%). Eight prac-
titioners reported working in more than 

Fig. 1  Case-based scenario of severely resorbed lower ridge

Table 1  Strategies for increasing 
responses to postal questionnaires 
(modifi ed21,22)

Method

Newcastle University Crest on the envelope

Pre-notifi cation

Follow up contact

Questionnaire kept relatively short

Providing a second copy of the questionnaire 
at follow-up

Personalised letters

Anonymous questionnaires

Use of coloured ink and high quality paper

Used of stamped return envelopes instead 
of franked

Assurance of confi dentiality

First class mailing outward

No staples

Table 2  Age and sex of respondents

<30 years 30-39 years 40-49 years 50 years + Total respondents

Male (%) 22 (16) 29 (22) 45 (34) 37 (28) 133

Female (%) 25 (35) 22 (31) 18 (25) 6 (9) 71

Pearson chi-sq 17.881; df 3; p <0.001
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that they would always consider ISODs, 
while 11% (23/209) reported that they would 
never consider ISODs as a potential treat-
ment option in this case-based scenario. 
Practitioners over the age of 50 were less 
likely to consider ISODs than their younger 
colleagues (Table 4), and this association 
remained statistically significant after 
adjusting for sex in the logistic regression 
model (odds ratio (OR) 0.29; 95% confi dence 
interval (CI) 0.11-0.73). Men and women 
were equally likely to say that they would 
consider implant treatment. Practitioners 
who were not implant providers and were in 
group practices were more likely to consider 
treatment sometimes or always if there was 
an implant provider in the practice (Table 5; 
84% compared with 51% in practices with-
out an implant provider, p <0.001), and 
this association remained statistically sig-
nifi cant after adjusting for age and sex (OR 
4.37; 95% CI 1.76-10.84).

Treatment stage: Discussion of 
ISODs as a treatment option

All 186 (n = 209 - 23) practitioners that 
would initially consider ISODs would then 

proceed to discuss them with the patient 
(Table 3). Male practitioners (90%) were 
more likely than female practitioners 
(79%) to say that they would always or 
sometimes discuss ISOD provision with 
their patients (p = 0.035; OR after adjust-
ing for age 2.49; CI 1.03-6.00). ‘Non-
providers’ in group practices were more 
likely to discuss treatment always or some-
times if there was an implant provider 
in the practice (94% (46/49) compared 
with 72% (54/75) in practices without 
an implant provider; p = 0.003), and this 
association remained statistically signifi -
cant after adjusting for age and sex (OR 
6.83; 95% CI 1.85-25.21). Only two prac-
titioners discussing ISODs with the patient 
said that they would then never offer to 
facilitate treatment.

Treatment stage: 
Practitioners delivering 
any aspect of ISOD treatment 
themselves

Of the 184 practitioners who would 
(always, sometimes or rarely) offer to 
facilitate ISOD provision, 10% (n = 18) 
said that they would always provide 
some aspect (implant placement or res-
toration) themselves but 122 (66%) said 
that they would never deliver any treat-
ment (Table 3). Men were more likely than 
women to say that they would carry out 
some part of the ISOD treatment, with 30% 
saying that they would at least sometimes 
deliver compared to only 11% of females 
(p = 0.003; OR after adjusting for age 3.83; 
CI 1.48-9.91). There was no effect of age on 
whether a practitioner would deliver any 
treatment themselves.

one practice and returned two question-
naires. Where this was the case, only one 
of the questionnaires for this practitioner 
was included in the analysis. This choice 
of questionnaire was selected using a ran-
dom numbers table. Two hundred and 
nine responses were therefore used for 
fi nal data analysis. Respondents did not 
differ from non-respondents in terms of 
year of qualifi cation (mean years since 
BDS: 17 years for responders, 17.5 years 
for non-responders; independent samples 
t-test (2-tailed) p = 0.729) or sex (response 
rate for women: 72/93, 77.4%; response 
rate for men: 137/177, 77.4%; Pearson 
chi-square 0.000 df 1 p = 0.997).

The number of practitioners that would 
anticipate their involvement at each of the 
stages of facilitation of treatment (con-
sider, discuss, deliver or refer) is shown 
in Table 3.

Treatment stage: Consideration of 
ISODs as a treatment option

In relation to the initial aspects of implant 
provision (consideration and discussion) 
only 23% (49/209) of practitioners reported 

Table 3  Percentages of practitioners participating at each treatment negotiation stage

ISOD treatment 
stage

Number of 
responses Always (%) Sometimes (%) Rarely (%) Never (%)

Consider 209 23.4 44.0 21.5 11.0

Discuss 186 50.5 35.5 14.0 0.0

Deliver 184 9.8 13.6 10.3 66.3

Refer 1º 184 60.31 23.4 7.6 8.7

Refer 2º 73 16.4 52.1 20.5 11.01

1In Table 4 and the logistic regression analysis, those saying that they would ‘always’ refer to primary care are combined with the group saying 

that they would ‘never’ refer to secondary care.

Table 4  Signifi cant demographic behaviour relationships

ISOD treatment stage Male Female Pearson 
chi-square <30 30-39 40-49 50+ Pearson 

chi-square

Always or sometimes consider 93/137
67.9%

48/72
66.7%

0.032
df 1
p = 0.858

34/47
72.3%

37/51
72.5%

46/63
73.0%

20/43
46.5%

10.54
df 3
p = 0.015

Always or sometimes discuss 108/120
90.0%

52/66
78.8%

4.45
df 1
p = 0.035

39/46
84.8%

41/47
87.2%

48/58
82.8%

27/30
90.0%

0.98
df 3
p = 0.806

Always or sometimes deliver 36/119
30.3%

7/65
10.8%

8.91
df 1
p = 0.003

7/46
15.2%

8/46
17.4%

18/57
31.6%

8/30
26.7%

5.00
df 3
p = 0.172

Always or sometimes refer 
to primary care

99/119
83.2%

55/65
84.6%

0.06
df 1
p = 0.803

40/46
87.0%

41/46
89.1%

45/57
78.9%

24/30
80.0%

2.61
df 3
p = 0.456

Always or sometimes refer 
to secondary care

25/119
21.0%

25/65
38.5%

6.47
df 1
p = 0.011

15/46
32.6%

14/46
30.4%

16/57
28.1%

5/30
16.7%

2.54
df 3
p = 0.469
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Treatment stage: 
Referral for ISOD treatment

Of those who would facilitate but not 
deliver any aspect of treatment themselves 
(n = 166), the majority said that they would 
always refer to primary care (n = 111, 60%) 
while 9% (n = 16) would never refer to a 
colleague in primary care. Of those that did 
not always refer to primary care (n = 73), 
the vast majority (89%, n = 65) said that 
they would refer to secondary care. There 
were no signifi cant differences by sex of 
practitioner in terms of whether or not 
practitioners would refer to primary care. 
However, male practitioners were less likely 
to say that they would refer to secondary 
care than female practitioners (Table 4) and 
this relationship remained statistically sig-
nifi cant after adjusting for age (OR 0.47; CI 
0.23-0.93). Age of the practitioner and for 
non-providers, the presence of an implant 
provider in the practice, made no differ-
ence to reported referral to either primary 
or secondary care.

DISCUSSION
There has been little published information 
about the proportion of dental practition-
ers who are involved in implant provision 
within primary care. In this study, over 
20% of practitioners in the North East of 
England said that they would always or 
sometimes provide some of the treatment 
in the case of an implant supported man-
dibular overdenture; provision varied with 
the sex of the practitioner. We also found 
that 11% of practitioners would never 
consider an ISOD as a treatment option in 
this scenario.

A strength of this study is the high 
response rate (achieved with the meth-
ods shown in Table 1). This, together with 
the lack of difference between responders 
and non-responders, would suggest that 
the fi ndings of this study are representa-
tive of the target population. However, 
the practitioners were asked to respond 
to a hypothetical case-based scenario 
which deliberately lacked detail regarding 
the patient’s medical and dental history, 
demographics, social status and personal 
motivation towards implants. The McGill 
consensus statement was solely concerned 
with implant provision for the edentulous 
individual, and the case scenario presented 
was intended to describe a dental patient 
who was encompassed by this statement. 

The fi ndings must therefore be seen in the 
context of this scenario. The practitioners’ 
reported levels of facilitation might have 
been different in light of a more compre-
hensive case history, in relation to alterna-
tive patterns of tooth loss or if a defi nite 
level of service provision had been sug-
gested. Nonetheless, by using a relatively 
broadly specifi ed case, it is possible to see 
the wider picture of attitudes towards this 
approach to treatment.

It could be assumed that if a practitioner 
never considers a particular treatment, 
they are either unaware of its existence 
or have elected not to adopt the treatment 
into their practising philosophy. The lat-
ter will inevitably be the result of a per-
sonal synthesis of information available 
to that individual, and may include wider 
issues outside of the scientifi c evidence 
base. Eleven percent of the practitioners 
in this study population would never con-
sider ISODs for this case-based scenario. 
The McGill consensus statement was pub-
lished seven years ago and is supported 
by a stronger evidence base than is found 
elsewhere in dentistry. Osseointegrated 
implants have been used to support over-
dentures in the UK for over 20 years. It 
is likely that, even if they were unaware 
of the consensus statement, all practition-
ers would be aware of the use of dental 
implants in this scenario. The assumption 
is therefore that those not considering their 
use are either unaware of the extent of the 
evidence base (or have determined that the 
evidence base is fl awed) or have decided 
the implications of adopting a new treat-
ment philosophy and potentially changing 
their working practice are of no benefi t 
to themselves or their patients. Indeed, 
in this study, there was a tendency for 
those less likely to consider ISODs to be 
older or those working in a non-implant-
providing practice, which would support 

these assumptions. The uptake of implant 
technology into practice may currently be 
considered a vocational skill, in the sense 
that the required knowledge, skills and 
attitudes are acquired and reinforced in 
the workplace, rather than in an academic 
environment. This is likely to change as 
implant treatment becomes more common-
place and its theory and practice become 
embedded in undergraduate curricula.

Practising dentists were identifi ed using 
primary care trust lists and were therefore 
involved, to some degree, in the provision 
of care under NHS regulations. Within the 
study area (North East of England) there 
are lower reported levels of private dental 
care than some other areas of the UK.14 No 
attempt was made to determine the propor-
tions of NHS and/or private treatment, and 
how this related to the observed responses. 
Similarly, no mention was made of level of 
service provision (private vs NHS) within 
the scenario. However, it is probable that 
the context in which dentistry is under-
taken will infl uence practitioners’ behav-
iours and patterns of treatment. This is 
borne out by the fi ndings that practition-
ers are more likely to consider implants 
if they were working within a practice 
with an implant provider (often presum-
ably linked to private provision). However, 
regardless of the context of service provi-
sion, or patient circumstance, it is a cen-
tral tenet of professionalism to consider 
and discuss treatment that may be in the 
patient’s best interests. In this particular 
scenario, no other conventional treatment 
modality exists that can reliably improve 
the patient’s oral health-related quality 
of life. There is a strong evidence base to 
support the consideration of implant-sup-
ported overdentures, which consistently 
demonstrates increased patient satisfaction 
and improved quality of life.2 At the very 
least, all practitioners should consider and 

Table 5  Individual provision within provider and non-provider practices. Would you consider 
implant treatment? Non-providers (those who said they would provide some ISOD treatment 
themselves rarely or never) in group practices1 by whether there is a provider within the practice

ISOD Treatment 
stage

Number of 
responses

Always 
(%)

Sometimes 
(%)

Rarely 
(%)

Never 
(%)

Total 
(%)

In a practice 
with a provider 51 31.4 52.9 11.8 3.9 100

Not in a practice 
with a provider 87 13.8 36.8 35.6 13.8 100

1Group practices: n = 2 or more practitioners

Pearson chi-sq 16.781; df 3; p = 0.001
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Female practitioners were more likely to 
refer to a colleague in secondary care than 
were male practitioners. Female practition-
ers are more likely than male practitioners 
to be working part-time, at multiple prac-
tices, within salaried dental services, and 
treating NHS patients.14,17,20 Implant treat-
ment has only limited availability within 
secondary care and thus practitioners may 
be inclined only to refer those patients who 
they perceive cannot pay for implant treat-
ment privately. The association between 
female practitioners and secondary care 
referral may thus be partially explained 
by differing patient populations.

Although there are sex and age effects, 
it seems that, not surprisingly, the pres-
ence of another practitioner in the same 
practice who already provides implants 
has the largest effect on practitioner 
behaviour (though it is important to 
note that this does not appear to affect 
propensity to refer to secondary care). 
This suggests that there is an uneven 
distribution of practitioners who would 
participate at each stage of ISOD provi-
sion, potentially resulting in a proportion 
of patients who are excluded from this 
treatment strategy. The evidence base for 
ISODs is very strong and perhaps, there-
fore, patients struggling to manage a 
well-made lower complete denture should 
always be given this treatment option, 
irrespective of who will or will not pay 
for it. It must be stressed that offering to 
facilitate the provision of ISODs is very 
different from offering to provide. There 
is a responsibility on behalf of all den-
tal practitioners to provide patients with 
information regarding relevant treatment 
options in order to ensure that they are 
able to give informed consent. It may 
very well be that when treatments such 
as ISODs are not offered to patients where 
they have a recognised value, practition-
ers are making subtle judgements (albeit 
perhaps very valid) on behalf of their 
patients. In making these judgements, 
practitioners may inappropriately limit 
the availability of such treatment by 
underestimating the value that patients 
would place on them. The responsibility 
for ensuring that all patients have equal 
access to treatment also lies with the 
General Dental Council (who may need 
to periodically remind dental care profes-
sionals of the need for informed consent, 

detailing all available treatment options), 
the educational bodies to train students 
appropriately in contemporary treatment 
strategies and perhaps even industry, to 
help make novel treatment options more 
widely accessible.

The original aim of the paper was to 
provide an insight into the level of facili-
tation of ISOD provision by primary care 
practitioners. The decision-making proc-
ess is clearly too complicated to deal with 
in a questionnaire survey. However, this 
highlights the need for further qualitative 
work in order to further unpick the obvious 
complexities of the process.

CONCLUSION
In conclusion, the vast majority (89%) of 
practitioners from the study area would 
facilitate the provision of ISODs in this 
case-based scenario. However, by contrast, 
11% would never even consider them as 
a treatment option. There remains limited 
availability of implant treatment within 
primary care, with only 10% of practition-
ers who would consider ISODs routinely 
providing treatment themselves. Of the 
remainder, the majority would refer to a 
colleague in primary care. Several signifi -
cant associations between demographics 
and practitioner behaviour were identi-
fi ed in bivariate analyses but in a logis-
tical model, practitioners who were male 
and working in a practice where a frame-
work for the provision of implants already 
exists were most likely to facilitate and 
provide an implant-supported mandibular 
overdenture within primary care.
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