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IN BRIEF

® QOral health tends to decline with age
and can place a great burden on dental
practices caring for older age groups.

® An algorithm for recommending
capitation fee bands which map these
trends is available.

® (Capitation payments can be designed to
fund care across a broad range of oral
health and future disease risk.

® Planners of care funding must subsidise
the care of those in greatest need.

Aim The aim of this paper was to review the oral health and future disease risk scores compiled in the Denplan Excel/
Previser Patient Assessment (DEPPA) data base by patient age group, and to consider the significance of these outcomes
to general practice funding by capitation payments. Methods Between September 2013 and January 2014 7,787 patient
assessments were conducted by about 200 dentists from across the UK using DEPPA. A population study was conducted
on this data at all life stages. Results The composite Denplan Excel Oral Health Score (OHS) element of DEPPA reduced

in a linear fashion with increasing age from a mean value of 85.0 in the 17-24 age group to a mean of 72.6 in patients
aged over 75 years. Both periodontal health and tooth health aspects declined with age in an almost linear pattern. DEPPA
capitation fee code recommendations followed this trend by advising higher fee codes as patients aged. Conclusions As
is the case with general health, these contemporary data suggest that the cost of providing oral health care tends to rise
significantly with age. Where capitation is used as a method for funding, these costs either need to be passed onto those
patients, or a conscious decision made to subsidise older age groups.

BACKGROUND

Alemayehu and Warner! (2004) estimated
that one third of lifetime healthcare costs
are incurred by patients of middle age and
that half of all lifetime healthcare costs are
incurred during the ‘senior’ years. This grow-
ing burden of general healthcare costs as we
age is widely recognised and threatens the
viability of traditionally funded healthcare
systems. As recently as 35 years ago, when
many ‘senior’ citizens were edentulous in the
UK (vide infra), and costly dental implants
were barely an option, this pattern of gen-
eral healthcare spending may not have been
applicable to oral healthcare. Contemporary
evidence now suggests that the age-related
pattern of oral health care costs is likely to
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be similar to those of general healthcare.

The Adult Dental Health Survey? (ADHS)
conducted in England, Northern Ireland
and Wales in 2009 confirmed, as expected,
an increasing prevalence of inflammatory
periodontal disease with age in the dentate
population. The ADHS also confirmed that
patients are keeping many more teeth into
old age, testimony to the success of preven-
tive dental care strategies of the last two
decades. Only 35 years ago, 28% of the pop-
ulation were edentulous, whereas the figure
is now 6%. Furthermore, it was also reported
that patients older than 75 now experience
the highest prevalence of dental caries of
any age group. The ADHS also confirmed the
likely burden of ongoing need for restorative
maintenance in older patients; for example
ADHS data indicated that only 5% of the
16-24 age group had a crown compared with
more than 55% of the sample aged over 45.
Generally the ADHS confirms that older
patients have fewer sound teeth and more
restored teeth.

It was therefore important to ascer-
tain how these general findings might be
reflected in patients attending general dental
practices in the UK.

In 2013 Busby et al.’ reported the develop-
ment of the Denplan Excel/Previser Patient
Assessment (DEPPA) which is an online risk

and disease assessment tool for general den-

tal practice. DEPPA reports are based on just

over 50 lifestyle, dental history and clini-
cal inputs and comprise the following three
elements:

e PreViser™ risk scores for periodontal
disease, caries, non-carious tooth surface
loss and oral cancer

e The Denplan Excel Oral Health Score
(OHS), which measures oral health
status, modified to incorporate PreViser’s
disease severity measurements for
periodontal health and tooth health

e A fee indicator for Denplan Care
capitation contracts.

Both the OHS?** and the PreViser periodon-
tal risk® scoring system have been exten-
sively validated. Risk scoring in DEPPA for
caries, tooth wear and oral cancer is based
on current expert opinion from the global
literature. DEPPA is currently being used by
dentists who are part of a voluntary practice
accreditation scheme, Denplan Excel.®

The data submitted by practices to com-
pile these reports are held centrally in an
encrypted and de-personalised form so that
only the submitting practice can identify
individual patients. However, as reported
by Busby et al.” in 2014, the data is held
so that reports can be generated in order to
produce a national benchmark, audit tables,

© 2014 Macmillan Publishers Limited. All rights reserved.

=
m
wn
m
>
P
()
L



mailto:mikeb@denplan.co.uk?body=%0D%0DPlease%20click%20on%20the%20link%20below%20to%20be%20logged%20into%20the%20system.%0D%0Dhttp://mts-bdj.nature.com/cgi-bin/main.plex?el=A1BU3DdZ7A4HKa7J4A9ftdBFDLcblLqzUeMGq3wBrcwZ%0D%0D

Table 1 Fee code points allocation for

periodontal health status. A maximum of
35 points for periodontal status. Patients
with no natural teeth score O

Table 4 Total points and fee band allocation

Moderate periodontal disease 20pts
Mild periodontal disease 10pts
Gingivitis only 5pts
Healthy Opts

Table 2 Fee code points allocation for
future disease risk in each category of caries
(n = 5 max), periodontal disease (n = 5 max),
tooth wear (n = 5 max) and oral cancer

(n = 5 max). A maximum of 20 points for
future disease risk for dentate patients.
Patients with no natural teeth score O for
caries risk, periodontal risk and wear risk

High risk 4pts
Moderate risk 3pts

Low risk 2pts
Very low risk 1pt
Table 3 Points allocated per tooth for
restorative status*

Simple restoration <30% of coronal surface | 1pt
Complex restoration >30% of coronal 9
surface pts
Root filling 2pts
Crown post 2pts
False tooth fixed restoration 2pts
Removable false tooth Tpt

*There is no maximum points score for tooth status. The points

from all three tables are totalled and Table 4 shows the fee band
allocation according to the point's total

and for population analytics. The aim of this
paper is to review the oral health status and
future risk score data compiled in DEPPA by
patient age group and to consider the poten-
tial significance of these outcomes to general
practice funding by capitation payments, in
an aging UK population.

METHODS

The development and evaluation of the
DEPPA oral health and disease risk scoring
systems, including diagnostic criteria for
the different clinical descriptors has been
described previously.>’ Caries and peri-
odontitis diagnoses rely upon clinical and
radiographic examination as appropriate.
However, Tables 1-4 provide information
on the allocation of the points that drive
the fee coding within the DEPPA system, as

Table 5 The number of patients assessed in each age group

452 703 924 1730 1921 1428 629
70.0
17-24 25-34 35-44 45-54 55-64 65-74 over 75
Fig. 1 Mean oral health score by age group
35%
309% -
25%
209% -
15% —
10%
5%
0% —
17-24 25-34 35-44 45-54 55-64 65-74 over 75
W Pain 22% 249% 15% 18% 15% 17% 14%
B Function 10% 12% 11% 1% 1% 12% 15%
B Aesthetics 29% 32% 300% 30% 30% 249% 19%

Fig. 2 Percentage reporting any life impact in age groups

this is relevant to the current manuscript.
The outcomes of the point’s allocation have
been previously evaluated in a pilot study
of 25 dentists and did not result in large
scale changes for patients from the existing
manual recording system.” Here we evaluate
the fee point scores in relation to age.
Seven thousand, seven hundred and
eighty-seven patient assessments were
performed between September 2013 and
January 2014 by 200 dentists from across
the UK using DEPPA’s online data entry and
submission platform, which has been previ-
ously reported.” Reports can be generated at
a population as well as an individual practice

level and the former was used to conduct
a retrospective population study in order
to investigate how oral health status and
future disease risk vary with age in a group
of patients, such as this, attending general
dental practices, and how this impacts upon
the fee structure within a private capitation-
based system.

RESULTS

Figure 1 reports the average oral health score
for seven age groupings recorded at their
assessment visit. As previously reported in
detail,>” the OHS is a composite measure-
ment of oral health taking eight groups of
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Fig. 3 The percentage of patients in each age group and their periodontal status
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Fig. 4 The percentage of patients in each age group and their tooth health DEPPA grading

factors into account. In the OHS a score of
100 represents perfect oral health. Table 5
reports on the numbers of patients assessed
in each age group.

Figure 2 reports specifically on the three
patient perception OHS aspects of ‘comfort’,
‘function’ and ‘appearance’.

Figure 3 reports specifically on the perio-
dontal health aspect of the OHS. Periodontal
health is scored in DEPPA as either good
health, gingivitis only, mild disease, moder-
ate disease or severe disease.>” This chart

BRITISH DENTAL JOURNAL

records the percentage of patients in each
periodontal health band by age group.
Figure 4 reports specifically on the tooth
health aspect of the OHS. As previously
reported, tooth health is scored in DEPPA as
either healthy (sound teeth which are unre-
stored), restored but sound, minor problems,
moderate problems or severe problems.>’
Patients with minor, moderate or severe
problems have at least one carious lesion or
defective restoration. This chart records the
percentage of patients assessed in each tooth

health band in each of the seven age groups.

Figure 5 records the patients graded by the
PreViser risk algorithms used in DEPPA as
either high or very high risk (scores four and
five) for caries and for periodontal disease in
the seven age groups.

Figure 6 records the patients graded as
high or very high risk (scores four and five)
by the PreViser algorithms used in DEPPA
for tooth wear and oral cancer.

DISCUSSION

This population of 7,787 patients is not a
random sample of community dwelling
adults in the UK, more a convenience sam-
ple of Denplan Excel patients, and it is thus
not representative of the UK population as a
whole. Despite this limitation, it does provide
valuable insights into variations in risk and
disease profiles by age in primary care den-
tal practice. The participating practices are
self-selecting by volunteering for practice
accreditation, and further, the dentists in this
study are the early adopters of DEPPA. It is
probable, due to the nature of the volunteer-
ing practices, the majority of these patients
are being treated under private capitation
contract (Denplan Care®), and results should
therefore be interpreted with this in mind.
Nevertheless, given that the current NHS
capitation pilot schemes are driven by risk
and disease scores, the reported data and the
age-related patterns within this population
do have relevance to the broader NHS.

An overview of the data in Figures 3 and
4 reveals that the recorded pattern of disease
experience relative to age group tends to follow
the pattern observed in the ADHS. In respect
of periodontal disease (Fig. 3) the prevalence
of disease (mild, moderate and severe) appears
to increase linearly (R* = 0.97; p <0.0001) with
age from age 25-74, which is also the case
for severity of disease (R*= 0.87; p <0.0001).
In respect of caries (Fig. 4) the prevalence
of restored or carious teeth (not healthy)
increases linearly (R?> = 0.81; p <0.0001)
with age from 17-54 years and the pattern
of caries also follows the age-related pattern
of the ADHS, with peaks in caries (or defec-
tive restorations) in the oldest age group and
the 25-35 year age groups. These peaks are
however significantly lower in this group
of patients compared to the general popu-
lation investigated in the ADHS, as might
be expected because of the nature of their
selection for this study, and the preventive
philosophy of the practices involved.

Figure 1 demonstrates, through the
OHS, how oral health deteriorates linearly
(R? = -0.83; p <0.0001) with age. This phe-
nomenon is mostly due to declining peri-
odontal health because periodontal health
contributes as 24% of the OHS.
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Despite the declining ‘clinically assessed’
oral health status of this population, the two
oldest age groups appear to experience fewer
key ‘life impacts’ than younger age groups.
These reported life impacts also account for
249% of the total of the OHS. Figure 2 dem-
onstrates that just under one third of patients
report some concerns about their dental
appearance in the youngest five age groups.
However after the age of 65 this percentage
begins to fall, with less than one fifth of
the over 75’s expressing any concerns about
their dental appearance.

There is a peak in the 25-34 age group
in reporting dental discomfort. It could be
speculated that, as this mirrors the car-
ies prevalence peak, much of this reported
discomfort may be a consequence of these
lesions. However this age group also presents
the highest percentage of patients at high
and very high risk from tooth wear (Fig. 6).
This may be because of reported diets that
are high in acid and therefore tooth sensitiv-
ity might also be contributing. Alternatively,
McArdle and Renton® concluded in 2012 that
following NICE guidance on the removal
of wisdom teeth in the United Kingdom in
2000, the mean age for extraction of these
teeth was now 32 rather than 25, as was
the case before the NICE guidance. The total
number of procedures was now similar to
the pre-2000 period. Therefore, patients in
this age group may also be experiencing
notably more life impacts caused by wis-
dom teeth, as their extraction seems to have
simply been delayed by the NICE guidance.
Unfortunately, details of the specific reasons
for the reported negative life impacts are not
recorded and therefore this observation is
speculative.

Figures 5 and 6 report patients scored by
the PreViser algorithms in DEPPA as high
or very high risk of future disease for four
dental conditions. Taking each condition in
turn:

e The caries risk scores, as one might
expect, clearly mirror the peaks of caries
prevalence

e The high risk peak of future periodontal
disease is recorded in patients in
their middle years. Reflecting on this
phenomenon will reveal the logic of this
strongly validated scoring, because it is
predicting which patients will develop
severe disease by their later years unless
risk factors are reduced at a younger
rather than an older age.

e Increasing age is a significant risk
factor for oral cancer and this is clearly
reflected in these data

e There is a peak in the risk of developing
non-carious tooth surface loss in the
25-34 age group. This is probably as

40%
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10%

0% -

17-24 25-34 35-44 45-54 55-64 65-74 over 75

M Caries risk [ Perio risk

Fig. 5 Percentage high or very high risk for caries and periodontal disease in age groups
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Fig. 6 Percentage of patients high or very high risk of tooth wear or oral cancer
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Fig. 7 DEPPA capitation fee guidance (codes A-E) in age groups
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a result of a higher reported intake of
acidic food/drinks.

Figure 4 demonstrates how few patients
currently make it to their senior years, with-
out having teeth restored or experiencing
caries. This illustrates how the restoration
maintenance burden on dental practices
continues to grow as patient’s age, a find-
ing mirrored by the ADHS data.

In a group of patients attending a general
dental practice such as this study population, it
would appear that the main practice workload
would come from the following activities:

e Ongoing patient assessment and general
preventive advice at a frequency and
intensity appropriate to patients’ oral
health status and future disease risk for
all conditions

Ongoing periodontal health care at

a frequency and intensity guided by
periodontal health status, future risk of
periodontitis and any life impacts caused
by the disease

Ongoing tooth health care relating to:
caries activity and future risk; non-
carious tooth surface loss status and
future risk; the maintenance needs of the
occlusion, existing restorations; and any
life impacts caused by any of these.

A review of the findings in this paper and
those of the ADHS suggests that, generally,
with some exceptions, the oral health needs
of general dental practice patients increase
as patient’s age.

The authors estimate that around 2.5 mil-
lion patients receive care in the UK private
dental sector through self-payment of capi-
tation fees. It has been widely recognised
in the private sector that capitation fees
should reflect the likely practice workload
for a given group of patients.

As part of DEPPA a capitation fee guid-
ance code is generated by the algorithms
from inputs on existing oral health status

BRITISH DENTAL JOURNAL

(including restorative status) and the future
disease risk scoring. Tables 2-5 illustrate how
a points system is used by the DEPPA algo-
rithms to place patients in each category. The
fee codes (A,B, C, D and E) are designed to
allow practices to price the capitation care
costs for their patients at an appropriate level
to allocate sufficient time for each patient
care group, with A being the lowest monthly
fee band and E the highest. The fee level
assigned to each fee category is a decision
for each individual dentist to make, based on
their practice circumstances. The decision on
the appropriate fee category for each patient
is also at the discretion of each dentist. When
structured in this way, capitation fees can be
an appropriate way of funding a preventive
approach to care for patients in any state
of oral health. Figure 7 shows how this fee
advice through the DEPPA reports is recom-
mending a trend towards higher fees as the
patient ages, for the patients in this study
population. Pricing private capitation fees in
this manner means that patients requiring the
most resources to support their care pay the
highest fees. Flat capitation fees would result
in those in very good oral health subsidising
the care of those in poor oral health.

The Steele Review of NHS dental services
in England® (2009) supported a significant
role for capitation funding in the future
for these services and made the following
comments in relation to some of the issues
discussed above:

e ‘We recommend that the basic value

of the capitation payment should be

nationally determined, but that it is

weighted in a predictable way to take
account of practice profile’

Because many adult patients are respon-
sible for patient charges in respect of NHS
dental care in England, Steele et al. state
that charges:

e Should be simple (their research
concluded that up to ten bands would be
acceptable)

e Should be fair (they stated that the
charge should broadly reflect the cost of
providing the service)

e Should provide incentives for patients to
embrace good self-care.

These ideas are currently being piloted in
England, at the time of writing, and it will
be interesting to see how any new payment
system in the NHS copes with the age-related
resource challenges discussed in this paper.

CONCLUSION

As is the case with general health, these
contemporary data suggest that the cost of
providing oral health care tends to rise signifi-
cantly with age. Where capitation is used as a
method for funding, these costs either need to
be passed onto those patients, or a conscious

decision made to subsidise older age groups.
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