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between an academic assessment of risk and 
what is possible in general practice, where 
dentists have a continuing care relationship 
with their patients and can clinically moni-
tor the health status of patients longitudi-
nally. We then set out a simple approach 
to the assessment of risk in practice, which 
is potentially more relevant to the needs of 
general practitioners and their patients.

RISK ASSESSMENT: EVIDENCE BASE
Based on figures from the Department of 
Health, approximately a quarter of the 
UDAs generated in England in the 2008/09 
period were associated with Band 1 courses 
of treatment,6 where no active treatment 
was required. This highlights the unique 
nature of dental service provision, where 
a significant proportion of patients attend 
on a non-symptomatic, continuous and 
regular basis, often over long periods of 
time. This long-term relationship provides 
general dental practitioners (GDPs) with a 
wealth of knowledge about their patients 
to inform clinical decision making on a 
case-by-case basis. In contrast, many of 
the current guidelines are informed by 
research undertaken in academia and are 
based upon summary statistics of popula-
tions.7,8 Ideally, such guidelines should be 
informed by randomised clinical trials, but 

BACKGROUND

In 2002, following the publication of Options 
for change,1 an Oral Health Assessment 
(OHA) was introduced.2,3 Based on a review 
of the available evidence, patients underwent 
a risk assessment and were allocated to a 
care pathway, ‘a documented sequence of 
clinical interventions placed in an appro-
priate timeframe’.1 Care pathways, or more 
accurately care protocols, act as a framework 
for decision making and enable the incorpo-
ration of evidence-based clinical guidelines 
into practice to produce an optimum level of 
care, based on an assessed level of risk.2,4,5 
However, this is based on the premise that 
the available evidence enables risk to be 
accurately determined and that the results of 
the studies in the literature that inform this 
process are relevant to a general dental prac-
tice population. The purpose of this paper 
is to highlight the important differences 
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more often, approaches to risk assessment 
rely on studies that can only identify an 
association between risk factors and the 
disease process, not a causal relation-
ship.9,10 These studies usually present the 
results of multivariate analyses as a series 
of odds ratios to identify significant asso-
ciations between the presence of disease 
and known risk factors. However, this 
approach does not help dentists catego-
rise their patients according to risk with 
any degree of confidence. In addition, as 
many of the epidemiological studies used 
to inform this approach draw upon a broad 
population base, the associated risk fac-
tors identified may not be as relevant for 
decision making in dental practice, where 
GDPs are concerned with the needs of indi-
vidual patients who attend on a regular 
basis. Overall, it has been recognised that 
there is a ‘dearth of good research evi-
dence in most areas of oral healthcare’4 
and the premise of this paper is that risk 
assessment may not accurately reflect the 
behaviour of the common dental diseases 
in a general practice environment. In addi-
tion, reliance is often placed upon expert 
opinion that is principally informed by the 
academic or secondary care environment. 
This means that any guidelines produced 
reflect a particular perspective (Table 1) 
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• Care pathways are becoming established 
within dentistry as a method of tailoring 
delivery of care based on a risk assessment.

•  There is little evidence to support or refute 
such an approach and the ability to reliably 
predict future disease remains elusive.

•  More weight should be given to the  
general practitioner’s ability to 
longitudinally monitor their patients’ 
clinical condition rather than the 
prediction of risk at one point in time.
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and may not reflect individual risk  
behaviour in practice.5

CLINICAL CATEGORISATION 
OF PATIENTS

The development of accurate academic 
models of risk for caries and periodontal 
disease based on epidemiological studies 
has proved to be elusive.9,10 This is because 
the risk factors which have been identi-
fied only account for a limited propor-
tion of the expression of the developing 
disease,10,11 with the majority of an indi-
vidual’s risk being determined by factors 
which continue to remain unquantified. In 
addition, in the epidemiological study of 
periodontal disease, there are significant 
methodological issues including the defi-
nition of the disease and its accurate meas-
urement.12 Given this, it could be argued 
that the GDP’s experience of their patient’s 
idiosyncrasies and their ability to monitor 
clinical signs longitudinally is potentially 
more valuable and important than a ‘one-
off’ assessment of risk, given that GDPs are 
in a position to utilise more subtle ‘con-
textual cues’ to identify the likelihood of 
future disease occurrence.13,14

Although the concept of risk has been 
used to determine a recall strategy, the 
‘red’, ‘amber’ and ‘green’ (RAG) approach 
to the categorisation of risk has taken 
this concept a stage further, with differ-
ent preventive and recall strategies being 
assigned to form care protocols. However, 
recent research undertaken with children 
would suggest that the assumption that 
underlies this approach is potentially falli-
ble, as 25% of caries-free patients develop 
the disease, while 75% of patients with any 
existing disease go on to develop new cari-
ous lesions.15 As a result, the critical tran-
sition appears to be the shift from being 
‘disease-free’ to being ‘disease active’. 
Milsom et al. also found that once chil-
dren had developed the disease, its activity 
tended to progress at approximately the 
same rate, independent of the number of 
carious teeth present in the mouth.15 As 
a result, a targeted preventive approach 
based on a stratification of risk according 
to RAG may mean that not all patients 
receive the full complement of preventive 
activities detailed in Delivering better oral 
health16 and that some interventions might 
be applied too late. Past caries experience 
remains the most significant predictor 

of future caries development in both the 
mixed and adult dentition,11,17,18 so the key 
is stopping the expression of the disease in 
the first place using a broader population 
approach,19 not tailoring the preventive 
approach according to perceived risk based 
on stratified categories. This also avoids 
the ethical dilemma of providing different 
levels of prevention for different patients.20

It appears therefore that RAG categorisa-
tion and subsequent care protocols are based 
on assumptions about risk thresholds for 
disease, whose evidence is incomplete and 
reliant on studies that may not be entirely 
relevant to the management of patients 
in dental practice. We therefore present a 
simplified model, which aims to screen out 
those patients at ‘low risk’ of disease, ena-
bling the GDP to focus on those patients 
who are deemed to be ‘at risk’, while pro-
viding both groups of patients with the 
appropriate level of prevention as detailed 
in Delivering better oral health.16

SCREENING TO IDENTIFY  
THE HEALTHY

Screening is formally defined as a process 
of identifying apparently healthy people 
who may be at an increased risk of a disease 
or a condition.21 It is analytically distinct 
from an examination as its purpose is to 
simply determine the presence or absence 
of disease, not to record or detail the condi-
tion to enable a diagnosis to be formulated, 
pursuant to the skill of a trained dentist.

The ideal properties of such a screen-
ing tool in practice are highlighted in 
Table 2 and our proposal is represented 
diagrammatically in Figure 1. It essentially 
combines an assessment of the two most 
common dental diseases encountered by 
general dental practitioners, enabling a 
simple, rapid and preliminary classification 

to be undertaken. The key element to this 
approach is that those patients identified 
as ‘low risk’ by the tool do not require 
any further management other than evi-
dence-based preventive care and advice 
in accordance with Delivering better oral 
health along with an appropriate recall.16 
In contrast, those deemed to be ‘at risk’ 
receive a tailored treatment plan prescribed 
by a general dental practitioner following 
a more detailed assessment of the patient. 
However, both groups benefit from the 
range of strategies detailed in Delivering 
better oral health, in order to deliver a 
population approach to prevention.19

As critiqued above, delineating and strati-
fying risk is a difficult exercise given the 
multifactorial nature of the common den-
tal diseases. However, this process is made 
simpler and more accurate when the deci-
sion is binary in nature. For caries, there is a 
strong body of evidence that past experience 
of caries is the best predictor of risk.11,17,18 
In this model ‘at risk’ could be defined as 
a change in clinically or radiographically 
detected caries status since the last screening 
examination.22 For periodontal disease, the 
currently accepted screening tool is the Basic 

Table 1  Differences between academic and practice approaches to care

Detail Secondary care Primary care

Approach Cross-sectional Longitudinal

Population Referred patients Regular attenders

Data used Population approach Individual approach

Decisions based on Average values Individual patients

Intervention One off Continuous

Emphasis Treatment of disease Maintenance of health

Historical knowledge Minimal Mostly

Table 2  Ideal properties of a risk 
assessment tool in practice
Properties of an ideal risk assessment tool  
in practice

Adequate classification accuracy until next review

Evidence-based

Time-efficient

Low cost

Simple outcomes

Understandable/comprehensible to the patient

Acceptable to the dentist

Acceptable to the patient
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arrangement. Dentists can therefore vary 
the frequency of recall by comparing clini-
cal measurements taken at the latest check-
up with historically collected empirical data 
for each patient. Similarly to medicine, the 
model recognises the tacit and experiential 
knowledge gained from dentists’ knowing 
the idiosyncrasies of their patients and the 
behaviour of the common dental diseases.28

Frequency intervals for recall should 
be informed by studies of the natural his-
tory of disease, which have demonstrated 
that both diseases do not undergo rapid 
change but rather undergo a more meas-
ured expression.29,30 In accordance with the 
principle of the NICE guidelines, the time 
between recall of the ‘low risk’ patients 
would more likely fall into the one- to two-
year range, while those ‘at risk’ would be 
recalled every three months to one year.26 
However, these intervals would be adjusted 
by the clinician based on their findings of 
the screening assessment at each visit. If 
the disease thresholds are breached and 
patients move from ‘low risk’ to ‘at risk’, 
a more detailed assessment and appropri-
ate care protocol would be required with a 
shorter recall interval. Likewise if a patient 
moves from ‘at risk’ into the ‘low risk’ cat-
egory their recall interval would be length-
ened within the 12- to 24-month category.

As highlighted above, a further criti-
cal component of the approach is that 
both ‘low risk’ and ‘at risk’ patients are 
provided with the same minimum level 
of preventive treatment following the 
assessment in accordance with Delivering 
better oral health,16 in an attempt to pre-
vent the transition from ‘disease-free’ to  
‘disease active’.19

A TOOL FOR SKILL MIX?
The screening tool has the potential to be 
utilised in dental teams who make greater 
use of skill mix and enable dental care pro-
fessionals (DCPs) to screen out patients who 
are deemed healthy by the screening tool. 
Under current General Dental Council regu-
lations,31 DCPs cannot examine patients, but 
as identified above the process of screen-
ing is distinct from an examination and 
the formation of a treatment plan. If DCPs 
were to screen between inspections by the 
GDP, the model has the potential to extend 
the current recall interval between dental 
examinations while ensuring the continual 
monitoring of patients at predetermined 
intervals. In the unpublished systematic 
review of skill mix in dentistry,32 a number 
of included studies found that DCPs were 
more than able to identify the common 
dental diseases. This would make the active 

Periodontal Examination (BPE) and our sug-
gested threshold is set at the BPE score of 
3, that is, where the presence of pocketing 
may begin to interfere with the ability of 
the patient to maintain their health. This 
is in line with the current guidance from 
the British Periodontology Society,23 where 
further measurements are recommended for 
score 3 and above, given its clinical signifi-
cance. While it is recognised that a range 
of indices are used for periodontal disease 
reflecting both current pathology and cumu-
lative tissue destruction,12 there is agree-
ment in Europe that clinical attachment 
loss greater than 3 mm and pocket depths 
exceeding 5 mm are useful in the surveil-
lance of moderate and severe periodontal 
disease.24,25 Both of these clinical parameters 
are described by Code 3 of the BPE.

While the principal philosophy of the cur-
rent NICE guidelines is based on sensitivity,26 
the approach taken by this model is based 
on specificity. This means that those patients 
identified to be healthy are screened out, 
while ensuring individuals identified to be ‘at 
risk’ receive a more detailed assessment tak-
ing into account factors such as age, smok-
ing behaviour, concomitant systemic disease 
or conditions to produce an individualised 
treatment plan in accordance with the prin-
ciple highlighted in the NICE guidelines.26 
This model therefore does not advocate a 
standardised ‘tick box’ assessment but ena-
bles clinicians to screen out those at ‘low 
risk’ and apply their clinical experience and 
judgment to identify those patients deemed 
to be ‘at risk’, that is, those with the greatest 
need to access the treatment planning skills 
of the clinician. The model also acknowl-
edges that the population with identified 
risk factors will exhibit a distribution of dis-
ease severity, so not all smokers will have 
advanced periodontal disease and not all 
children from a disadvantaged background 
will have the same risk of caries.27 However, 
to undertake this appropriately, an important 
underlying assumption is that regular clini-
cal monitoring is undertaken, where GDPs 
can repeatedly undertake the screen.

One key difference between the primary 
care environment and academic assessment 
of risk is that dentists have the luxury of 
making longitudinal measurements of 
clinical findings. Both ‘low risk’ and ‘at 
risk’ patients are seen longitudinally and 
regularly (but the former not necessar-
ily as frequently) under a continuing care 

Fig. 1  The proposed tool

Adults

Caries risk At risk

Low risk

Periodontal risk

Low risk
(BPE <3)

At risk
(BPE ≥3)

At risk* At risk*

At risk*Low risk

*requiring individualised assessment & treatment plan

Adults

Caries risk At risk

Low risk

At risk* At risk*

At risk*

Minimal risk

Periodontal risk

Low risk
(BPE <3)

At risk
(BPE ≥3)
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screening for disease analogous to the use 
of physician assistants in the United States33 
and role substitution and supplementation 
in the UK in medicine.34

LIMITATIONS OF THE MODEL
A fundamental limitation of the model is 
that while past disease is the most reli-
able predictor of future caries experience,11 
such a record may not exist for new or 
young patients or irregular attenders. 
Consequently, it would be prudent to have 
the option to categorise new, irregular 
attenders and young patients as ‘at risk’ 
and provide enhanced prevention until the 
dentist builds up a better picture of their 
disease risk, that is, to treat as ‘at risk’ until 
proven otherwise.

Any primary care-based assessment of 
risk has its limitations and should not be 
used for reasons other than to help GDPs to 
manage their patients. For example, there 
could be a desire on behalf of commission-
ing organisations or central government 
to monitor movement of patients between 
risk categories as a population health sur-
veillance tool, as a means of performance 
management of existing NHS contracts or 
as an outcome measure in a new NHS con-
tract.35,36 Such an approach would not be 
sensible due to the inability to predict risk 
accurately and because of the problems of 
inter- and intra-examiner reliability and 
the likelihood of examiner bias, especially 
if outcomes are linked to remuneration.

The model of care highlighted above is 
introduced as one possible approach that 
simplifies the initial assessment and values 
the relationship between the dentist and 
the patient in a stable practice environ-
ment. While not recognised in the current 
contract, the importance of continuing 
care does appear to fit with the proposed 
contract’s emphasis on capitation, registra-
tion and quality.35,36 However, similarly to 
the RAG model, it would require rigorous 
and careful scrutiny to determine its effi-
cacy. Evaluation of any risk assessment 
tool on an individual basis is ethically dif-
ficult because once an assessment of risk is 
made, it would not be ethical to withhold 
currently accepted treatment regimes from 
patients identified as being ‘at risk’ and 
therefore a system or service evaluation 
approach is more appropriate.

Any new model of care needs to be 
evaluated on the basis of its efficacy (can 

it work), effectiveness (does it work) and 
efficiency (resources to enable it to work). 
The views of patients would also be impor-
tant to collect; policy makers and clini-
cians would need to understand the views 
of regularly attending ‘healthy’ patients 
on the acceptability, including value for 
money, of a limited screening examination.

Given the lack of empirical evidence for 
the existing RAG approach, both could be 
investigated as part of the piloting process 
of the new dental contract to determine the 
suitability of both models in practice.35,36

CONCLUSIONS
A significant proportion of patients who 
regularly attend general dental practices 
have repeat inspections without any need 
for treatment. For NHS dental services to 
work more efficiently and for dentists’ skills 
to be used to their maximum benefit, it is 
desirable to screen out these patients and 
concentrate resources on those patients 
with greatest need. The tool and model sug-
gested is one method of undertaking this, 
but requires comparison with other means 
of assessing risk within a general den-
tal practice environment to determine its  
efficacy, effectiveness and efficiency.
The points expressed in this paper are solely those 
of the authors and do not represent the views of 
the NHS or NIHR.
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