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Abstract

Objectives: The aim of the present consensus paper was to
provide recommendations for clinical practice on the indi-
vidual etiological and modifying factors to be assessed in the
individual diagnosis of caries, and the methods for their
assessment, supporting personalized treatment decisions.
Material and Methods: The executive councils of the Eu-
ropean Organisation for Caries Research (ORCA) and the
European Federation of Conservative Dentistry (EFCD)
nominated ten experts each to join the expert panel. The
steering committee formed three work groups which were
asked to provide recommendations on (1) caries detection
and diagnostic methods, (2) caries activity assessment, and
(3) forming individualized caries diagnoses. The experts
responsible for “individualised caries diagnosis” searched
and evaluated the relevant literature, drafted this manu-
script and made provisional consensus recommendations.
These recommendations were discussed and refined during
the structured process in the whole work group. Finally, the
agreement for each recommendation was determined using
an anonymous eDelphi survey. The threshold for approval of
recommendations was determined at 70% agreement.
Results: Ten recommendations were approved and agreed
by the whole expert panel, covering medical history, caries
experience, plaque, diet, fluoride, and saliva. While the level
of evidence was low, the level of agreement was typically
very high, except for one recommendation on salivary flow
measurement, where 70% agreed. Conclusion: It is rec-
ommended that all aspects of caries lesion progression and
activity, recent caries experience, medical conditions and
medications, plaque, diet, fluoride and saliva should be
synthesized to arrive at an individual diagnosis. Clinical
Relevance: The expert panel merged evidence from exist-
ing guidelines and scientific literature with practical con-
siderations and provided recommendations for their use in

daily dental practice. © 2024 The Author(s).
Published by S. Karger AG, Basel

Introduction

Caries remains among the most prevalent diseases in the
world [1, 2]. It is currently recognized as a “biofilm-mediated,
diet modulated, multifactorial, non-communicable, dynamic
disease resulting in net mineral loss of dental hard tissues”
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[3]. Changes in different factors can lead to an imbalance
towards increased demineralization versus remineralization,
leading to disease progression. More contemporary aetio-
logical models have identified risk factors at different levels
(tooth, mouth, individual, society), indicating the complexity
of the caries disease process [4].

Whereas detection and assessment of the lesions re-
sulting from the net mineral loss of enamel and dentine
are necessary for the initial diagnosis of the disease, for a
comprehensive individual diagnosis more is required.
Diagnosis is defined by Merriam Webster [5] as the “art
or act of identifying a disease from its signs and symp-
toms,” and additionally as “investigation or analysis of the
cause or nature of a condition, situation, or problem.” For
personalized caries management, the knowledge of lesion
activity or progression, which is already difficult to es-
tablish through signs and symptoms alone, is not enough
to inform targeted treatment. The analysis of the com-
bination of factors involved in the disease aetiology and
prognosis is also needed for a comprehensive diagnosis at
the patient level. Traditionally, assessing these factors has
been referred to as caries risk assessment, with the aim of
predicting how likely a patient is to develop new caries
lesions in the near future. Prediction in the absence of
disease has been shown to be very difficult, as the single
best “predictor” is active or recent caries experience [6, 7].
In the context of caries diagnosis and treatment decision,
it is better to use the term etiological or modifying factors.

Figure 1 illustrates the steps in the diagnostic process for
caries at the individual patient level. A previous series of
consensus papers from the European Organisation for Caries
Research (ORCA) and the European Federation of Con-
servative Dentistry (EFCD) focused on the treatment deci-
sion elements of this process by considering “when and how
to intervene” [8-12]. In the current series, we concentrate on
the preceding three steps. Other papers in this series con-
centrate on tooth surface-level detection [13] and assessment
[14] of caries lesions. In the present paper, we examine
comprehensive disease diagnosis for individual patients.

Susceptibility to caries and the rate of its progression
varies greatly between individuals depending upon
complex combinations of aetiological and protective and
non-protective modifying factors. Assessment of etio-
logical factors, in this context, may be helpful in both
selecting the content and intensity of caries non-operative
management, as well as the interval between recall ap-
pointments, to be suggested to the patient. Figure 2 shows
an example of a decision tree for undertaking compre-
hensive caries diagnosis; in the published literature many
such models have been suggested. The starting point for

Huysmans et al.
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Assessment

Assessing disease
activity and
progression at the
lesion level.

Diagnosis

Collecting Treatment decision
and synthesizing all Together with patient, arriving
information about the at decision regarding need for
disease

and choice of therapy.

Fig. 1. Steps in the caries diagnostic process and selection of therapy. The current series of ORCA/EFCD
consensus papers addresses step 1: Kithnisch et al., 2024 [13], step 2: Neuhaus et al., 2024 [14], and step 3: this

paper.

most is the determination of whether there are active/
progressing caries lesions present. However, there are
other non-modifiable factors which contribute to the
risk of new lesions even in individuals with an absence of
(observed) active lesions. Examples may be the intro-
duction of fixed braces, which carries a high risk of lesion
development around the brackets, or non-surgical
periodontal therapy, leading to a sudden exposure of
significant root surface area, or the initiation of a
medical condition or medication which may lead to
hyposalivation.

The rate of caries lesion progression and/or location and/
or number of lesions are major factors in determining
disease severity in an individual. However, caries lesions
may be the result of combinations of many different factors,
and in order to provide a personal care plan with caries
management options targeted to the individual, relevant
factors must be assessed, and each individual’s situation
must be considered. As an example, consider the two pa-
tients in Figure 3; both are male adolescents with active
caries. However, the presentation of the disease and the
likely role of the quality of plaque removal in each case is
very different, and therefore the proposed non-operative
management will be different.

It has been suggested that a careful analysis of all
factors, both pathological and protective, will allow the
dental team and patient to better understand the specific
reasons for the caries disease, resulting not only in a more
effective tailoring and personalization of treatment but
also in a recall interval to fit the patient’s needs [16].
Existing guidelines have also supported individualized
recall intervals based on a patient’s risk of developing oral
disease, which range in adults from a minimum of
3 months to a maximum interval of 24 months between

ORCA-EFCD Consensus on Patient-Level
Caries Diagnosis

recall appointments for patients who have repeatedly
demonstrated an ability to maintain oral health [17].
However, there is ongoing debate about the frequency of
recall dental check-up appointments, and their impact on
oral health outcomes [18].

When considering how to protect and improve a
patient’s oral health and treat their existing disease, there
are also patient-level or background factors which may
influence a clinician’s treatment planning decisions. Some
of these are influential in considering the chances of
success of treatment, e.g., the motivation level of the
patient for self-care in the ongoing prevention of caries
[19]. Other factors are more related to strength of as-
sociation with the likelihood of dental disease, e.g., caries
status of mother/siblings [20, 21]. Whilst all factors may
have importance, some of them are more readily modified
than others. For example, at a population level, socio-
economic status is predictive of caries status [22].
However, little can be done within the constraints of a
dental treatment plan to change the socioeconomic status
of individual patients. This paper therefore will not cover
every element of a patient assessment which may help
form patient-level diagnoses and influence treatment
planning but will focus on only the key areas which are
either most informative of individual caries disease
characteristics (caries history and medical conditions) or
are most modifiable such as diet, plaque, use of fluorides.
Though this paper will not cover them in detail, it is vital
when treatment planning to take into consideration
patient-level factors which should play a role in com-
municating about, and deciding upon, the best care to
provide. Health literacy is an important example of this
since it is not simply the ability to read healthcare in-
formation and advice but also the ability to understand it

Caries Res 2024;58:521-532 523
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yes

Severe caries
Caries with non-modifiable
etiological factors

Active / progressing caries lesions

High level or rate of caries?

New non-modifiable etiological factors?

Moderate caries
Caries assumed due to new non-
modifiable etiological factors

No caries
No increased risk

Fig. 2. Decision tree to assist in determining presence and level of disease in an individual. Non-modifiable risk
factors, such as fixed braces, hyposalivation, or multiple exposed root surfaces are relatively strongly associated
with caries, so they are specifically assessed, even in when active lesions or lesion progression have not yet been
observed. Figure adapted from Oral Health Assessment and Review Dental Clinical Guidance from the Scottish

Dental Clinical Effectiveness Programme,

Fig. 3. Examples of caries active patients with different etiological
backgrounds. a Patient A is an adolescent with low levels of
motivation and compliance, high level of plaque, and a sugar-rich
diet. Many caries lesions are present, including free surfaces.
b Patient B is an adolescent with an acceptable oral hygiene level
and a sugar-rich diet. ¢ Bitewing radiographs from patient B show

and to act on it and so should form part of the patient
assessment. The aim of this consensus paper was to
provide clinical recommendations on the individual
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and Fontana and Zero [15].

caries lesions in approximal surfaces only. The diagnosis in both
cases will not be the same, as lack of oral self-care does not likely
play a role in patient B. Therefore, non-operative caries man-
agement approach of patient A is much more likely to include or
even focus on oral self-care advice, whereas for patient B the
emphasis will lie on changing dietary habits.

etiological and modifying factors to be assessed in the
individual diagnosis of caries, and the methods for their
assessment.

Huysmans et al.
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Table 1. Etiological/modifying factors mentioned in clinical guidelines as relevant for risk assessment, treatment decisions, and/or

recall interval setting

Factor Children All ages (Frail) older
people
Medical history
Conditions / medications increasing caries risk S2;S3; F; A N1; N2; S1; P K1; K2
Conditions that reduce ability for oral selfcare S2 S1;P; C
Caries experience
Previous disease S3;F; A
New / recent lesions N2; S1; P; C
Caries or restorations on anterior teeth N2; S1; P
Premature extractions due to caries N2;S1; P; A
Past root caries or large number of exposed N2; S1; C K1
roots
Heavily restored dentition A N2; S1; P
Plaque
Poor level of oral hygiene S2; F; A N1; N2; S1; P; C K1
Plague retaining factors (e.g., orthodontic F; A N1; N2; P; C
appliance)
High level of Mutans Streptococci S3; F
Erupting molars ©
Dietary Habits
High and/or frequent sugar intake S2;S3; F; A N2; S1; P; C
Exposure to fluoride
Frequency of fluoride use (toothpaste / other) S2; F; A N2;S1; P; C
Saliva
Low saliva flow rate S2;S3; F; A N2;S1;C; P K1; K2
Low saliva buffering capacity F P

Codes (N1; N2; S1; S2; S3; K1; K2; P; C; A) indicate specific guidelines listed below. Factors included in most or all (7-10) guidelines
(dark green shaded) were considered in this consensus statement. Factors included in 4-6 guidelines (especially when age-specific)
were included, particularly when constituting non-modifiable risk factors or evidence of recent disease, which may be relevant also
when no caries activity (no active lesions) has been observed. Factors only included in 1-3 guidelines were not considered (orange
shaded). National clinical guidelines: N1 - Oral health promotion: general dental practice NICE guideline (2015); N2 - Dental
checks: intervals between oral health reviews NICE Clinical guideline (2004); S1 - Oral Health Assessment and Review Dental Clinical
Guidance Scottish Dental Clinical Effectiveness (2012); S2 — Prevention and management of dental caries in children. Scottish
Dental Clinical Effectiveness Programme (2018); S3 — SIGN 138 e Dental interventions to prevent caries in children. Scottish
Intercollegiate Guideline Network (2014); K1 — Wortelcariés bij (kwetsbare en zorgafhankelijke) ouderen. Klinische praktijkrichtlijn.
Kennisinstituut Mondzorg (2019); K2 — Xerostomie en hyposialie gerelateerd aan medicatie en polyfarmacie Klinische praktijk-
richtlijn. Kennisinstituut Mondzorg (2021); P — Periodiek Mondonderzoek (PMO). Klinische Praktijkrichtlijnen. UMC St Radboud
Nijmegen (2007); F - Appréciation du risque carieux et indications du scellement prophylactique des sillons des premiéres et
deuxiémes molaires permanentes chez les sujets de moins de 18 ans. HAS/Service des recommandations professionnelles et
service évaluation médico-économique et santé publique (2005). Professional guidelines: C — CariesCare practice guide: con-
sensus on evidence into practice. Brit Dent J 2019 [Martignon et al.,, 2019]; A — Caries-risk assessment and management for infants,

children, and adolescents. American Academy of Pediatric Dentistry (2018).

Material and Methods

Expert Panel

The executive councils of ORCA and EFCD agreed in 2021 to
develop consensus statements on (1) caries detection and diagnostic
methods, (2) caries activity assessment, and (3) individualised caries
diagnosis. The previously jointly published statements on caries
management [10-12] served as a model for this process. Both aca-
demic societies identified and nominated ten experts each to join the
development process. M. Huysmans, C. Splieth, K. Neuhaus, and

ORCA-EFCD Consensus on Patient-Level
Caries Diagnosis

J. Kithnisch formed the steering committee for the project. In detail,
M. Huysmans moderated the process on individual caries diagnosis in
the working group made up by G. Campus, S. Doméjean, G. Douglas,
M. Fontana, and N. Opdam.

To determine which factors to include in the clinical recom-
mendations for caries diagnosis at the patient-level, national clinical
guidelines on oral health assessment and caries management were
collated. The search strategy (both based on PubMed and clinical
guideline websites, search conducted in March 2022) may be found in
the Supplementary file (for all online suppl. material, see https://doi.

Caries Res 2024;58:521-532 525
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org/10.1159/000539427). Seven guideline websites were searched, six
in English and one in Dutch, yielding seven national guidelines. Two
older guidelines were added from personal knowledge of the authors.
The PubMed search strategy yielded another two professional
guidelines. The 11 guidelines included were analysed for recom-
mendations on which etiological/risk factors should be consid-
ered for the determination of appropriate treatment and recall
interval decisions. Table 1 summarizes these factors. Factors
included in most or all (7-10) guidelines (dark green shaded)
were considered in this consensus statement. Factors included in
few guidelines (orange) were not included in this consensus
document. Targeted individual searches were used to find evi-
dence on when and how to assess the factors.

Structured Development of the Recommendations

The group consensus process to arrive at recommendations in this
paper included multiple online meetings as well as a structured
communication flow aiming to converge existing opinions and, fi-
nally, efforts to reach a unanimous group consensus. The experts
identified practical needs from different perspectives, e.g., patient
needs, potential and limitations of national health care systems, recent
developments in caries epidemiology, availability and acceptance of
diagnostic methods among dental practitioners and drafted a working
paper including pre-phrased recommendations for discussion by the
whole expert panel, completed in September 2022.

Level of Evidence

The level of evidence from the available literature was
evaluated by the working group in accordance to published
recommendations. Evidence supported by unequivocal scien-
tific studies, e.g., multiple randomized controlled clinical trials
or systematic reviews/meta-analyses were evaluated as “High.”
Evidence based on well-designed clinical studies, e.g., con-
trolled clinical trials, was evaluated as “Moderate.” Finally,
evidence based on expert opinion only and that are based on
weak evidence, e.g., no clinical studies or only low-quality
studies or studies with contradicting results were ranked
as “Low.”

Level of Agreement

The structured consensus process was initiated during an
online group workshop on October 5th, 2022. During this
meeting, the existing scientific literature and empirical expe-
riences were presented to the whole expert group, critically
discussed and the provided recommendations were reviewed
and rephrased until consensus was reached. Some nominees
were unable to attend the meeting, but they had full access to all
documents and were invited to suggest changes in the main text
and recommendations later. The present manuscript was fi-
nalized by the work group on the basis of the discussions at the
meeting. After this, all recommendations were redistributed to
the expert panel giving all experts the opportunity for critical re-
reading. Subsequently, all recommendations and documents
were harmonized. The final manuscript versions were reviewed
again by the whole expert panel before submission for
publication.

Finally, a confidential e-Delphi survey (Castor EDC, Am-
sterdam, The Netherlands) was undertaken following the same
methods used in earlier ORCA/EFCD projects [10-12]. During the
voting process, all 20 experts gradually agreed independently from
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each other on every single recommendation. It was possible to vote
from grade 1 (completely disagree) to grade 10 (completely agree).
An additional field for free-text comments was made available to
allow the reasoning for a certain decision or proposals for
modifications. The level of agreement was calculated for each item
as median value out of all votes. At least 70% of the vote >7 was
considered as acceptance of the statement by the group and the
results were reported as percentage agreement (10-8), neutral
(7-4), or disagreement (3-1).

Results

Medical History

Worsening of general health might predispose to
poor oral hygiene leading to an increased caries risk
[23]. Diabetes, hypertension, rheumatoid arthritis,
Alzheimer’s disease, Parkinson’s disease, and depres-
sion are among the prevalent diseases worsening with
age; all these systemic diseases and related medications
increase the vulnerability of older adults to oral diseases
such as dental caries [24]. Medical conditions are often
treated with prescription drugs and many drugs are
associated with xerostomia and hyposalivation (see
below for saliva).

Recommendation

1. Dental professionals should be aware of and
update records of each patient’s medical
conditions and medications, and monitor
patients with conditions that negatively impact
upon plaque control, diet and/or salivation more
closely for caries development.

Level of evidence: low.

Level of agreement: 100% (agree, N = 20)/0%

(neutral)/0% (disagree).

Caries Experience

As the caries process may be intermittently inactive
or active over the years, the caries history of the patient
is an important indicator of caries risk and recent
restorations/extractions related to caries are a possible
indicator for caries activity/progression. However, as
teeth may be missing or extracted for multiple reasons,
and restorations placed for reasons other than caries, it
important that patient’s notes are detailed enough to
determine their history of disease. Therefore, it is
necessary to record the diagnosis on which restorative
treatment indication is based. As well as the number of

Huysmans et al.
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Table 2. Examples of recommendations for plague assessment

Scottish Dental Clinical Effectiveness Program, Dental e
Clinical Guidance, 2018 (Children)

Assess whether the gingiva appears healthy or whether there is
inflammation indicative of poor plaque removal

o Consider recording plaque scores at each examination, particularly if
the child is assessed as at increased risk

e Record the presence of plaque on the surface of open caries lesions at
recall visits

International Caries Classification and Management
System (ICCMS™) [37]

Thick plaque: evidence of sticky biofilm in plaque stagnation areas (or
poor oral hygiene with thick plaque accumulation

Evidence-based caries management for all ages-
practical guidelines [38]

Heavy plaque on the teeth

restored surfaces and teeth, the location of restorations/
lesions can provide information on the caries activity/
risk, although evidence for this is limited and based on
clinical experience.

Recommendations

2. Dental professionals should record the reasons for
restorative interventions and extractions, so that
interventions for caries can be identified.

Level of evidence: low.

Level of agreement: 95% (agree, N = 19)/5% (neutral,

N = 1)/0% (disagree).

3. Patients with recent caries experience should be
regarded as caries active, even if at the time no new
or active/progressing lesions are detected.

Level of evidence: low.

Level of agreement: 80% (agree, N = 16)/20%

(neutral, N = 4)/0% (disagree).

Plaque

The localized destruction of susceptible dental hard
tissues during the caries process is caused by acidic by-
products from constituents of dental biofilms
(i.e., dental plaque on tooth surfaces) as a result of
microbial fermentation of dietary carbohydrates [25].
Therefore, dental plaque is an important factor to
consider during the comprehensive diagnosis of the
caries disease process and prior to the development of a
personalized caries management plan. It is a “modi-
fiable” caries risk factor, meaning that it can be
modified by intervention, thereby helping control the
caries process. It is also involved in the aetiology of
periodontal disease. Since plaque must be removed
(i.e., surfaces of teeth must be clean) for accurate caries
lesion detection, staging and activity assessment,

ORCA-EFCD Consensus on Patient-Level
Caries Diagnosis

plaque assessment needs to happen during the de-
tection and assessment step, and not after.

It is important to assess the quality of oral hygiene
and/or the resulting presence/absence of dental plaque
[26]. In some cases, gingival inflammation has been
used as an indirect measure of plaque accumulation
near the gingival margin of smooth surfaces of teeth. In
general, measurements of visible dental plaque are a
more reliable indicator of the quality/effectiveness of
oral hygiene habits and plaque removal than infor-
mation provided during structured interviews [27], or
information about frequency of tooth cleaning [28].
This has been studied particularly in young children
[29, 30].

With regard to using plaque and/or oral hygiene as-
sessment for caries risk assessment or prediction, dental
plaque is commonly present in most caries risk forms and
tools [31] and is evaluated in caries risk studies by as-
sessing the presence of visible plaque [32, 33]; or a plaque
index score [34]. However, current evidence is insuffi-
cient to determine the accuracy of using oral bacteria and/
or oral hygiene related factors individually in caries
prediction; an individual’s caries activity might be better
reflected by methods that show the present metabolic
activity in the biofilm [6].

Typically, dental plaque is detected by clinicians
visually either with the aid of an explorer or with the aid
of a disclosing solution, and is quantified using indices
based on the area of tooth covered or the plaque
thickness [35]. In addition, techniques using light or
laser induced fluorescence spectroscopy and digital
imaging analysis have also been used [36], but
equipment cost, and technique standardization are
challenges to the popularity of such methods in ev-
eryday practice. More recently, artificial intelligence
models have been used to provide automatic mea-
surements of photographs of plaque coverage on the
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facial tooth surfaces, using strategies based, for ex-
ample, on deep learning. Even though more objective
approaches, using such indices and technologies as
described earlier, are preferred in research studies,
many caries clinical guidelines use a much more
subjective and simple approach, they refer to the
presence of “thick” or “heavy” plaque on teeth as a
caries factor to consider.

Table 2 lists some examples. The level of evidence
supporting the causal relationship between accumulation
of a thick layer of biofilm or in stagnation areas with
increased caries risk is based on several case control and
cross-sectional studies [39-44].

Recommendations

4. The quantity of dental plaque should be assessed
prior to its removal to complete the caries
detection and assessment step.

Level of evidence: low.

Level of agreement: 90% (agree, N =

(neutral, N = 2)/0% (disagree).

5. In patients with active/progressing caries lesions
and/or new conditions that hamper plaque
removal (e.g., recent orthodontic braces), dental
plaque should be assessed and recorded, so that
the success of strategies to modify it can be
monitored over time.

Level of evidence: low.

Level of agreement: 85% (agree, N =

(neutral, N = 3)/0% (disagree).

18)/10%

17)/15%

Diet

Diet, and more specifically the consumption of
fermentable carbohydrates, plays an indisputable role
in caries initiation and progression. The carbohydrate-
caries connection has been documented in five con-
tinents, in humans and other animals, and as far back
in time as archaeology allows us to go [45]. In 2015, the
World Health Organization recommended that if
people do consume free sugars, they keep their intake
below 10% of their total energy needs, and reduce it to
less than 5% for additional health benefit [46]. This
recommendation applies at all ages, and results in
maximum recommended daily amounts of free sugar
consumed of 19 g for a 4 to 6-year-old, to 30 g for all
those over 10 years of age. More recently, in 2021, the
International Association of Paediatric Dentistry
(IAPD) published five consensus recommendations
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targeting children more specifically for caries pre-
vention as well as prevention of future cardiovascular
disease, diabetes, and obesity. Based on the best evi-
dence available, the Brazilian Academy of Dentistry
recommends: not to offer sugars to children younger
than 2 years of age; to limit total sugar consumption
to <25 g per day after 2 years of age; to inform families
to limit sugar exposure; and to educate patients to
verify the sugar content on the nutrition facts
label [47].

When caries is present, to facilitate personalized diet
counselling, both the frequency and amount of (added)
sugar consumption must be considered. Both pa-
rameters have been shown to be associated with caries.
Since being aware of every food or drink’s sugar
content is very difficult for patients and there is little
evidence to determine the threshold sugar concen-
tration at which a product becomes cariogenic in an
individual’s oral environment, the frequency of intake
may be an easier factor to consider [48]. Dietary habits
can be assessed by detailed interviewing, food fre-
quency questionnaires or food diaries. The food fre-
quency questionnaire is a dietary assessment instru-
ment that attempts to capture an individual’s usual
food consumption by querying the frequency and
sometimes quantity at which the patient consumed
food items based on a predefined food list. In a food
diary the patient (or his/her caregiver for children and
dependent patients) reports, systematically and
chronologically, all food/drinks and quantities con-
sumed over a period of time (usually 3-5 days). The
report must include working days (school days for
children) and days off, as habits may be influenced by
the environment or activities undertaken. A nutrition
questionnaire has been specifically developed to assess
the relationship between diet (type of food, frequency,
and amount) and dental caries [49]. Parents may also
be advised to use the NHS sugar calculator.

Recommendation

6. In patients with active/progressing caries lesions,
sugar intake should be assessed and recorded,
including frequency, amount, and timing, using
detailed interviewing, a diet diary or food
frequency questionnaire.

Level of evidence: low.

Level of agreement: 95% (agree, N = 19)/5% (neutral,

N =1)/0% (disagree).
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Fluoride

Fluoride is universally recognized to prevent or arrest
the pathologic challenges posed by caries risk factors
[50]. Fluoride (usually via toothpaste) has the most
consistent benefit in preventing caries development and
early caries stages can be brought to a halt and even
reversed by fluoride use. Still, caries develops in high-
risk individuals of all ages, irrespective of the dose of
fluoride used [51]. The lack of, or a low level of, fluoride
exposure (via toothpastes, water fluoride, or other
topical application) is considered a risk factor to de-
velopment and progression of the disease [15]. On the
other hand, caries activity in the presence of fluoride
indicates a higher baseline level of caries risk.

The availability and maintenance of fluoride in the oral
cavity can be checked via history taking [52]. Such history
taking will include information on habitual fluoride
sources and concentration (i.e., water, toothpaste, rinses)
and professional fluoride use.

Recommendation

7. In patients with active/progressing caries lesions,
regular use of fluoride toothpaste and other fluoride
modalities (including frequency, concentration,
amount) should be assessed.

Level of evidence: high.

Level of agreement: 90% (agree, N = 18)/10%

(neutral, N = 2)/0% (disagree).

Saliva

Saliva is crucial for maintaining oral health, with
functional aspects such as flow rate, pH and buffering
capacity, but also compositional aspects such as pro-
teins and peptides and calcium and phosphate playing a
role in caries prevention. Although (weak) associations
of caries development with various saliva variables have
been found, no consistent effect has been reported for
any saliva factor. The acceptance of the important role
for salivary flow rate relies strongly on biological
plausibility and experimental studies showing pro-
longed pH-drops in plaque with low or absent salivary
flow [53]. No linear relationship, however, between
salivary flow rates and caries has been found, and more
often a “threshold effect” has been suggested [54]. Some
relationships between the intake of salivary flow re-
ducing medication and caries have been shown [55].
Most convincing is the literature on head and neck
radiation and caries, where the main factor in typical

ORCA-EFCD Consensus on Patient-Level
Caries Diagnosis

“radiation caries” development was loss of salivary
protection although direct radiation damage to dental
tissues does play a role [56]. Radiation caries shows
strong similarities with that seen in Sjogren’s Disease,
supporting the link with hyposalivation.

As a relationship between saliva flow and caries has not
been shown in epidemiological studies, probably due to the
multi-factorial nature of the disease, assessment of hypo-
salivation is only indicated to be of value in specific cases,
such as patients with medical conditions or salivary flow
reducing/multiple medication use, in older people, and in
cases where other etiological factors are not clearly iden-
tified. Some patient-reported outcomes for xerostomia are
related to hyposalivation and may form a starting point in
diagnosis of dry mouth [57-59]. Clinical screening for dry
mouth using the Clinical Oral Dryness Score has also been
reported to be useful in determining hyposalivation [60].
Saliva flow tests using unstimulated and chewing or acid
stimulated whole mouth saliva collection are the standard
for assessing hyposalivation.

Recommendations

8. Patients with medical conditions or hyposalivation-
inducing medications, and older patients should be
regularly screened using a xerostomia questionnaire
and/or the Clinical Oral Dryness Score.

Level of evidence: low.
Level of agreement: 85% (agree, N = 17)/10%
(neutral, N = 2)/5% (disagree, N = 1).

9. Saliva flow rates should be measured in patients
with active/progressing caries lesions in whom
other etiological factors do not explain disease
severity or who show signs or symptoms of dry
mouth.

Level of evidence: low.
Level of agreement: 70% (agree, N = 14)/20%
(neutral, N = 4)/10% (disagree, N = 2).

Conclusion

While the level of evidence was low, the level of
agreement was typically very high, with no responses in the
domain of disagreement for the recommendations on
medical history, caries experience, plaque, diet, and fluoride.
Only for the saliva factor, 5-10% disagreed with the rec-
ommendations. For the recommendation on salivary flow
measurement, only 70% agreed, just reaching the limit for
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acceptance of the recommendation. While most guidelines
mentioned in Table 1 mentioned low saliva flow as a risk
factor, no guidance was provided on when or how to assess
this. As this is a relatively unexplored domain in risk as-
sessment and there is no established routine for dentist to
assess dry mouth or measure saliva flow, we expect that the
level of agreement was influenced by concerns about fea-
sibility. Nevertheless, there was overall agreement on in-
cluding all listed factors: medical conditions and medica-
tion, recent caries experience, plaque, diet, fluoride, and
saliva in the individual caries diagnosis.

Recommendation

10. All aspects of caries lesion progression and
activity, recent caries experience, medical
conditions and medications, plaque, diet,
fluoride, and saliva should be synthesized to
arrive at an individual diagnosis.

Level of evidence: low.

Level of agreement: 95% (agree, N = 19)/5% (neutral,

N = 1)/0% (disagree).
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