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Background: Despite all the advancements in dental prevention over the past decades, the
problem of early childhood caries (ECC) and severe ECC (S-ECC) persists in the twenty first
century. Evidence from the United States would suggest that while the prevalence of caries
among older children, youth and adults has declined, the prevalence of ECC in the preschool
population has actually increased.! Indigenous children (including First Nations, Métis, Inuit,
American Indian, and Alaska Natives), immigrants and refugees, children living in poverty, and
those residing in isolated rural and remote communities are more likely to be affected by ECC
than other children in North America.>” However, while ECC may be concentrated in children
from these groups, it does not discriminate and can also cross cultural and socioeconomic
boundaries.

For many children with S-ECC, dental surgery under general anesthesia is the only
treatment option.® In-hospital day surgery to treat S-ECC is the most common day surgical
procedure in Canada.’® The hospital costs to perform these dental surgeries exceeds $21 million
each year.’ Rates of dental surgery performed under general anesthesia are a useful indicator
of the oral health status of young children when national clinical surveillance data is unavailable
as it provides a snapshot of the most severe cases.'® A recent report from the Canadian
Institute of Health Information in 2013 revealed that the rate of dental surgery to treat S-ECC in
Canada is 12.5/1000 children 1-5 years of age.® Children living in rural regions of Canada, from
the least affluent households, and residing in neighbourhoods with a high percentage of
Indigenous residents demonstrate higher rates of dental surgery.’ The rates of dental surgery
for S-ECC are even higher in northern portions of Canada (up to 227/1000 children), where

many First Nations and Inuit communities are located.> 1° Unfortunately, this surgical approach



fails to address the underlying risk factors for S-ECC as many develop new or recurrent caries
within months of surgery.? It is not uncommon for some children to undergo repeat visits to the
operating room because of recurrent caries.® This highlights the importance of implementing an
upstream effective prevention regimen to complement restorative care.

Like other chronic diseases, ECC is multifactorial in origin. While we are all familiar with
the basic etiological triad, including teeth, bacteria, and sugars, there are other oral
environmental, social, economic, personal factors and lifestyle behaviours at play.'? 2
Childhood caries is shaped by a broad range of determinants of health. The Fisher-Owens
conceptual model describes the various child (e.g. biological and genetic endowment, physical
and demographic characteristics, use of dental care, etc.), family (e.g. socioeconomic status and
family finances, health practices and behaviours, culture, family make-up, etc.), and community
(e.g. health and dental care systems, physical and social environments, culture, etc.) level
factors that shape a child’s dental health. The multiple factors at play is what makes preventing
caries so difficult in young children. The Canadian Dental Association (CDA) recognizes the role
that these non-biomedical factors have in caries development and specifically mentioned that
ECC is heavily influenced by the social determinants of health in their formal position statement
on this disease process.!3

The goal of caries-risk assessment is to help predict development or progression of
caries lesions overtime, while at the same time aiding in providing patient-centered caries
prevention and management strategies for patients. What makes caries risk-based care unique
over traditional surgical/restorative approaches to dealing with caries lesions is that there is

emphasis on intervening before there is irreversible damage to teeth, tailored on individual



needs.'* It is vital that dentists and other members of the dental team familiarize themselves
on how to undertake periodic caries-risk assessments of their patients. Caries-risk assessment
tools can also be used by non-dental professionals to screen children, determine their caries-
risk, and provide prevention services, including fluoride varnish and anticipatory guidance.

Several dental and pediatric organizations have developed tools that can be used to
help guide practitioners in determining someone’s likelihood of developing caries. These tools
provide a means to allow practitioners to identify risk factors, disease causative behaviours that
can promote caries, along with protective factors known to minimize the risk of onset.3

Timely risk assessment is an important first step in a combined approach to reduce the
risk for ECC. ¥’ It can help identify whether a child is at low, moderate, or high likelihood of
developing caries, and can serve as a guide to choosing appropriate preventive interventions
and practices that can help minimize the risk for decay. These tools help guide the conversation
between the dental provider and the parent or caregiver so that key information is obtained to
assist in identifying many of the protective and caries-causing factors that are at play in a child’s

life.

Update to Systematic Review Since Initial Report was Submitted to the Public Health Agency
of Canda (PHAC):

The Office of the Chief Dental Officer (OCDO) initiated this caries risk assessment project
and commissioned a contract in 2017 to first explore the body of evidence as a means to

develop and create a Canadian caries risk assessment tool that would allow non dental primary



healthcare providers and dental providers in non-dental clinical settings to assess the risk of
tooth decay for kids under the age of six.

In March 2018, the OCDO at PHAC convened an important interprofessional stakeholder
meeting of experts and potential users to discuss the findings from the initial report systematic
review of the literature (November 2017), the review of existing tools, and the draft version of
the caries risk assessment tool. Participants at this two-day meeting included staff of the OCDO,
representatives of the Canadian Paediatric Society, Canadian Academy of Pediatric Dentistry,
and the Canadian Association of Public Health Dentistry. Representatives from the Canadian
Dental Association, Canadian Dental Hygienists Association, Canadian Dental Assistants
Association, Saskatchewan Dental Therapists Association, and the College of Family Physicians
of Canada, the Canadian Dental Regulatory Authorities Federation and the Association of
Canadian Faculties of Dentistry attended as observers attended as observers.

Participants and observers at this meeting discussed the draft version of a tool that was
developed following a systematic review of the literature and accompanying assessment of the
level of evidence, a comprehensive review of existing caries risk assessment tools for children,
and informed by Canadian evidence of risk factors for ECC, to debate questions that should be
included in a proposed tool for preschool children. Following deliberations, a leaner seven-item
draft caries risk assessment tool resulted comprising three domains: clinical factors,
sociodemographic and biological factors, and protective factors. The working group also
recommended that the initial systematic review report be amended to include an additional
robust critical appraisal and to focus group test the drafted tool with non-dental primary care

providers and other experts and to propose a refined tool for discussion at a follow-up meeting



with the stakeholder group in November 2018. This necessitated the OCDO at the PHAC to
enter into a second contract with the project lead to undertake these additional activities.
However, that project does not include pilot testing of this tool to determine its potential

sensitivity and specificity.

Notable Reports and Systematic Reviews on Caries Risk Assessment (as reviewed by Fontana
2015):18

Over the years there have been several well conducted systematic reviews and commentaries
on the topic of caries risk assessment.1%26 The following are some highlights:

National Institutes of Health Consensus Development Conference Statement, March 26-28,
200126

This NIH Conference discussed the question of “what are the best indicators for an increased
risk of dental caries?”. It concluded that although numerous risk indicators for caries exist, past
caries experience is the most consistent predictor of caries risk in children. Other factors
identified to increase risk included inadequate exposure to fluoride, inadequate oral hygiene
and conditions that hinder regular long-term oral hygiene, fermentable carbohydrates
consumption, medical conditions that impact salivary flow, the presence of mutans streptococci
bacteria, and low socioeconomic status (SES).?” However, much of the supportive evidence
comes from cross-sectional correlations depicting accumulated caries experience, with few
prospective predictive studies.?’

Swedish Council on Technology Assessment in Health Care (2007)%2

This 2007 report was a systematic review of caries diagnosis, risk assessment, and non-invasive

treatment. This review revealed that past caries experience is the strongest single predictor of



future caries risk, and other factors have limited accuracy when assessed individually to
determine caries risk.'® 28 This systematic review supported use of multivariate models for
caries prediction.!® 28

Tellez et al 201323

A 2012 systematic review by Tellez et al concluded that there was limited and weak evidence
on the validity of several caries risk assessment systems in use.?? The authors concluded that
most of the existing evidence was associated with use of the Cariogram, a computer-based risk-
algorithm software, and yet that this tool has limited prediction accuracy, particularly in
preschool children.? They concluded that there is a considerable need to establish valid and
reliable means to assess caries risk based on evidence rather than the opinion of experts in the
field.?

Scottish Intercollegiate Guidelines Network (SIGN)??

In 2014 the Scottish Intercollegiate Guidelines Network (SIGN) published a report “Dental
interventions to prevent caries in children — A national guideline”.?° This document reviewed
caries risk indicators, and caries risk assessment tools.?° Considerable numbers of caries risk
indicators have been identified, including: dietary factors, oral hygiene factors, microbiological
factors, socio-demographics, and previous caries experience.?® The SIGN report concluded that
there was generally high quality evidence from systematic reviews (of case control and cohort
studies) and high quality case control and cohort studies with a very low risk of confounding or
bias. There is a high probability that the relationship is causal for caries, for the following
factors: microbiological risk factors (e.g. levels of mutans streptococci), sociodemographic risk

factors (e.g. low socioeconomic status, those living in areas of high deprivation, low



birthweight), previous caries experience, reduced salivary flow, and parental influences (e.g.
presence of active decay in mothers, maternal levels of oral mutans streptococci, high maternal
sucrose intake).?® However, there is only evidence from non-analytic studies (e.g. case reports)
relating to parental deprivation as a risk indicator for caries development in their children, and
there is only expert opinion that salivary markers have proved helpful in determining caries
risk.
Overall, the SIGN document recommended that the following be considered when

determining future caries risk for children?®:

e Clinical evidence of previous disease (i.e. past caries experience)

e Dietary habits, especially frequency of sugary foods and drinks

e Social histories, particularly socioeconomic status

e Use of fluorides

e Oral hygiene and plaque control

e Saliva

Medical history

Mejare et al 201420

This systematic review also identified that past caries experience is the best and most reliable
predictor of future caries in preschool children, having moderate to good accuracy in this age
group.?° This review also indicated that the Cariogram has limited accuracy in predicting caries

and supported the use of multivariate prediction models for preschool caries risk assessment.?°



According to Twetman and Fontana, the following are some examples of factors

routinely considered for a caries risk assessment?>:

Table 1 — Factors routinely considered in caries risk assessment tools

Variable

Quantification

High-risk values

Sociodemographic
Socioeconomic level
Immigrant background

Education level
Parent generation

Low
Mother 1t generation

Behavioural
Mental or physical disabilities

Case history

Medication, impaired priority

Proximal enamel lesions
Oral hygiene level
Gingival condition

bitewing radiographs
visible plaque index
bleeding on probing

Awareness and attitudes Interview Poor “health choices”
Diet and sweet intakes Frequency Cariogenic and several times daily
Juice and soft drinks | Habit and frequency Sipping and several times daily
Nocturnal meals (toddlers) Frequency Regular habit
Toothbrushing Frequency Irregular, not supervised
Fluoride exposure Frequency Non-daily
Clinical and radiographic

Caries prevalence dmft/DMFT Clearly higher than average for

age
> 2 new lesions or progression
> 50% of inspected sites
> 20% of measured sites

Supplementary tests
Bacterial challenge

Salivary secretion rate
Salivary buffer capacity

Cultivation

Sialometry
Titration

High mutans streptococcus
counts
< 0.5 ml/min (stimulated)
Low (pH <£4.0)

The indicated values are suggestive of a high caries risk, but may vary by age and population
and should be correspondingly adjusted.

Sensitivity and Specificity of Caries Risk Assessment Tools:

One of the limitations of many caries risk assessment tools is that the majority have not

been validated, and almost none has been validated across different population groups. The

validity of a tool can be determined by assessing the sensitivity and specificity of the

instrument.?l 2226 21 Sensitivity in the context of caries risk assessment refers to the capability
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of the tool to predict future caries risk in someone who actually does develop caries lesions.
Specificity refers to the likelihood that a tool will predict the absence of caries in those who
actually do not go on to develop lesions. It has been suggested that for a caries risk assessment
tool to be useful, it should have a combined sensitivity and specificity score of at least 160%,
and should be relatively well-balanced between these two measures.??

Well-designed and contemporary caries risk assessment tools can facilitate clinical
dental examinations as they help guide and prompt clinicians to review and query parents
regarding a multitude of factors that are recognized to contribute to disease development and
progression.?® Unfortunately, many of these instruments are not validated. A study by Gao et al
(2013) explored the validity of caries risk assessment programs and tools for use with preschool
populations.?? They explored the predictability, sensitivity and specificity of the American
Academy of Pediatric Dentistry’s (AAPD) Caries Risk Assessment Tool, the Caries Management
by Risk Assessment (CAMBRA), the Cariogram, and the National University of Singapore caries
risk assessment program (NUS- CRA).?? They concluded that algorithm-based software
programs like the NUS-CRA (which this group developed) and Cariogram had a better balance of
sensitivity and specificity over the other checklist style caries risk assessment tools, with the
NUS-CRA performing better than the Cariogram (Sensitivity/Specificity of its screening and
comprehensive models were 82%/73% and 81%/85%).22 However, these algorithm-based

programs may not be always practical for use in screening situations.

Objective/Goal: Conduct critical appraisal of the most current evidence on caries risk
assessment for children that will lead to a national assessment tool to be use by the body of

10



non-dental primary care providers working in medical homes and oral health professionals
working in non-conventional clinical settings in order to assess the risk of tooth decay and
thereby, leading to better determine their young patients’ caries-risk level, and provide

prevention services including fluoride varnish and anticipatory guidance.

Methods:
There were three main activities as part of this project. They were to:

1. Critically appraise the evidence on caries-risk assessment for children to inform the
refinement of the caries risk assessment tool for use by non-dental primary healthcare
providers in Canada.

2. Review of existing tools.

3. Build a form-based tool that can be easily administered and used by oral health and
non-dental primary healthcare providers to assess caries susceptibility in Canadian

children.

Search Strategy:

A formal search strategy was undertaken by Janet Rothney (JR), Dentistry Librarian at the
University of Manitoba (Table 2). The search strategy was informed by previous search
strategies used in other systematic reviews on caries risk assessment.20-23 30 Systematic
searches were conducted in MEDLINE Ovid (1946 to 2017 Aug 09), Cochrane Library (searched
11 August 2017), Embase Ovid (1974 to 2017 Aug 09) and Scopus (searched 10 August 2017).
No language and publication date limits were employed; letters and editorials were excluded

where possible. Search strategies were modelled on the MEDLINE Ovid strategy (Table 2). 1921
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results were gathered and duplicates were removed in EndNote by JR, with a final tally of 980
unique articles (Figure 1).

All abstracts were reviewed by the project lead (RJS—Team 1) and two additional
teams (Team 2: CG, TK, RS and Team 3: CD, DD, DD). Inclusion criteria for selection of articles
appear in Table 1. Articles were fully reviewed if an abstract was selected by a minimum of two
review teams. For the purpose of this project, only those articles involving children < 72
months of age were selected (65 articles — see Figure 1). Those articles involving children six
years of age and older will serve as a separate CRA project (69 articles — see Figure 1). Potential
variables to include into the draft caries risk assessment tool for use were based on strength of
associations (e.g., odd ratios, relative risk, hazard ratios, etc.), frequency of occurrence in the
identified studies and existing caries risk assessment tools, as well as factors that were feasible
to include. Quality of the evidence assessments performed by at least two review teams

through consensus following GRADE.
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Table 2 — Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed Citations,
Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present (Searched August 10, 2017)

1. exp dental caries/

. risk assessment/

. (risk* adj3 assess*).ti,ab.

. dental caries.ti,ab.

.lor4

.2or3

. infant/ or exp child/ or exp childhood/ or adolescent/ or adolescence/ or "minor (person)"/
or puberty/ or exp pediatrics/ or school/ or high school/ or kindergarten/ or middle school/ or
nursery school/ or primary school/ or (infant* or infantcy or newborn* or baby* or babies or
neonat* or preterm* or prematur® or postmatur* or child* or schoolchild* or school age* or
preschool* or kid or kids or toddler* or adoles* or teen* or boy* or girl* or minors or pubert*
or pubescen* or p?ediatric* or pe?diatric* or nursery school* or kindergar* or primary
school* or secondary school* or elementary school* or middle school* or high school* or
highschool*).ti,ab.

NOoO bk WwWN

8.and/5-7
9. limit 8 to (editorial or letter)
10.8 not 9

13



Table 3 — Inclusion Criteria for Reviewing Articles from Caries Risk Assessment Literature Search
(modified from Mejare et al*® and Zero et al*?)

Study Design:
= Prospective/longitudinal cohort studies OR randomized controlled trial
= Studies using the same sample, but a different prediction model for caries risk areacceptable
= Studies using 2 1 risk factors/etiological factors/causative factors as a predictor of caries risk
are acceptable (e.g. past caries experience; microbiological factors; host factors — enamel
defects/hypoplasia, saliva flow rate; diet, socioeconomic; fluoride exposure; oral hygiene;

etc.)
= Studies only looking at previous caries experience as a predictor of caries risk areacceptable.

Study Sample:
= Inclusion criteria for study defined, selection of study sample declared
= Population defined and representativeness of sample understandable (no appearance of
selection bias)
= Demographic characteristics of participants described
=  (Clinical characteristics of participants described
= All participants initially involved should be included.

Methods:
= Caries diagnostic criteria described
= Predictor factors/variables are defined
= Validation variables are defined
= Studies involving only 1 dental examiner allowed if the same person completed both baseline
and follow-up exams.

Follow-up Time:
= > 1 year follow-up for primary teeth
= >2 year follow-up for permanent teeth.

Outcomes and Analysis:

= (Caries incidence or caries increment (dentin and/or enamel) reported at the tooth and tooth
surface level

= Predictive validity: sensitivity and specificity are reported, relative risk, odds ratio, hazard
ratio, caries rate ratio (incidence density ratio) or area under ROC curve. For this systematic
review we will only include articles that reported sensitivities and specificities derived from
multivariate analysis, which allows us to compare predictors across included articles.

=  Studies on post-eruptive age as a risk factor for caries will be included if caries rate (incidence
density) or some other survival analysis is performed or possible to calculate fromreported
study data.

14



Results:

Part A — Systematic Review of the Current Evidence on Caries-Risk Assessment in Children

A total of 25 publications met the inclusion criteria for this systematic review (Figure 1).17 2231

>3 All of the included studies were prospective in design, either beginning during early
childhood or prenatally. Included articles were carefully scrutinized and data were extracted
from each. Key findings from multivariate analyses in these publications appear in Table 4.
Quality of the evidence assessment result can also be found in Table 4. Table 5 provides an

overall synopsis of the evidence from the studies.
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Screening
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Figure 1 — PRISMA Flow Diagram

PRISMA 2009 Flow Diagram

Records identified through
database searching
(n= 1921)

|

Records after duplicates removed
(n =980)

Full-text articles assessed
for eligibility
(n=134)

l

Records screened (under 6

years) (n = 65)

Full-text articles excluded,
with reasons
(n=40)

v

Studies included in
qualitative synthesis
(n=25)

Records excluded (over 6
years) (n = 69)
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Table 4 — Summary of Included Articles in Systematic Review (modified from Mejare et al?°)

Reference Age at Start | Possible Predictors of Outcome in Final Model | Quality of
(years) Risk Assessed Evidence
Leverett et al Birth cohort | Prenatal fluoride Poisson regression: DEDD High
19974 supplementation No significant association
Sex of prenatal fluoride
supplementation with
caries at age 3 to 5 years
Pienihakkinen | 2 years at Mutans streptococcus Mutans streptococcus DPDOO0OLow
et al 20043 baseline from plaque from plaque (OR 3.9)
Previous caries
experience d1-3mfs Previous caries
Visible plaque experience d1-3mfs (OR
Gingival Bleeding 7.3)
Fluoride use
Frequency of candy Frequency of candy
consumption consumption (OR 3.6)
Skeie et al 5 year olds | Previous caries > 1 one caries lesion (d1- | @O OLow
2004°3 experience 5mfs) on proximal
surface or molars at 5
years of age (OR 4.4)
Total d1-5mfs > one
standard deviation above
mean at 5 years of age
(OR 3.8)
Jietal 2006*® | 1.5yearsat | Cariostat completed for Risk factors at 18 months | PO OLow
baseline each child to predict caries at 42
months:
Breastfeeding Breastfeeding (OR 3.3)
Eat snacks while playing
Frequency of snacks Eat snacks while playing
Brushing assistance by (OR 2.3)
mother
Set time for snacks Risk factors at 30 months
to predict caries at 42
months:
Eat snacks while playing
(OR 1.6)
No brushing assistance
by mother (1.8)
Alaki et al Birth cohort | Acute otitis media Acute otitis media and ®POO0Low
2008% (medical claims) respiratory tract

17



Respiratory tract
infections (medical
claims)

Urinary tract infections
(medical claims

Race

Sex

infection at 0-12 months
(HR 1.3)

Male (HR 1.1)
Hispanic (HR 1.8)

African American (HR
1.6)

Hong et al 0.5-2 years | Enamel hypoplasia Logistic GEE model for ®DOO0Low
20094 at baseline | Sex caries at age 5 years:
(lowa Childhood illness Enamel hypoplasia (OR
Fluoride Gestational age 7.6)
Study birth | Birth weight Dental exam age (OR 7.6)
cohort) Breast-feeding for 2 6 Breastfeeding < 6
months months (OR 2.2)
Fluoride concentration Average home tap water
of home drinking water fluoride concentration
Average daily fluoride 1.0 ppm (OR 2.4)
intake
Average daily soda pop
intake Logistic GEE model for
Daily toothbrushing caries at age 9 years:
frequency Enamel hypoplasia (OR
Previous caries 5.2)
experience Average daily
toothbrushing frequency
during 5-9 years old (OR
2.2)
Logistic GEE model for
caries incidence age 5-9:
Previous caries
experience (OR 5.1)
Average daily fluoride
intake during 5-9 years of
age (OR 1.9)
Average daily
toothbrushing frequency
during 5-9 years of age
(OR 2.0)
Warren et al 0.5-2 years | Age Age (OR1.1) DO O0Low
20093 at baseline | Presence of plaque
(lowa Presence of Mutans Presence of mutans
Fluoride streptococcus streptococcus (OR 4.4)
Study birth | Sugar-sweetened
cohort) beverage consumption

18



Night time bottle feeding

Sugar-sweetened
beverage consumption
(OR 3.0)

Gao et al
2010%

3-6 years

Age

Sex

Race

Country of birth
Parents’ education level
Housing condition
Feeding histories

Diet habits

Oral hygiene

Fluoride applications
Dental attendance
Systemic disease
Parental knowledge and
attitudes on oral health
Plaque pH

Mutans streptococcus
levels

Lactobacillus levels
Past caries experience

Prediction Screening
Model:

Age (OR 1.0)

Malay race (OR 1.8)
Father’s education level
(OR0.6)

Months of breastfeeding
(OR1.0)

Frequency of between-
meal sweets (OR 1.4)
No health problems (OR
2.9)

Past caries experience
(baseline) (OR 7.3)
Plaque index (5.1)

Full Prediction Model:
Age (OR1.1)

Father’s education level
(OR0.6)

Months of breastfeeding
(OR 1.1)

Using fluorides (other
than toothpaste) (OR
0.4)

No annual dental check-
up because teeth didn’t
bother child (OR 0.5)

No health problems (OR
2.7)

Past caries experience
(baseline) (OR 3.9)
Plaque index (8.9)
Mutans streptococcus
levels (OR 2.7)
Lactobacillus levels (OR
2.3)

Average pH (OR 0.01)

Risk Screening Model:
Age (OR1.1)

Months of breastfeeding
(OR1.0)

Bedtime feeding (OR 1.5)

DDOOLow
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Frequency of between-
meal sweets (OR 1.3)
Bedtime sweets (OR 1.3)
Never lived in non-
fluoridated community
(OR0.7)

Plaque index (9.1)

Full Risk Model:

Age (OR 1.1)

Months of breastfeeding
(OR1.0)

Plague index (7.4)
Mutans streptococcus
levels (OR 2.6)
Lactobacillus levels (OR
2.1)

Average pH (OR 0.02)

Community Screening
Model:

Age (OR 1.0)

Malay race (OR 2.1)
Using fluorides (other
than toothpaste) (OR
2.6)

Parent’s belief that
“tooth worm” as reason
for caries (OR 0.1)
Parents do not know that
bedtime milk bottle is
bad for teeth (OR 2.0)
Child’s number of
decayed teeth estimated
by parent

(OR 12.8)

Chankanka et
al 20114

< 0.5 years
(lowa
Fluoride
Study birth
cohort)

Powdered beverages
Soda pop

Juice drinks

100% juice

Milk

Water only

Daily toothbrushing
frequency

Water fluoride level
Proportion of new non-
cavitated lesions to

General linear mixed
models (GLMM)
regression for non-
cavitated caries:
100% juice exposure

General linear mixed
models (GLMM)
regression for cavitated
caries:

@DOOLow
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surfaces at risk (10%
change)

Proportion of new
cavitated lesions to
surfaces at risk (10%
change)
Socioeconomic status
Sex

Dentition

Powdered beverage
exposure
100% juice exposure

Multivariate General
linear mixed models
(GLMM) regression for
non-cavitated caries:
100% juice exposure —
middle and high
frequency ({,37-50%)

Tooth brushing
frequency ({,33%)

Proportion of new
cavitated caries lesions
to surfaces at risk
(M™M110%)

High socieoeconomic
status ( 42%)

Multivariate General
linear mixed models
(GLMM) regression for
cavitated caries:

100% juice exposure —
high frequency ({1, 48%)

Proportion of new non-
cavitated caries lesions
to surfaces at risk
(1253%)

MacRitchie et
al 2012%°

1 year olds

Caries experience
Mutans streptococcus
Lactobacillus

Yeasts

Height

Weight

Head circumference
Immunization status
Ethnic origin
llInesses

Medication
Weaning

Model 1 —d1imft >0 at
age 4 years (“any caries
risk” model):

Health visitor opinion of
caries risk

Deprivation Category
score

Parental smoking

Breastfeeding

DDOOLow
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Use of comforter (i.e.
soother)

Vitamin
supplementation
Feeding problems
Family history
Parental employment
Parental health
Parental smoking
Housing status
Health Visitor
assessment if child at risk
for caries
Deprivation Category
score

Breast/bottle feeding
Meals

Drinks

Snacks
Toothbrushing
Fluoride
supplementation
Sociodemographics

Use of comforter (i.e.
soother)

Model 2 — d3mft >0 at
age 4 years (“any caries

risk” model):

Health visitor opinion of
caries risk

Parental smoking

Food and drink at night
Model 3 —dimft >3 at
age 4 years (“high caries-
risk” model):

Type of housing

Use of a feeder cup
Model 4 — d3mft > 3 at
age 4 years (“high caries-
risk” model):

Type of housing

Health visitor opinion of
caries risk

Use of vitamins

Gao et al
2013%

3 years old

NUS-CRA, Cariogram,
AAPD CAT, CAMBRA

Age

Ethnicity

Family socioeconomic
status

Infant feeding history
Diet

Fluoride

Dental attendance
Oral hygiene

Past caries

White spot lesions

CAT (screening) 2 high
(RR2.0,95% Cl 1.1-2.5)

CAT (screening)
excluding > high (RR 1.8,
95% Cl 0.99-2.4)

CAT (comprehensive)
excluding socioeconomic
factors (RR 2.2 95% CI
0.95-2.6)

DDOOLow
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Enamel defects
Dental appliance
Systemic health
Medication

Salivary flow rate
Salivary buffering
capacity

Mutans streptococcus
levels

Lactobacillus levels

CAMBRA (screening) 2
moderate (RR 2.3 95% ClI
1.8-2.5)

CAMBRA (screening) 2
high (RR 2.4 95% CI 2.1-
2.5)

CAMBRA
(comprehensive) >
moderate (RR 2.2 95% ClI
1.9-2.4)

CAMBRA
(comprehensive) = high
(RR2.395% Cl 2.1-2.4)

Cariogram (screening) 2
38.5% chance of caries
(RR 2.2 95% Cl 1.9-2.3)

Cariogram
(comprehensive) > 37.6%
chance of caries (RR 2.2
95% Cl 2.0-2.4)

NUS-CRA (screening) 2
32.8% chance of caries
(RR2.595% Cl 2.3-2.5)

NUS-CRA
(comprehensive) > 35.2%
chance of caries (RR 2.5
95% Cl 2.4-2.6)

Hallett and
O’Rourke
2013>2

5-10 year
olds
(assessment
included
both
primary and
permanent
teeth
though)

CariScreen reading (to
measure visible light
release from dental
plaque)

Mutans streptococcus
reading (CariCult)
Visible plaque

Visible cavitations
present

Fillings within previous 3
years

Reduced saliva flow
Exposed dentin

Visible cavitations
(Multivariate mean 3.9
95% Cl 3.0-4.9)

Reduced saliva flow
(Multivariate mean 3.6
95% Cl 2.5-4.7)

Orthodontic appliances
(Multivariate mean 4.2
95% Cl 2.5-5.9)

DDOOLow
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Deep enamel pits and
fissures

Radiographic proximal
lesions

White spot enamel
lesions (incipient caries)
Orthodontic appliances

Schroth et al Birth Low annual income Enamel hypoplasia (OR APOO0OLow
20143 cohort. Child’s health status 8.9)
Assessed Infant’s teeth being
factors cleaned or brushed Infant age (= 14 months)
prenatally Enamel hypoplasia (OR5.0)
and in Household employment
infancy Government assistance Prenatal vitamin D level
(i.e. social assistance) (OR 2.0)
Infant age at time of
dental exam
Bottle feeding
Breastfeeding
Season
Prenatal vitamin D level
Abanto et al 1-12 year Caries risk Survival analysis for new | @O OLow
2014% olds Gingival bleeding index initial caries lesions
(assessment | Dental plaque index (adjusted model):
included Caries experience Past caries experience
both Lesion activity (dmftindex) (HR 1.9 95%
primary and | assessment Cl 1.4-2.7)
permanent | Number of teeth with
teeth active non-cavitated Follow-up dental visits
though) lesions (HR 0.2 95% CI 0.1-0.6)
Sex
Age Number of teeth with

Caregiver of child
Use of dental floss
Follow-up dental visits

active non-cavitated
lesions (HR 9.5 95% ClI
5.6-16.2)

Survival analysis of active
initial lesions (adjusted
model):

Number of teeth with
active non-cavitated
lesions (HR 1.3 95% ClI
1.1-1.5)

Male (HR 0.8 95% CI 0.6-
0.9)

24



Follow-up dental visits
(HR 0.1 95% CI 0.05-0.1)

Peltzer et al
20143

Birth
cohort.
Assessed
factors
prenatally
andin
infancy.

First dental
exam at 2
years

Drinking water in
household

Birthweight

Height at 6 months
Smoking during
pregnancy

Secondary smoke (at 1
year)

Mother had dental
cavitation(s) at baseline
Mother’s age at birth
Mother’s education at
birth

Household income
Religious affiliation
Single parent

Family size

Sex of child

Frist child in family
Psychological distress of
mother

Psychological distress of
father

Parenting style

Family distress

Family support index
Spousal relationship
(mother) index

Spousal relationship
(father) index

Infant feeding (at 6
months)

Nocturnal feeding at 12
months

Introduction of soft
drinks (at 12 months)
Sleeping with bottle (at
30 months)

Brushing teeth in past 2
weeks (at 12 months)
Sweet candy in daysin a
week (at 30 months)
Brush with toothpaste
(at 12 months)

Drinking water in
household (rain, well or
other) (OR 2.0)

Mother completed high
school (OR 2.5)

Mother completed post-
high school (OR 3.2)

Household income
$100,000-$199,999 (OR
0.4)

Household income >
$200,000 (OR 0.3)

DDOOLow
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Brushing teeth (at 26
months)

Previous dental visit (at
30 months)

Gao et al
2014%

3-5year
olds

Parent’s education level
Type of housing

Age

Sex

Ethnicity

Feeding history

Diet habits

Oral hygiene

Fluoride exposures
Dental attendance
Parental knowledge,
attitudes and self-
efficacy in protecting
children’s teeth
Mutans streptococcus
levels

Lactobacillus levels
Past caries experience

Mutans streptococcus
levels:

Dentocult score 1 (RR
2.0)

Dentocult score 2 (RR
3.4)

Dentocult score 3 (RR
4.6)

Lactobacillus levels:
Dentocult score 1 (RR1.9)
Dentocult score 2 (RR
2.7)

Dentocult score 3 (RR
2.7)

Past caries experience
(RR 1.6)

Model with Mutans
streptococcus:

Age (months) (OR 1.1)
Malay race (OR 1.8)
Father’s education (OR
0.7)

Months of breastfeeding
(OR1.0)

Fluoridated toothpaste
(OR0.6)

No health problems (OR
2.4)

Past caries experience
(OR 4.3)

Plague index (OR 5.2)
Mutans streptococcus
(OR 2.2)

Model with Lactobacillus:

Age (months) (OR 1.0)
Father’s education (OR
0.6)

Months of breastfeeding
(OR 1.0)

DDOOLow
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Frequency of sweet (OR
1.4)

Fluoridated toothpaste
(OR0.6)

No health problems (OR
2.4)

Past caries experience
(OR 4.8)

Plague index (OR 5.2)
Lactobacillus (OR 1.9)

Model with Mutans
streptococcus and
Lactobacillus:

Age (months) (OR 1.1)
Father’s education (OR
0.6)

Months of breastfeeding
(OR1.1)

Fluoridated toothpaste
(OR0.6)

No health problems (OR
2.2)

Past caries experience
(OR 3.0)

Plaque index (OR 5.2)
Mutans Streptococcus
(OR2.1)

Lactobacillus (OR 1.9)

Yokomichi et
al 2015%°

< 1 year of
age

Sex

Birth weight

Age of mother
Gestational age

Birth order

Number of teeth (at 18
months)

Parental employment
Bottle use (at 18 months)
Dental fluoridation
experience (at 3 years)
Parental smoking (at 3
years)

Sibling < 6 years (at 3
years)

Someone who supports
child rearing (at 3 years)

Boys (RRI 3)

Birth weight 2 4,000 g
(RRI 19)

Birth weight < 2,500 g
(RRI -5)

Age of mother < 25 (RRI
17)

Age of mother > 35 (RRI
2)

Not first born child (RRI
26)

14-20 teeth at 18 months
(RRI 13)

Both parents
unemployed (at 3 years)
(RRI'11)

Bottle use (at 18 months)
(RRI 4)

D@DOOLow
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Parental brushing child’s
teeth (at 18 months)
Parental brushing child’s
teeth (at 3 years)
Drinking cow milk (at 18
months)

Drinking cow milk (at 3
years)

Irregular meals and
snacks (at 18 months)
Irregular meals and
snacks (at 3 years)
Watching TV or video
daily (at 3 years)

Parental smoking (at 3
years) (RRI 15)

No one supports child
rearing (at 3 years) (RRI
17)

Parents sometimes or
never brushing child’s
teeth (at 18 months) (RRI
18)

Parents sometimes or
never brushing child’s
teeth (at 3 years) (RRI 22)
Drinking cow milk (at 18
months) (RRI -12)
Drinking cow milk (at 3
years) (RRI-5)

Irregular meals and
snacks (at 18 months)
(RRI 16)

Irregular meals and
snacks (at 3 years) RRI 16

Ghazal et al
2015%

< 2 years
old

Age

Sex

Delivery type (standard,
C-section, forceps, other)
Premature delivery
Birthweight

Allergies

Chronic systemic medical
condition

Acute illness in previous
6 months

Breast fed

Bedtime bottle

Bottle use

Beverages consumed
(type, frequency, timing)
Methods of drinking
liquids other than water
Amount of beverages
consumed
Toothbrushing
Toothpaste

Dental history

Sources of drinking
water

Model A - 3 year
incidence:

Premature delivery (< 37
weeks) (OR 0.2)

100% juice consumption
> 1 time per day (OR 0.4)

Model B — Incidence
from age 2 to 3 years:
Greater daily frequency
of toothbrushing at
baseline (OR 0.3)

Previous visit to dentist
(OR 4.6)

DDOOLow
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Use of vitamin drops or
tablets with fluoride
History of dental
problem

Reason for last dental
visit

Presence of regular
dentist

Wagner and Birth cohort | Caries experience Model of associations APOO0OLow
Heinrich- (<12 Sex between caries
Weltzien months of Migration background experience of children
2016% age) Socioeconomic status and low socioeconomic
Single parent status, family early
Mother/primary childhood caries burden,
caregiver has active systemic antibiotic
caries medication, no use of
Family early childhood vitamin D supplements,
caries burden receives topical fluoride
Preterm birth from health professional,
General disease/special child has regular dental
health care needs care and child has plaque
Medication on teeth:
Systemic antibiotic
medication Family early childhood
No use of vitamin D caries burden (OR 2.2)
supplements
Child has > 3 between- No use of vitamin D
meal sugar-containing supplements (OR 1.9)
snacks/beverages per
day Child has regular dental
Child is put to bed with a | care (OR 0.5)
bottle containing natural
or added sugar Plague on teeth (OR 6.5)
Child’s teeth were
brushed daily with
fluoridated toothpaste
Child receives topical
fluoride from health
professional
Child has dental
home/regular dental
care
Enamel defects
Plaque on teeth
Hultquist & 1yearolds | Siblings Siblings have dental ®DOO0Low
Bagesund Siblings have dental caries (OR 4.8)
2016% caries
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Child eat or drink
anything except water at
night

Child still breastfed
Child have
illness/disease

Child regularly takes
medication

Child drinks anything
except water between
meals

Parent brushes child’s
teeth

Number of teeth visible
in mouth

Mutans streptococcus
counts

Child eats or drinks at
night (OR 3.0)

Child drinks anything
except water between
meals (OR 7.1)

High level of Mutans
streptococcus (score 2-3)
(OR 3.4)

Lin & Lin Mean age 4 | Gender Score of caries risk APOO0Low
2016* years at Age assessment using
baseline Father’s education level | Cariogram (OR 1.1)
who Mother’s education level
underwent | Diet frequency per day
pediatric Snacks/drinks between
dental meals
surgery for | Bedtime sweet without
ECC brushing
Brushing by child or
parent
Frequency of tooth
brushing
Buffer capacity of saliva
Streptococcus mutans
count
Lactobacillus count
Plague index (oral
hygiene status)
Score of caries risk
assessment
Wang et al 3-5 year Caries status (dmft) Caries experience (OR DO O0Low
2016% olds Sex 5.0)

Age

Parental education
Parental occupation
Income

Eating habits

Oral hygiene behaviours

Parent helps child brush
teeth daily (OR 0.9)

Parents consider caries in
primary teeth need to be
treated (OR 1.3)
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Correa-Faria 4-7 year Sex Previous caries
et al 2016 olds Caries experience (RR 1.5)
Oral hygiene
Place of residence
Mother’s education level
Household income
Age
Wagner and Birth cohort | Sex Model of association APOO0OLow
Heinrich- (<12 Age between caries
Weltzien months of Migration background experience in children
20174 age) Socioeconomic status and low socioeconomic
Age at start of tooth status, start of tooth
brushing brushing,
Frequency of tooth supervision/regular
brushing second brush by parent,
Supervision of tooth frequency of tooth
brushing/regular second | brushing, first dental
brushing by parent visit, frequency of dental
Use of fluoride salt visits, application of
and/or fluoride fluoride varnish,
toothpaste frequency of in-between
Age at first dental visit meals, sugar-containing
Number of dental snacks/beverages per
visits/year day, duration of
Application of fluoride breastfeeding > 1 year,
varnish duration of bottle
Frequency of in-between | feeding > 1 year:
meals
Consumption of sugar- Low socioeconomic
containing status (OR 10.4)
snacks/beverages per
day Started brushing in first
Duration of year of life (OR 0.2)
breastfeeding
Duration of bottle Supervision/regular
feeding second tooth brushing by
Previous caries parent (OR0.1)
experience
> 2 dental visits per year
(ORO0.1)
Duration of breast-
/bottle-feeding > 1 year
(OR6.2)
Bernabe et al 1vyear Sex Age (coefficient 0.16, DO OLow
2017% Birth order 95% Cl1 0.12-0.21)
Birth weight
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Maternal age at birth
Maternal education
Breastfeeding duration
Marital status
Maternal smoking
Parental employment
Area deprivation
Child’s toothbrushing
frequency

Final Linear Mixed
Effects model:

Birth weight (p=0.039)
Parental employment
(p<0.001)

Maternal smoking
(p=0.006)

Maternal education
(p<0.001)

Note: Odds Ratio (OR), Relative risk (RR), Hazard Ratio (HR)

Sociodemographic and Family Factors:
Out of 11 studies that included age as a predictor, five studies reported that the age of the child

was significantly associated with future caries risk with odds ratios ranging from 1.1-5.0 .3> 38 44-
46 This would justify including “age” as a variable in a CRA tool. It is well recognized that the risk
for caries increases as children get older as they have more teeth and these teeth have been
subjected to periods of demineralization longer than younger children.

Three out of 16 studies that assessed sex reported that male children were at greater
risk for caries development (HR 1.1, RR 3.0) and one reported that males were at lower risk (HR
0.8).37:3%51 Thus, there is very limited evidence to suggest including “sex” as a variable in a CRA
tool. Additionally, only three out of five publications that examined ethnicity indicated that
ethnicity was associated with increased caries risk.3” 446 One study suggested that both
Hispanic (HR 1.8) and African American (HR 1.8) children were at risk while two indicated that
Malay (both OR 1.8) children were at risk. Given the limited information on ethnicity and the
considerable variability that exists in determining ethnic background of children there is limited

evidence to suggest its inclusion as a variable in a CRA tool.
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A total of six out of eleven studies identified that household socioeconomic factors,
including low SES (2.38X, OR 10.4)** %8, deprivation®’, parental employment status (RRI 11)3% 4,
and income (OR 3.3 < $200,000/year)3** were significantly associated with caries risk. Living in a
high SES home and having a high household income were protective against caries.3* *3 Based
on this evidence, low SES or other indicators of household income and employment should be
part of a CRA tool. While these indicators should be included in the tool, it should be recognized
that there is sensitivity in collecting household income information, and not all parents and
caregivers may feel comfortable providing such information. Only one study out of three
studies reported that the type of housing was associated with caries risk?®, which may be a proxy
for SES of the family. Another study identified that the household drinking water sourced from
rain or well water or other non-traditional sources was associated with increased caries risk (OR
2.0).3* However, this may be a proxy measure of access to fluoridated drinking water and SES.
Four out of seven articles identified parental education level as a risk factor for future caries
development; two revealed associations with maternal education (OR 2.5 high school, OR 3.2 >
high school) and two with paternal education (OR 0.6, OR 0.7).3% 4446 Gjven that educational
attainment of parents is likely reflected in household SES, there is limited evidence to suggest it
be incorporated separately into a CRA tools being developed. It could be included as part of a
general question on household SES.

Only one of three studies reported on the age of the child’s mother with children whose
mothers were < 25 years of age (RRI 17) and those = 35 years (RRI 2) of age being at higher risk
for caries.3® Therefore, there is limited evidence to support including maternal age as a variable

in a CRA tool. Meanwhile, three out of four studies reported an association with parental
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smoking; one reported that maternal smoking and two reported that parental smoking was
associated with increased caries risk (RRI 15 at 3 years of age).3> 4% 4> Overall, there appears to
be limited evidence to support the inclusion of parental smoking into a CRA tool.

Few studies reported findings on the association between special health needs of the
child and caries risk. One included study revealed that acute otitis media and and respiratory
tract infection at 0-12 months were associated with increased caries risk.>” Meanwhile, two
other papers indicated that children without health problems were at increased risk.** ¢ Four
included studies reported results on the association between prenatal and birth characteristics
and caries risk in young children. One study identified that low prenatal vitamin D
concentrations during pregnancy were associated with caries in infants (OR 2.0).3> Another
study reported that premature delivery (< 37 weeks) was associated with lower risk for caries
(OR 0.2).%° Two out of five included studies revealed that birth weight may be associated with
increased caries risk.3> > One of these studies reported that low birth weights (< 2,500 g) (RRI
5) and birthweights > 4,000 g are associated with caries (RRI 19).3° Based on this current
evidence there is limited evidence to support including any of these variables in a CRA tool.

Parental attitudes and knowledge can also influence childhood oral health. For instance,
one study reported that a parent’s belief that caries is a result of a “tooth worm” was found to
lessen the risk for caries in their children.** Children of parents who are unaware that a bottle
of milk at bedtime is bad for their child’s teeth are at increased risk for decay.** Another study
reported that parents who consider it necessary to treat caries involving primary teeth are

more likely to have a child at risk for future caries.3¢ Based on this limited evidence,
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assessments of parental knowledge and attitudes towards early childhood oral health should
not be included in a CRA tool.

Interestingly, some other child and family characteristics and dynamics may be
associated with increased caries risk. For instance, one included study revealed that children
who are not first born in the family (RRI 26) and those families who lack supports with child
rearing (RR1 17) were more likely to have children at risk for future caries development.3® Other
variables that have been reported to be associated with caries risk include the family’s ECC
burden (OR 2.2) %8, siblings having dental caries (OR 4.8)', and health visitor opinions of
children’s risk for caries®.

Considering the limited evidence, these potential factors do not presently warrant
consideration for inclusion in a CRA tool.

Behavioural Factors:

Oral hygiene behaviours:
Several included studies examined toothbrushing behaviours and its association with

caries risk. Three out of nine studies reported that the frequency of toothbrushing was directly
associated with risk of developing caries with odds ratio ranging from 2.0 — 4.6.#%43 4% QOne
study reported that initiating brushing in first year of life was protective (OR 0.2) and reduced
the risk of caries.*® A total of four out of six studies reported on the association between
parental supervision of or assistance with child toothbrushing with an OR ranging from 0.1 - 1.8
and a RRI 18 .3336:3%,48 One of these studies suggested that parents helping the child brush their
teeth daily (OR 0.9) was associated with increased caries risk.3® However, the other three

concluded that supervised regular toothbrushing with the assistance of the parent was
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protective against caries (OR 0.1)*® while no parental involvement or infrequent involvement
was associated with future caries development (OR 0.9 - 1.8).3% 3¢ Qverall, this suggests that a
question about the frequency toothbrushing and/or the involvement of parents in supervising
daily toothbrushing may be helpful if included in a CRA tool.

Exposure to fluorides was also reported in three out of eleven included studies. One
study reported that use of fluoridated toothpaste was protective (OR 0.6).#® Another study
indicated that average daily fluoride intake was associated with caries (OR 1.9).%! Access to

fluoridated tap water is also a predictor of caries risk as fluoride levels in drinking water (OR

2.4)41 and fluoridated water (OR 0.7)44 can influence caries development. One of these
studies also reported that fluoride use, other than toothpaste, is also associated with caries risk
(OR 0.4).%* However, this study did note that this could be a result of high caries burden at
baseline.** Based on this evidence, an assessment of exposure to fluorides should be included
in any CRA tool for preschool children.

Infant Feeding Behaviours:
Breast milk provides all the energy and nutrients that the infant needs according to the

dietary references intakes. Health Canada and the World Health Organization recommend
exclusive breastfeeding for the first six months and infants should then be offered nutrient
dense and safe complementary foods, along with continued breast feeding. Several of the
included studies reported on the association between infant feeding behaviours and caries risk,
namely breastfeeding, feeding duration, and bottle feeding. Five out of ten studies provided
evidence on breastfeeding and duration of breastfeeding.33 4% 4% 4446 Two studies revealed that

breastfeeding was associated with an increased risk of caries.33 %% Another three studies on
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breastfeeding duration, concluded that the months of breastfeeding (OR 1.0)** %6 and
breastfeeding for fewer than six months (OR 2.2)* was associated with increased caries risk.
Another study did not differentiate between feeding method, but reported that the duration of
breast and bottle feeding for greater than one year increased the risk for caries (OR 6.2).%8 Only
one study revealed that bottle use at 18 months of age was associated with caries (RRI 18).3°
One included study indicated that bedtime feeding was associated with caries risk (OR 1.5)%
and the use of a feeding cup was also reported to increase childhood risk for caries.*°

Based on this evidence it would be prudent for newly developed CRA tools to inquire
about infant feeding practices and durations, but to separately ask about breastfeeding and
bottle feeding.

Only one study reported that the use of a comforter or soother was associated with
increased caries risk.*° Based on this limited evidence, the use of a comforter or soother
variable should not be included in a CRA tool.

Dietary Habits and Behaviours:
Snacking habits and behaviours were identified in eight out of eleven of the included

studies. One study indicated that irregular meals and snacks increased the risk for caries (RRI 16
at 18 months).3° Another revealed that eating snacks while playing increased risk (OR 2.3).33 A
third reported that the frequency of between-meal sweets was associated with greater risk for
future caries development (OR 1.3).%4

Two studies looked at the frequency of intake of sweets and reported associations with
increased risk for decay; one indicated that the frequency of candy consumption was a risk

factor (OR 3.6)3! while the other revealed that the frequency of sweets increased risk (OR
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1.4).%6¢ Three studies also mentioned that consuming foods and drinks at night increased
children’s risk for caries.'” % 44 Eating and drinking food at night (OR 3.0)”:%° and sweets at
bedtime (OR 1.3)* were all reported to increase caries risk.

The consumption of cow milk was found to be protective against caries at 18 months
(RRI-12) and at 3 years (RRI -5). 3° Additionally, drinking anything except water between meals
was associated with caries risk (OR 7.1)7 several studies reported that a child’s use of sugary
beverages and frequency increased their risk for decay. Sugar-sweetened beverage
consumption (OR 3.0)3, use of powdered beverages*, and exposure and frequency of 100%
juice exposure (OR 0.4)* 4% were associated with future decay.

Based on this evidence, dietary practices and habits should be integrated into CRA tools.
This includes the frequency of snack foods and sugary drinks between meals.

Only two studies revealed data on the use of vitamins. One study reported that the use
of vitamins was associated with an increased risk for caries®® while the other indicated that the
absence of vitamin D supplementation (OR 1.9) increased a child’s risk for decay*2.

Dental Home and Dental Attendance Behaviours:
Dental home and dental attendance behaviours were identified in six out of ten of the

included studies. Three included studies reported that regular dental care is protective against
caries.*> %% 51 One study indicated that follow-up visits to the dentists were protective (HR 0.1)
another indicated regular dental care was protective (OR 0.5), while the other revealed that
two or more visits per year was protective against caries (OR 0.1).%% %851 An additional
study reported that not seeking annual dental check-ups for their child because their teeth did

not bother their child was protective against caries**. Meanwhile, another included study
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reported that children with previous visits to the dentist were at greater risk for caries (OR
4.6).49 The author noted that this association might be due to parent-identified need to see a
dentist and/or refferals to dentists by the study team.*® Hong et al (2009) reported that the
child’s age at the time of their dental exam was predictive of caries (OR 7.6).4

Based on this evidence, a history of dental visits and presence of a dental home should
be considered in a CRA tool.

Clinical Factors:
Previous caries experience was the most commonly identified factor from the included

studies with 9 of the 25 publications reporting its association with increased caries risk. 313643
44,46,50-53 Another study reported that the number of teeth with active non-cavitated caries
lesions was also associated with future caries development (HR 9.5).°! Therefore, there is ample
evidence to include previous caries experience in any CRA tool for preschool children. The next
most common clinical variable was presence of dental plaque or plaque index with an OR of
6.5, 8.9, 5.2 respectively.*? 4 46 Despite there being some evidence, any newly developed
instrument should include an assessment of visible dental plague. Only two of the included
studies reported that enamel hypoplasia was a significant risk factor for future caries (OR 8.9 &
5.2).3>*However, enamel hypoplasia has often been overlooked in past caries studies.

Fortunately, there is growing recognition that enamel hypoplasia increases the risk for
caries. Therefore, enamel defects, including enamel hypoplasia, could be considered for
inclusion in newly developed CRA tools.

One included study revealed that having 14-20 teeth by 18 months to be associated

with increased caries risk (RRI 4). 3° Another study reported that the presence of an orthodontic
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appliance was associated with caries development (Multivariate mean 4.2, 95% Cl 2.5-5.9)°2
Due to this limited evidence, neither of these variables are worth considering including into a
proposed new CRA tool.

Salivary & Bacterial Factors:

Overall, two out of four studies were found to report significant associations between
saliva and oral pH and caries risk. One study reported that an average oral pH (stimulated saliva
flow rate) was protective against caries development (OR 0.2)* and the other revealed that
reduced salivary flow increased the risk for caries (Multivariate mean 3.6, 95% Cl 2.5-4.7) >2,
Based on this limited information there is little value in adding saliva flow and oral pH as
variables in a newly developed CRA tool for preschool children, especially for use by non-dental
professionals.

A total of five out of nine studies included publications reported that levels of mutans
streptococci were significantly associated with future caries development, suggesting that
consideration of this variable is warranted in CRA instruments.?- 3. 38 44,46 Meanwhile, only two
out of five included studies revealed an association between lactobacilli levels and future caries
risk. ** 4 However, assessing cariogenic bacteria levels is not feasible or possible for CRA
developed for screening purposes and use by non-dental professionals.

Overall, based on this systematic review of evidence on CRA the following variables
should be considered when developing a new CRA tool for use with preschool children:

Sociodemographic Factors: child’s age, SES of the family (i.e., low SES and household income,

parental education level).
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Behavioural Factors: Toothbrushing habits (i.e., frequency, involvement of parents in

supervising daily toothbrushing), exposure to fluorides (i.e., fluoridated toothpaste, community
water fluoridation), breastfeeding (i.e., frequency, duration > 12 months), bottle feeding (i.e.,
frequency, duration > 12 months, use at bedtime), dietary habits and behaviours (i.e., snacking
and drinking between meals, intake of sugary beverages, intake of sweets), dental home and

dental attendance (i.e., child has dental home, regular dental visits)

Clinical Factors: caries experience of the child (i.e., past and current caries experience, past

treatment of caries), presence of visible plaque, developmental defects of enamel (i.e., enamel

hypoplasia, enamel defects)

Salivary and Bacterial Factors:

Currently, assessments on saliva flow and bacterial levels are essentially limited to clinical
settings (i.e., the dental office). Therefore, while salivary flow and levels of mutans streptococci
and lactobacilli can be predictive of future caries risk, CRA tools that are designed for screening
purposes and for use by persons outside of the oral health profession should not include

assessments of these variables.
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Table 5 : Summary of the evidence from the studies.

41,43,

Toothbrushing
49

Factor/Variable # of # of Studies Range of effect sizes Expert
Studies which show opinion on
that significant inclusion of
include association this factor
that factor (yes/no)
Sociodemographic and family factors
Age3> 38 44-46 11 5 OR1.1-5.0 Yes
Sex37:39.51 16 3 HR1.1-3.0 No
Ethnicity3” 44 46 5 3 HR1.1,1.8 No
OR1.8,2.1
Household 11 6 2.38X Yes
socioeconomic OR0.3-10.4
factors339.40,43,45, RRI 11
48 p<0.001
Housing type® 3 1 Data not available No
Household water3* 2 1 OR2.0 No
Parental education 4 7 OR0.6-3.2 No
leve| 34 44-46 P <0.001
Maternal age ¥ 3 1 RRI 2, RRI 17 No
Parental smoking®* 4 3 RRI 15, p =0.006 No
40, 45
Acute Otitis media 1 1 HR 1.3 No
37
No health problems 2 2 OR2.2-2.9 No
44, 46
Prenatal Vitamin 1 1 OR2.0 No
D35
Premature Delivery 2 1 ORO0.2 No
(< 37 weeks)*
Birth weight3% % 5 2 RRI -5, RRI 19 No
p=0.039
Parent Attitude 3¢ 4 3 2 OR0.1-2.0 No
Child and Family 4 4 RRI 17, RRI 26 No
Characteristics 3% 3% OR2.2,4.8
40, 42
Behavioural Factors
Frequency of 9 3 OR2.0-4.6 Yes
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Initiating brushing
in the first year of
life®

OR 2.0

No

Parental
supervision or
assistance with

toothbrushing 3% 3%
39,48

ORO0.1-1.8,RRI 18

Yes

Exposure to
Fluorides*!- 44 46

11

OR0.4-2.6

Yes

Evidence of
Breastfeeding and
duration of

breastfeeding
(BF)33, 40, 41, 44, 46

10

OR1.0-6.2

Yes

Comforter or
Soother %

Data not available

No

Snacking habits and

behaviours 3133 3%
40, 43, 44, 46

11

OR14-71
RRI -5, RRI-12, RRI 16

Yes

Dental home and
dental attendance

behaviours 4% 4% 4%
48,49, 51

10

OR0.1-7.6
HR 0.1

Yes

Clinical factors

Previous caries

experience 313643
44, 46, 50-53

25

OR3.0-7.3
RR 1.6, RR 1.5

Yes

Salivary Bacterial Factors

Saliva and oral pH**
52

4

OR0.01, 0.02
multivariate mean 3.6

No

Mutans

Streptococcus
38,44, 46

17,31,

OR2.1-44

Yes
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Part B — Environmental Scan of Caries Risk Assessment Tools for Children < 6 Years of Age

We also undertook an environmental scan of existing caries risk assessment tools for children

< 6 years of age. Our search approach included reviewing recognized tools developed by
national and international dental, pediatric organizations, and experts (e.g., American Dental
Association (ADA), American Academy of Pediatric Dentistry (AAPD), American Academy of
Pediatrics (AAP), Caries Management by Risk Assessment (CAMBRA), and the Cariogram). We
also searched the internet for other caries risk assessment tools that have been created. Caries
risk assessment tools that were identified through our systematic literature review of caries risk
factors were also reviewed.

Overall, we identified 22 different caries risk assessment tools that have been
developed for use with young children (see Table 6). We modified a table developed by Gao??
et al to identify and characterize the different variables and factors included in the caries risk
assessment tools that we reviewed. More detailed descriptions of each of the caries risk
assessment tools can be found in Table 7. Some of the notable and commonly recognized tools
include CAMBRA, the American Dental Association’s (ADA’s) Caries Risk Assessment Form (Ages
0-6), the American Academy of Pediatric Dentistry’s (AAPD’s) tools, and the Cariogram.

While the majority of the identified caries risk assessment tools are paper-based, some
are electronic-based. Copies of the caries risk assessment forms appear as figures at the end of
this report. Caries risk assessment tools that are electronic-based programs include the
Cariogram, MysmileBuddy, the EBHnow (McGill University) search engine, and the WesternU
Axium tool.>*>7 These 22 tools present variations in the way tools are formatted, how

questions are phrased, and how responses are used to assign a level of risk.
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Two specific organizations were found to have two tools for use in children < 6 years of
age. The AAPD has one tool for use by physicians and other non-dental health care providers
for children 0-3 years of age, and another caries risk assessment tool for use by oral health
providers for children 0-5 years of age.® AAPD created this tool based on the growing emphasis
on caries risk assessment and the need to identify children before lesions reach the stage
where they need to be restored. Meanwhile, the Texas Department of State Health Services has
one tool for ages 6-35 months and another tool for children 3-5 years of age. Both of these
tools created by Texas Health were adapted from other nationally recognized tools and were
specifically designed for the population of Texas Medicaid children.

Upon review of Table 6, the most commonly considered variables incorporated into
existing caries risk assessment tools included:

e Dietary habits and practices (21/22)

e (Caries experience (Present and past caries experience, active caries (cavitated and non
cavitated, and incipient (white spot) caries lesions) (20/22)

e Questions on oral hygiene and plaque (19/22)

e Exposure to fluorides (17/22)

e Caries experience of the child’s caregiver or siblings (14/22)

¢ Infant feeding histories and behaviours (14/22)

e Child’s age (13/22)

e Dental attendance and dental visit history (12/22)

e Toothbrushing habits and behaviours (10/22)

e Saliva flow (10/22)
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e Special health care needs of the child (10/22)
e Systemic health (9/22)
e Socioeconomic status of the family (7/22)

e Enamel defects, including enamel hypoplasia (7/22)

While 10 caries risk assessment tools included assessments on saliva flow, this type of
assessment is only conducive to caries risk assessments performed in clinical settings. It is not
practical to include salivary flow, buffering capacity of saliva, oral pH concentrations, and levels
of cariogenic bacteria (mutans streptococcus and lactobacillius) in caries risk assessment tools
that are intended for screening purposes and for use by non-dental healthcare providers and
for use by dental providers in non-clinical settings.

Overall, based on this environmental scan exercise it would be prudent to consider
including the following variables when developing a new caries risk assessment tool for use
with preschool children:

Sociodemographic:

e Child’s age
e Caries experience of the child’s caregiver or siblings
e Socioeconomic status of the family
e Special health care needs of the child
Behavioural:
e Dietary habits and practices

¢ Infant feeding histories and behaviours
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[

[ ]

[ ]
Clinical:

[ ]

[ ]

[ ]

Oral hygiene and toothbrushing habits and behaviours
Exposure to fluorides

Dental attendance and dental visit history

Past caries experience of the child
Active caries (cavitated or non-cavitated) and white spot caries lesions
Presence of plaque

Enamel defects, including enamel hypoplasia
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Table 6 — Inventory of identified caries risk assessment tools for children < 6 years of age

Factors ADA AAPD AAPD AAP Bankel CAB | CAMBRA CF CMS
(age 0-3) (age 0-5)
Socio-demographic
Age v v v v
Ethnicity
Family SES v v v 4
Recent Immigrant v v
Special health needs v v v v
Caries experience of v v v v
caregiver/siblings
Educational level of
caregivers/Health Literacy v
Behavioural
Infant feeding history v v v v v v
Diet v v v v v v v v v
Fluoride v v v v v v v
Dental attendance v v v v v
Parental attitudes/beliefs v
Tooth brushing Habits v v v v v
Clinical
Oral hygiene/ Plaque v v v v v v v v
Past caries v v v v 4 4 v v
White spot lesions or
Active caries v v v v v v v v
(cavitated/Non-cavitated) v
Enamel defects v v 4
Dental appliance v v
Systemic health v 4 v
Medication v v
Other oral concerns (e.g. v
Gingivitis)
Protective factors (e.g.
sealants)
Salivary & Bacterial
Saliva flow 4 v v v
Saliva buffering capacity
Mutans Streptococci v v 4
Lactobacilli v
Reduced pH
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Factors

CG

DCRAM

EBHnow
(McGill)

FDI

Maine

MSB

NUS

PRAT

Socio-demographic

Age

v

Ethnicity

Family SES

Recent Immigrant

AN ENEN

Special health needs

Caries experience of
caregiver/siblings

Education level of
caregivers/Health Literacy

<

Behavioural

Infant feeding history

Diet

Fluoride

Dental attendance

ANANENAN

Parent attitudes/beliefs

ANNBSRYAYAN

Tooth brushing Habits

LNENENENENEN

Clinical

Oral hygiene/ Plaque

Past caries

</

<|<

AN

White spot lesions or
active caries (Cavitated/Non-
cavitated)

Enamel defects

Dental appliance

Systemic health

ANENAN

Medication

Other oral concerns (e.g.
Gingivitis)

AN

Protective factors (e.g.
sealants)

Salivary & Bacterial

Saliva flow

Saliva buffering capacity

Mutans Streptococci

Lactobacilli

NN ERY

Reduced pH
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Factors SSC Texas Texas ucc WesternU Total
(6 -35 months) (3-5 years) (Ireland) CDM
Socio-demographic
Age v v v v 13
Ethnicity 2
Family SES 7
Recent Immigrant 4
Special health needs 10
Caries experience of
caregiver/siblings 14
Education level of 3
caregivers/Health Literacy
Behavioural
Infant feeding history v v v 14
Diet v v v v v 21
Fluoride v v v v 17
Dental attendance v v v 12
Parent attitudes/beliefs 4
Tooth brushing Habits v 10
Clinical
Oral hygiene/ Plaque v v v v 19
Past caries v v v v v 20
White spot lesions or active
caries (cavitated/Non- v v v v v 20
cavitated)
Enamel defects v 4 4 7
Dental appliance v 4
Systemic health v v 9
Medication 5
Other oral concerns (e.g. v v v 7
Gingivitis)
Protective factors (e.g. v )
sealants)
Salivary & Bacterial
Saliva flow v v v 4 10
Saliva buffering capacity v 3
Mutans Streptococci v 8
Lactobacilli v 6
Reduced pH 2

ADA — American Dental Association
AAPD- American Academy of Pediatric Dentistry (AAPD)
AAP- American Academy of Pediatrics

Bankel — Bankel et al.

CAB- Cabral, Hilgert, Faber, & Leal et al. (University of Brasilia)
CAMBRA- Caries Management by Risk Assessment

CF- CariFree

CMS — Caries Management System

CG- Cariogram (Electronic Program)

DCRAM- Dundee Caries Risk Assessment Model

EBHnow- (McGill University) Online Search Engine for CRA

FDI- World Dental Federation

Maine- Maine Oral Health Risk Assessment and Referral Tool

MSB- My Smile Buddy (Electronic iPad based program)

NUS- National University of Singapore Caries Risk Assessment
PRAT- Pediatric Risk Assessment tool (Shenkin et al.) Academy of

General Dentistry
SSC- Sugar Snack Caries Risk Test
Texas - Texas Department of State Health Services

UCC- University College Cork (Ireland)
WesternU (CDM) — AxiUm Electronically Modified-Caries Risk
Assessment Form 0-5 Years of Age
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Table 7 — Specific contents of identified caries risk assessment tools for children < 6 years of age

CRA Tool Year Variable/Risk Factor Considered
Developed
Texas Revised - Caries activity
Department of | 2017 - Demineralized areas
State Health - Parent/primary caregiver
Services (DHSH) - Family history- siblings
(Ages 6-35 - Presence of plaque, gingivitis
months/3-5 - Fluoride exposure
years) - Sugar consumption (including sippy cup use)
- Dental home
- Special conditions
e Special needs patient
e Enamel hypoplasia
Impaired salivary flow
FDI World 2017 Pathological Factors
Dental - Frequent consumption of dietary sugars
Federation - Inadequate fluoride
- Biofilm homeostatic imbalance
- Salivary dysfunction
Protective Factors
- Tooth-healthy diet
- Fluoride toothpaste twice daily
- Professional topical fluoride
- Preventive and therapeutic sealants
- Normal salivary function
High caries Risk
- Demineralization- Disease (lesion progression)
- 3 ormore incipient or cavitated primary or secondary carries
lesions in the last 2 years
Moderate Caries Risk
- 1or2incipient or cavitated primary or secondary caries lesions in
the last 2 years
Low Caries Risk
- Remineralization — health (lesion arrest or regression)
- Noincipient or cavitated primary or secondary caries lesions
during the last 2 years and no change in the risk factors that may
increase caries
EBHnow (McGill | 2017 Age
University) - Less than 6 months
online search - 6-12 months
engine for - 1-3years
caries risk - 3-byears
assessment Fluoride concentration in drinking water

- Lessthan 0.3 ppm
- 0.3-0.6ppm
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Over 0.6 ppm
Don’t know

Presence of caries

No incipient or cavitated primary or secondary carious lesions
during the last 3 years

One of two incipient or cavitated primary or secondary carious
lesions in last 3 years

Three or more incipient or cavitated primary or secondary carious
lesions in last 3 years

Caries Risk Factors

High titers of cariogenic bacteria

Poor oral hygiene

Prolonged nursing (bottle or breast)

Poor family dental health

Developmental or acquired enamel defects
Teeth genetically abnormal

Many multi-surface restorations
Chemotherapy or radiotherapy

Eating disorders

Drug or alcohol abuse

Irregular dental care

Cariogenic diet

Active orthodontic treatment

Exposed root surfaces

Restoration overhangs and open margin
Unavailability of performing proper oral health care
Xerostomia

Low socioeconomic status

More than two of the above

WesternU CDM
- AxiUm
Electronically
Modified-Caries
Risk Assessment
(0-5 years)

2016

Contributing Conditions

Are you exposed to fluoride (through drinking water, toothpaste,
professional applications, supplements, etc.)?

0 Yes (low)

0 No (moderate)
Frequency of sugary, starchy foods or drinks (including juice,
carbonated, noncarbonated soft drinks, energy drinks, medicinal
syrups, etc.)

O Primarily at mealtimes (low)

0 Frequently between meals (moderate)

O Bottle or sippy cup with anything but water (high)
Caries experience of mother, caregiver, and or/other siblings

0 No carious lesions in last 24 months (low)

O Carious lesions last seven to 23 months (moderate)

0 Carious lesions in the last six months (high)
Dental home: establishing patient of record, receiving regular
dental care in dental office

0 Yes (low)
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0 No (moderate)
General health conditions
- Special health care needs (including developmental, physical,
medical or mental disabilities that prevent or limit adequate oral

care)
0 No (low)
0 Yes (high)

Clinical conditions
- Visual or radiographically evident cavitated lesions
0 No active cavitated lesions in one year (low)
0 No active cavitated lesions or restorations in last six
months (moderate)
O Presence of lesions/restorations in last six months (high)
- Non-cavitated ACTIVE carious lesions (e.g. active brown/white
spot lesions)
0 No incipient active lesions in one year (low)
0 No incipient active lesions in last six months (moderate)
0 Presence of incipient non-cavitated lesions in last six

months (high)
- Teeth missing due to caries
0 No (low)
0 Yes (high)
- Visible plaque
O Yes(moderate)
0 No (low)
- Dental/orthodontic appliances (fixed or removable)
0 No (low)

0 Yes (moderate)
Salivary flow

0 Visually adequate (low)
Visually inadequate (high)

Sugar Snack
Caries Risk Test
(Tooth Saver
Team)

2016

Caries Activity/Risk Measurement
- 0 weeks Baseline, 5" week, 10" week, 14" week
O Sugar snack test (SST)
Saliva Secretion Rate (SSR)
Plaque Score
Mutans Streptococcus (SM)
Buffering Capacity (BC)
Lactobacilli (Lb)
Diet
Decayed Teeth (DT)
Decayed, Missing, Filled Surfaces (DMFS)
OHI, 1% NaF, 0.2% NaF, 0.2% CHX

O O0OO0OO0OO0OO0OO0OOo

MySmileBuddy
(MSB)

2015

- Dietary cariogenicity
e Frequency, duration, and timing of simple carbohydrate
exposure
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- iPad based

- Food grouping system and scoring method (timing, physical form,

interactive retention characteristics)
program - Dietary risk exposure scores
- Fluoride exposure (eg. Toothpaste used)
- Family history (eg. Parental experience with tooth decay)
- Feeding practices (eg. Sippy cup use)
Thoughts and feelings about oral health (eg. Confidence in reducing tooth
decay)
American 2014 Scoring based on low or high risk
Academy of Biological
Pediatric - Mother/primary caregiver has active caries
Dentistry - Parent/caregiver has low socioeconomic status (SES)
AAPD - Child has >3 between meal sugar-containing snacks or beverages
(0-3 year old - per day
For physicians - Child is put to bed with a bottle containing natural or added sugar
and non- - Child has special health care needs
healthcare - Child is recent immigrant
providers) Protective
- Child receives optimally- fluoridated drinking water or fluoride
supplements
- Child has teeth brushed daily with fluoridated toothpaste
- Child receives topical fluoride form health professional
- Child has dental home/regular dental care
Clinical Findings
- Child has white spot lesions or enamel defects
- Child has visible cavities or fillings
- Child has plaque on teeth
Cabral, Hilgert, 2014 Caries experience

Faber, & Leal et
al. (University
of Brasilia)

- Dmft was considered higher or lower than average in relation to
the age of the patient
- Score 0-9 (min), 11-13 (max)
Related diseases
- Parents were asked if children presented diseases related to
dental caries, such as asthma or others
- Scores: 0 (min), 2-4 (max)
Sugar consumption
- Parents were asked about consumption of fermentable
carbohydrates
- Score: 0-5 (min), 13-20 (max)
Frequency of food consumption
- Parents were asked about children’s diets- the quantity of
meal/snacks consumed per day
- Scores: 0-5 (min), 13-20 (max)
Oral hygiene
- Visible plaque index
- Scores: 0-4 (min), 8-15 (max)
Fluoride Sources
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- Parents were asked about fluoride availability
- Score: 0-5(min). 10-50(max)

Salivary flow
- Suspicion of hyposalivation

Score: 0-2 (min), 5-20 (max)

Maine Oral
Health RA

2013

Dental Home Assessment & Caries
- Does child have teeth?
- Has child seen a dentist in the past year
- Does child have his/her teeth brushed
- Does the child have his/her teeth brushed daily with toothpaste
- Has the child ever had cavities or fillings
- Has the mother/primary caregiver had active/untreated cavities in
the past year
Oral Evaluation and Plan
- Isthere visible plague on teeth
- Are there signs of visible decay or white spot lesions on the teeth
- Does the child have other oral conditions of concern (abscess,
broken tooth, pain, etc.)
Oral Health Plan
- Should consider Fluoride varnish if multiple risk factors
For all children

- Prescribed fluoride supplement
- Fluoride supplements not indicated
For children who have not seen a dentist in past year
- Completed CRA w/ Oral Evaluation
- Applied Fluoride Varnish
- Patient/Family declined Fluoride Varnish
- Referred child to dentist
Referral Information
- Dentist name
- Routine referral/Immediate referral
- The child has special health care needs
- There are factors that could hinder performing an oral health
exam or x-rays for this child
- Oral sensitivities
Difficulty following directions
Latex allergies
Difficulty swallowing
- Difficulty sitting still
- Does not tolerate knee-to-knee exam

- Food sensitivities
- Bruxism

Dundee Caries
Risk Assessment
Model (DCRAM)

2012

Dental examination
- Direct vision and illumination by pen light
Microbiological saliva sampling (Tongue loop method)
- Mutans streptococci
- Lactobacilli
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- Yeasts
Health Visitor Questionnaire
- Height, weight, head circumference, immunization status, ethnic
origin, illnesses, medication, weaning, use of comforter, vitamin
supplementation, feeding problems, family history, parental
employment, parental health, parental smoking and housing
status
- Opinion on caries risk
- Deprivation category score
Parental Questionnaire
- Breast/bottle
Feeding
Meals, drinks, snacks
Tooth brushing
Fluoride supplementation

University
College Cork
(UCC) —Ireland

2012

Risk/Indicators

- Age 0-3 with caries (cavitated or non-cavitated)

- Age 4-6 with dmft >2 or DMFT >0

- Age 7 and over with active smooth surface caries (cavitated or
non-cavitated) on one or more permanent teeth

- New caries lesion in last 12 months

- Hypermineralised permanent molars

- Medical or other conditions where dental caries could put the
patient’s general health at increased risk

- Maedical or other conditions that could increase the patient’s risk
of developing dental caries

- Medical or other conditions that may reduce the patient’s ability
to maintain their oral health, or that may complicate dental
treatment

Considerations:

- Age 7-10 with dmft >3 or DMFT >0

- Age 11-13 with DMFT >2

- Age 14-15 with DMFT >4

- Deep pits and fissures in permanent teeth

- Full medical card

- Sweet snacks or drinks between meals more than twice a day

Protective Factors

- Fissure sealants

- Brushes twice a day or more

- Use toothpaste containing 1000ppm F or more

Fluoridated water supply

American
Dental
Association
Caries Risk
Assessment
ADA (0-6)

2011

Scoring based on low, moderate or high risk
Contributing Conditions

- Fluoride exposure
e Through drinking water, supplements, professional
applications, toothpaste
- Sugary foods or drink
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General Health Conditions

e Including juice, carbonated or non-carbonated soft
drinks, energy drinks, medicinal syrups
Eligible for Government Programs
e WIC, Head Start, Medicaid or SCHIP
Caries experience of mother, caregiver, and/or other siblings
Dental home
e Established patient of record in dental office

Clinical Conditions

Special health care needs (developmental, physical, medical or
mental disabilities that prevent or limit performances of adequate
oral health care by themselves or caregivers)

Visual or radiographically evident restorations/cavitated carious
lesions
Non-cavitated (incipient) carious lesions
Teeth missing due to caries
Visible plaque
Dental/orthodontic appliances present
e Fixed or removable
Salivary flow

American
Academy of
Pediatrics (AAP)

2011

Risk Factors

Protective Factors

Mother or primary caregiver has had active decay in the past 12
months

Mother or primary caregiver does not have a dentist

Continual bottle/sippy cup use with fluid other than water
Frequent snacking

Special health care needs

Medicaid eligible

Clinical Findings

Assessment/Plan

Existing dental home

Drinks fluoridated water or takes fluoride supplements
Fluoride varnish in last 6 months

Has teeth brushed twice daily

White spots or visible decalcifications in the past 12 months
Obvious decay

Restorations (fillings) present

Visible plaque accumulation

Gingivitis (swollen/bleeding gums)

Teeth present

Healthy teeth

Caries risk
e Low/high

Completed
e Anticipatory guidance
e Fluoride varnish
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e Dental Referral
- Self management goals
e  Regular dental visits
e  Dental treatment for parents
e Brush twice daily
e  Use fluoride toothpaste
e  Wean off bottle
e Less/nojuice
e Only water in sippy cup
e  Drink tap water
e Healthy snacks
e Less/no junk food or candy
e Nosoda

e  Xylitol
Bankel et al. 2011 2 years of age
“Carious lesions - Initial caries
and caries risk - Sugar intake
predictorsin a O Scores: 1<14=14-21, 3=22-27, 4>27 sucrose containing
group of items/week)
Swedish - Breastfeeding at night
children2to 3 (o} Score: 1 = none, 2 = breastfeeding
years of age. - Salivary mutans streptococcus
One year 0 Scores: 0 = none or few cfu per ml saliva, 1= <105 cfu per mi
observation” saliva, 2= 105-106 cfu per ml, 3= >106 cfu per ml saliva
3 years of age
- Initial caries
- Sugar intake
O Scores: 1<14=14-21, 3=22-27, 4>27 sucrose containing
items/week)
- Breastfeeding at night
o Scores: 1 = none, 2 = breastfeeding
- Salivary mutans streptococcus
0 Scores: 0 = none or few cfu per ml saliva, 1= <105 cfu per ml
saliva, 2= 105-106 cfu per ml, 3= >106 cfu per ml saliva
Caries 2011 Scoring: 1, 2 or 3 where 1 = high risk

Management by
Risk Assessment
CAMBRA (0-5
years)

Risk Factors

- Mother or primary caregiver has had active dental decay in the
past 12 months

- Bottle with fluid other than water, milk and/or formula

- Continual bottle use

- Child sleeps with bottle, or nurses on demand

- Frequent (>3 times/day) between-meal snacks of sugars/cooked
starch/sugared beverages

- Saliva reducing factors are present including:
e Medications (eg. Some for asthma [albuterol] or

hyperactivity)

e Maedical (cancer treatment) or genetic factors
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- Child has developmental problems/CSHCN (child with special
health care needs)
- Caregiver has low health literacy, is a WIC participant and/or
child participates in Free Lunch Program and/or Early Head Start
Protective Factors
- Child lives in a fluoridated community or takes fluoride
supplements by slowly dissolving or as chewable tablets (note
resident ZIP code)
- Child drinks fluoridated water (eg. Use of tap water)
- Teeth brushed with fluoridated toothpaste (pea-size) at least once
daily
- Teeth brushed with fluoride toothpaste (pea-size) at least 2x daily
- Fluoride varnish in last six months
- Mother/caregiver chews/dissolves xylitol chewing gum/lozenges
2-4x daily
Disease Indicators/Risk Factors — Clinical Examination of Child
- Obvious white spots, decalcifications enamel defects or obvious
decay present on the child’s teeth
- Restorations present (past caries experience for the child)
- Plaque is obvious on the teeth and/or gums bleed easily
- Visually inadequate saliva flow
- New remineralisation since last exam (List teeth)
Child’s overall caries risk (high, medium or low)
Child bacteria and saliva test
Caregiver: Bacteria/saliva test results
Self management goals
Treatment guidelines

NUS-CRA

2010

Children’s demographic background
- Age
- Gender
- Race
- Country of birth
Socioeconomic status
- Parents education attainment
- Housing condition
Children’s oral health practice
- Feeding histories
- Diet habits
- Oral hygiene measures
- Fluoride applications
Dental attendance
Systemic disease
Parental knowledge and attitudes on oral health

CariFree (CF)
(Age 0-5)

2009

Patient Use Only

Risk Factors
- Plaque build up on my child’s teeth
- Child takes medication daily
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- Child sees the same dentist regularly
- Child has special needs that prohibit adequate care at home
- Child continuously sips on something other than water during the
day, sleeps with a bottle , or nurses on demand
- Child snacks 1-3 times daily between meals
- Other health concerns: diabetes, asthma, allergies, or other
Clinician Use Only

- Mother/caregiver active caries
- New/progressing visible cavitation’s
- New/progressing approximal radiographic radiolucencies
- New/active white spot lesions
Decay history is a concern
Professional Assessment Summary
- Risk factors are a concern
- Disease indicators are a concern
Risk identification
Low/moderate risk — moderate risk- high/extreme risk
- Risk factors
- Disease indicators

Caries
Management
System (CMS)

2009

10-step non-invasive strategy to arrest and remineralize early lesions
1. Diet assessment
2. Plaque assessment
3. Bitewing radiographic survey
4. Diagnosis and caries risk assessment
- Diet
- Fluoride exposure
- Clinical examination
0 Plaque distribution
0 Examination using ICDAS Il criteria (International
Caries Detection & Assessment System)
5. Case presentation to the patient
6. Diet advice and oral hygiene coaching
- Emphasize value of fluoridated water
- Bottle feeding of sugar-containing products discouraged
- Discourage sugary foods, especially around bedtime
7. Clinical management
8. Monitoring of patient’s progress
9. Recall programme tailored to caries risk status
Criteria for Caries Risk for Child with Primary Dentition

- Low
0 DMFS=0
O ICDAS Il code <2
0 No radiolucencies
0 No sites with Plaque Index =3
0 <1new lesion per year and no progression of existing

lesions
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- AtRisk

0 DMFS>0

0 Demineralized enamel —ICDAS Il codes > 1

0 C1 or greater radiolucencies

0 1 new lesion per year and/or progression of existing

lesions

0 Any site with Plaque Index = 3 in cases where DMFS =0
High

0 Any site with Plaque Index = 3 in cases where DMFS =0

0 >1new lesion per year

Cariogram (CG)

2004

Circumstances

Diet

Bacteria

Susceptibility

Caries experience
e Past caries experience (cavities, fillings and missing teeth
due to caries)
e DMFT & DMFS
Related diseases
e General disease or conditions associated with dental
caries
e Medical history
e Medications

Diet content (weekly diet diary)
e Estimation of cariogenicity of the food, in particular
fermentable carb. content
e Diet history
e Lactobacillus test count
Diet frequency (weekly diet diary)
e Estimation of number of meals and snacks per day, mean
for a normal day
e 24 hour recall or 3 days dietary recall

Plaque quantity
e Estimation of hygiene
e Silness-Loe Plaque Index (PI)
e Crowded teeth leading to difficulties in removing plaque
interproximally should be taken into account
Streptococcus mutans
e Estimation of mutans streptococci (streptococcus mutans,
streptococcus sobrinus) in saliva, for example using strip
mutans test

Fluoride program
e Estimation of as to what extent fluoride is available in
the oral cavity over the coming period of time (fluoride
exposure- interview patient)
Salivary secretion (stimulated saliva test)
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e Estimation of amount of saliva, for example using
paraffin-stimulated secretion and expressing results as
ml saliva per minute
- Saliva buffer capacity
e Estimation of capacity of saliva to buffer acids, for
example using Dentobuff test
Clinical judgement
Opinion of dental examiner, ‘clinical feeling’. Examiners own clinical and
personal score for the individual patient

Pediatric Risk 2002 - Risk based on point system
Assessment O Low Risk = 0-4 points
Tool (PRAT) O Moderate Risk = 5-10 points
0 HighRisk>10
- 11 components:
0 Number of drinking occasions
O Evening/night soft drink consumption
0 Oral Hygiene
O Previous history of dental caries
0 Total formula/milk
O Total juice/juice drinks
O Total regular pop/Kool-Aid, sports drinks, other sugar
beverages
O Total water, other sugar-free beverages
0 Hard or chewy candy, regular gum (occasions)
O Baked starch/sugar (occasions)
AAPD (aka CAT) | 2002 Scoring based on low, moderate, or high risk
(0-5 year old - (Revised Biological
For dental 2014) - Mother/primary caregiver has active caries
providers) - Parent/caregiver has low SES

- Child has >3 between meal sugar-containing snacks or beverages
per day
- Child is put to bed with a bottle containing natural or added sugar
- Child has special health care needs
- Child is recent immigrant
Protective
- Child receives optimally- fluoridated drinking water or fluoride
supplements
- Child has teeth brushed daily with fluoridated toothpaste
- Child receives topical fluoride form health professional
- Child has dental home/regular dental care
Clinical Findings
- Child has >1 decayed/missing/filled surfaces
- Child has active white spot lesions or enamel defects
- Child has elevated mutans streptococci levels
=  Child has plague on teeth
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Some Canadian Context — Risk Factors for ECC in the Canadian Literature:

While outside the scope of this systematic review of evidence on caries-risk, we felt it was
important to review the Canadian literature on ECC to identify common risk factors associated
with ECC in cross-sectional studies. This was undertaken to provide some “Canadian context” in
identifying factors to include in a Canadian style caries-risk assessment tool. We reviewed
literature since the establishment of a case definition for ECC in 1997. Cross-sectional studies
were considered. Only those studies reporting risk factors associated with ECC using logistic
regression analyses were considered.

A total of six articles were identified to have reported variables associated with ECC in
Canadian literature following logistic regression analyses.3* %862 The main risk factors identified
in these studies appear below in Table 8. Based upon these data it could be justified to include
the following variables into a caries-risk assessment tool for use by non-dental professionals in
Canada:

e Age of child,

e Existence of a dental home and past dental attendance,
e Lack of dental insurance,

e Family income, specifically low income,

e Family size,

e Frequency of snacking,

e |nappropriate bottle use and infant feeding habits,

e Brushing habits of child,

e Parental ratings or perception of child’s dental status,
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e Presence of enamel hypoplasia,

e Presence of plaque on teeth.

Table 8 — Variables associated with ECC and S-ECC in Canadian studies following logistic
regression

Study Risk Factors for ECC Risk Factors for S-ECC

Schroth & Cheba®® e Male child

e Age at first dental visit
(> 23 months)

e Low monthly income
(£$2,000)

e History of failed dental
appointment

e Not being single parent

Tiberia et al®® e Leaving bottle with child
e Problems brushing
e Holding liquids in mouth for

prolonged time

Werneck et al®? e Noinsurance
e No family dentist

e Frequency of snacks

. (> 2/day)
Schroth et al® e Age of child
e Maternal rating of child’s
teeth
e Number of children in
household
Schroth et al** e Enamel hypoplasia

e Infantage
e Prenatal 25(0OH)D level

El Azrak et al® e Age of child e Debris score
e Parent thinks child has e Parent thinks child has
dental problems dental problems
e Enamel hypoplasia e Enamel hypoplasia

Poon and colleagues embarked on a caries risk assessment tool development project in
2007/2008, which included a literature review, a review of best-practices, consultations with

dental public health staff and a review of recommendations from the British Columbia (BC)
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Early Childhood Dental Programs Evaluation Subcommittee.®3 Despite this undertaking they
were unable to develop a standardized caries risk assessment tool for children aged 0-5 years of

age in BC.

65



Part C — Proposed Caries Risk Assessment Tool for Screening Purposes for Preschool Children
in Canada

The intent of this project was to ultimately identify those factors that should be included in an
early childhood caries risk assessment tool for use by non-dental providers and to develop a
draft of such tool. However, while it is important to have such a tool for use for screening
purposes in Canada, there is considerable utility in developing a complementary tool for use by
dental professionals. The drafted caries risk assessment tool in this report could theoretically be
used by both non-dental and dental providers. The development of this tool was informed by
Project A (systematic review of the literature) and Project B (environmental scan of existing
caries risk assessment tools). Canadian literature on risk factors for ECC was also considered to
provide some “Canadian context” of potential risk factors for caries that are currently not
included in some of the existing caries risk assessment tools.

The caries risk assessment tool that has been developed as part of this project appears
in Figure 2. This is the first caries risk assessment tool that has been developed for use in
Canada with children < six years of age. While this is a very exciting and promising development
for early childhood oral health in Canada, some caution should be exercised. Prospective
studies involving Canadian preschool children are needed in order to validate and determine
the sensitivity and specificity of this caries risk assessment tool to predict caries risk.

Figure 3 presents versions of the draft caries risk assessment tool arising from the
March 2018 stakeholder meeting. Focus group pilot testing of this drafted tool is currently

underway and results will be discussed at a November 2018 meeting of the stakeholder group.
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Figure 2 — Draft Caries Risk Assessment Tool

CANA-P - Canadian Pediatric Caries Risk Assessmenl Tool (€6 years) OR
PE-CAY - Pediatric Chnadian Coarfes Ritk Assecomen! Tool (€ 6 years)
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bow w0 sl vill, |
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Parentfcanegheer huhmeﬂmalmﬂlmlml eduration O Yes O 2 MNe [
Child has special health care needs® [ W0 W e e
inagpropriate botthe feeding (i.0.. botthke feeding > 12 months,
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wiater]
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Figure 3a and 3b — Draft Caries Risk Assessment Tool Arising from March 2018 Stakeholder
Meeting
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CANAT - Canadiam Pediabric Carses Bisk Sssessmen! Dol ENEAFT FERSNIN = Aprid 2005
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Appendix
American Dental Association Caries Risk Assessment FormAge 0-6 years

ADA American Dental Association®
funerica’s rackng advocate for oral health

Caries Risk Assessment Form (Age 0-6)

Fatient Mamo:

Confribisting Conditions

Fluoride Exposure {Through drinking wates, suppiemaents,

Genderal Hesith Canditians

Special Health Caré Needs (divelopmental, pisical, madh-
il o meTLd disabibties 1hat pesvent of Imil performmands of
adequate oral health care by Themsshes or caregivens)

Climical Conditions

k prafestional Appleationd, eathpaite) Cves ke :
Froquent or Bottle or sippy cup
i Sugary Foods or Brinks {inchudng pece, carbonated or -Ilm profonged betwoen ﬂ]wmm
noni-carbonatod saft drinks, onergy drinks, madicirsl oyrups) [ el an-wd.ly mmghi’m
Eligitle for Gowermment Programds ¢ :
M| Wi, Head Start, Medicaid or SCHIP) Oxie Dlves
Ma caricus leskons Cariows fesicns in Carbaurs lesions
W Caries Expesrience of Mother, Caregiver and for i8St 24 months Bt 7233 irsnthd i it 6 Months
wiher Siblngs O O O
V. | Dental Home: astablished patent of record in a dental office Dlves Clre

o nav carkous leskons Camious lesions or
| | Visual or Radiographically Evident Restorations/ ar restorations in last restorations in kst
© | Eavitated Carlous Loskons 24 monthe 4 monthe
| O
Mo e leslons in Mew beshans fin
Il | Hon-cawitated (ncipsent) Carous Lesions l-ut:hlnmih I]ut:l-lmpﬂ:‘h
. | Teath Missing Dus to Caries Csic Olves
| Visible Plague Owxeo Dlves S
Dentaly Orthodontie Applances Prasent N
V- | {feed or removabie) Qe Cves L
Vi | Salivary Flow O | ;
Owerall assessment of dental caries risk: O Low ] Moderate [C] High

instructions for Caregiver:

O Aranican Dontal Assooiaton, JODF 2071 AN RS Skl
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American Academy of Pediatric Dentistry
Age 0-3 years & Age 0-5 years

Table 1. Carles rlsk Assessment Form for §-3 Year COfds ™=
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American Academy of Pediatrics (AAP) Oral Health Risk Assessment Tool

Oral Health Risk Assessment Tool

The American Academy of Pediatrics (AAP) has developed this tool 1o aid in the implementation of oral health risk
assessment during health supervision visits. This lool has been subsequenily reviewed and endorsed by the Mational
Interprodessional initiative an Oral Health,

Instructions for Use

Thig ool is intended for documenting canes risk of the child, however, two nisk factors are based on the molhear or primary
caregivers oral health. All other factors and findings should be documented based on the child

The child is at an absolute high risk for canes if any risk faciors or clinical findings, marked with a...-'_?}.a.ugn_ are documsnied
yes. In the absence of M risk lactors or clinical Tindings, the clinician may determine the child is at high rigk of caries
based on one or meode positive responses o other risk factors or clnical findings. Answering yes to protective factors
should be taken into account with risk lactorsfclinical findings in delermining low wersus high risk.

Fatient MName: Diate of Birthe Diate:
Vigit: J&manth CJ9month 112 month ] 15 month C118 momh (124 month 130 manth []3 year

04 year O5year (6 year [JOther

RISK FACTORS PROTECTIVE FACTORS CLINICAL FINDINGS

&5 Mother or primary caregiver had ® Existing dental home Ay White spots or visiohe
active decay in the past 12 L Yes Mo decalcifications in the past 12
s ™ S f | te manths
W mﬁamﬂdfmwﬁ r of takes Lives L iMo

LiYes LiNo Ay Otvious decay
: ® Fluoride varnish in the last LiYes LMo

® Motwor or piTary CREININ TS T g it A\ Restorations (filings) present

LiYes _INo Ces CiNo Oes Mo
& Has testh brushed twice daily
L Yes  |LING : 3

& Conlinual botlle/sippy cup use ® \isible plaque accumutation
with fiuid cther than wates LiYes [lha .
LiYes L No L I{_Bju:lrgr-mﬁ Jl:s-pﬁ:imble&mng Gums)

& Freguent snackin i
LiYes LiINo x & Teeth presant

® Spacial health care needs LiYes LINo

Yaz ko ® Healthy teeth

® Meadicaid eligible Lives 1Mo

LiYes L No
ASSESSMENT/PLAN

Caries Risk: Salf Management Goals:

LiLlow | iHsgh L Regular dental visits LI Wean off botile L Heslthy snacks

Completed: L Dental treatment for parents | Less/No juice L LessMo junk food o candy

[ Anticipatory Guidance . Brush twice daily L Only water in sippy cup | Mo soda

| Fluoride Vamish  Use fluoride toothpaste [l Drink tap water L Kylitol

L Dental Refemral
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Bankel et al.

2 years of age 3 years of age

= 12 WL "—._-- [] '- [ Cari A --I-' 5
defs phus & ¥ inkaion at night saivea ety pius g ' imtake at night saliva
pa? ja3® oore 53D Laiaa™” az® oy 03"
i 1 e I 1 1 Q

| O [ ot T IR
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Lo bon 0 |

i

k[l i e (R | e
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i
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] 1 | | F ] 1

1 1 | | Q ? 1 [

al di = initia/ cavies, bj1<74. 2=14-21, 3=22.27, 4=27 sucrosecontaiing items/wk; ¢) 1=none,
Z=breasifeeding; d) Score 0 = none or few ofu per ml saliva, score 1=< 105 cfir per mi saliva saliva, score
2=105-106 cfu per ml and score 3=> 106 cf per mi saliva
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Cabral, Hilgert, Faber & Leal (University of Brasilia)

Variable Descriplion instrument used Scores
Carigs expedencd  dmil was considered higher or bowar Minirnum s imum
than average in malation o the age of dmift a g 1 13
the patient
Relaied disoases Parants were asked if children Questionnaire 0 2 4
prasented diseates rmiated o dental
canas, such as asthma or olhers
Sugar consumplon Farems were asked about e Cuestionnalee 0 5 13 20
consumplion of fermentable
carbomydrabes
Frequency of food  Parenis were asked about childrens'  Cluestionnaire 1] 5 13 20
COnS LM plion diets - the quantity of meals'snacks
oongurmed per day
Cral hygiana Visibla Plaguea Index Visibla plague 0 4 8 15
indiex
Fluorde Sources Parents were asked abouf fluoride Cuestionnalre a 5 10 50
arvakability
Salivary fow Suspicion of hyposalkvation Clinical 0 2 5 40
Examination

drmitedecayed, missing, flked lasth
Flgure 2-‘Yarables assessed, their description, the insirument used and the scores of sach varable according o severity
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Caries Management by Risk Assessment (CAMBRA)

T
CAMBRA — Caries Risk Assossment Form for Age 6 to § Years
Pabierd Narme. e Age Date:

Agzpgarment Date: Fieaae circle: BRZELINE, three-month folloeup o s-manth follow-up

Fos. Commoris:

b
A
:

NOTE: Any ore Yes in Column § signtfies laly “High Risk” and an fes
iz athom for bacteria testy =CIRCLE

1. Risk Factars [Biclogicsl Predisposing Factons)

(2] Mzthir of primany anegiver has had active dental Secay i the past
13 ment e

(o} Bottiewith fuidaitey thanwater, ploinmilk and/for plain formada Typeof fluid

{ic) Continzal botile e

{d} Chitd glsmps wi Bh & Bot tle, o furde on damand

w hl:::,l’;d betweerrmeal snacks of suzariy/cosked wiimesfday

F| |7 7|7

(Pl S reduring factors are present, inckading: 5
1, medications (v, some for asthma falbutencl] or yperactivity)
2 madical (cancer Ereatment] or gene tic faciors

Eg] Cnilaimge deveionrmantad proStems CSHCM (ol diveth spacisl Peaitn
cang npacs)

o 2

(4] Carogiver has kow hoalth Bteracy s 2 WIC participant and)for child
participatis in Free Lunch Program sndor Exly HeadStart

2 Protective Factore

] Chald = irs & Msoridavted commuonity of akes ucride sapplements
By Shivaly CiSSORING o 35 thewatie tabiets (rote resiaent ZIP code)

) Eheid grinks Fuoridabed water (n g, use of Tap water)

il Tewth brushed with Nuoridated ioothpasie (pea sioe) ai east once daily
e} Teeth b vl th Flooride toothpaste [pea st of beast e dadly

] Flunridewarnish in last abe manthe

(F] Maother/caregiver chow ofdissai e xylinel chewing gumfiarenges
-4 chaily

2] Cbesiomrs whdin spoty, decalcifications enamsl defacis or obyvious decay
e on he chillds pesth®

(D} Restavaiions precant [past caries s perence (o thechild)®

(£ PLagUE i5 ORniagiss DN BNE TRETR 37/or Sums Dlaed sasily

HE

id¥Vinsly radequaie salta flow

(Chile’s Owerall Cartos Risi® (oirclal

CHilg: BactoriafSaliv Test Fsults [+
Carcghoer-BacteriafSali Test Results: M
Sobl-rraaniBgeTTEN L godla: l l .|.

4 VISUALIZE
Il /ﬂ-”. CARIES Bl LAMCE
|

*Reauarmaed bused omproviders judormeed of balancs bebwemen rick dpcborsidippams indicaton sl profective oy
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CariFree

CRA FORM First name: Last mames: Crate:

Lhildren Age 0-5

Dok 16 Py T 1 00l ] WLl € Bt 1501, s ot iyt 1. 0T T o climwhopiiog ket irg’ B ol il st T 1iSati v
Tha geoal of this assessemsent Tom ard e Bacterial Lomsening st b 0o deteamirs pous Tkeihood of experisncing rew decay in the r 17
mnlf Fle e Sl out The "Pafsenl Uhie® iectin of this formn bothe Beal ol your ability. Thesi Rasm will be ditcuisd wath pos dental
Erofeigianal during your appssinimeen today. Queiicen abat (s fem? See The back Tor Q88

Womld you like & free astessment for your child to help
determine his/Tues risk for cavities? - e

IF alideprsese] 48 riik B it b iy, veonshd yiom bee intereited |
in discussing treatment options for your chid? Sin

My

Ifnu&nd_.epuﬂigbunmdfymﬁid'im . |

habits? T i S

RISK FACTORS
| Pt plagque Build-up onmy child's meeth, [ I
Wy child taloes medication daly (§____| na
Wy chifd sees the same dentns regulerly.

My il beas seedial needi that prohilin sdegquats case at
ez,

Wy child contirucusly Hips on wemething other than water
duwing the dag, sheeps with a botile, or nurssson demand.

My child ireschs 1-3 Brmes daily betbanien msals [ ne
[ vyt ol st St et ety €000 BT AR B2 o chikdy
[ckvic kel that mppli]

Chatretes Allergies

Axifema Oitheer

Inacequate saliva fiow . e
Applisnce: present 7
DISEASE INDICATORS ;

WMaotherCaregiver Active Canies [ | yEi
Hnm!:q-l.ﬂskq'l.l'nthl:hm . ne | yes
Hrmﬁn-gi::mg.ﬂpﬁmmal Radingraphic Rsdiolucencies L | you
Hev! Active White Spot Leskons e yes
I'.'I-l-r.a-.ll-ﬁﬂmjhal:nnum o yes

PROFESSIONAL ASSESSMENT SUMMARY

Rk Factors ame a Coremm . 12 LLT]
Dt Dt o i iy (Cfpicinimc | i el

RISK IDEHTIFIEMlEIH Trardfer information absove Bo Binies Below 1o delermine risk.
'R [ L
|t| Risk Facinm DD'FH-EFIIEI! O Rek Factan
- I f
LOW/MODERATE RISK MODERATE RISE HIGH EXTREME RISH
1 2 3

[ RECOMMENDED FPHONTSHIMAL CECLINE

BIOFILM CHALLENGE (OPTIOMNAL)

CariSoneen Bactesiall Aiiesiment i & Corgem o hisgh
A0-T500 bow, 15075955 highi '
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Caries Management System (Evans & Dennison, 2009)

Table 1. Ten-step summary of the Caries Management

System

e N N R

00 =]

10

Diet assessment

Plaque asssment

Bitewing radiographic survey
Diagnosis and caries risk assessment
Preparation of oral care plan

Case presentation at which patent is informed about:

» Dental caries
o Arrest
o Reversal/Natural repair (Remineralization)
o Prevention
o Number and starus of current lesions
o Role of dental practitioner in caries management
o Role of home care in caries prevention
o Current caries risk status
» Result of diet assessment and recommendatons
Oral hygiene coaching
Clinical management
* Topical fluoride application (both professional and
home care)
e Sealant or GIC application

Monitoring of plague control and treatment outcomes

at each visit
Recall programme tailored to caries risk status

Table 3. Criteria for caries risk for a child who has a primary dentition only

Caries mick e MrariEnt Recall rqrirm

Lrw # dmifs = 1 #x | iew lesion per ver®
® ICDHAS 1T oo = 2 anmd mi p-rngu-airm of exsring lesions
= Mo radiolucencies
¢ Mo site with Plague Index = 3

Ar-riak & dmfss 0 ® | e lesion per yeart
s Demineralized enamel = ICGAS I codes = | and/or progresison of exisgeng lessons
» (1 or greaver radiol ncencies o Any site with Hague Index = 3 in caves

whede difs = ()
Ar-risk - High ¢ Any site with Mlague Index = 3 in cuses where dmifs = 0

# Mot assigned t new paticnt

w1 mew lesion per yer®

*... o0 approximal sorkaces as dugnosed by birewing soores Cl or greater o else on other surfaces disgnosed as 1CIAS 1 code 2 oc greazer.
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Cariogram

Caries related factors according to the program

Factor

Comment

Info/data needed

Caries experience

Past caries experience,
including cavities, fillings
and missing teeth due to
caries. Several new
cavities definitely
appearing during
preceding year should
score “3” even if number
of fillings is low.

DMFT, DMES, new caries
experience in the past one
year.

Related general diseases

General disease or
conditions associated with
dental caries.

Medical history,
medications.

Diet, contents

Estimation of the
cariogenicity of the food,
in particular fermentable
carbohydrate content.

Diet history, (lactobacillus
test count).

Diet, frequency

Estimation of number of
meals and snacks per day,
mean for a normal day.

Questionnaire results (24-
h recall or 3 days dietary
recall).

Plague amount

Estimation of hygiene, for
example according to
Silness-Loe Plaque Index
(PI). Crowded teeth
leading to difficulties in
removing plaque
interproximally should be
taken into account.

Plagque index.

Mutans streptococci

Estimation of levels of
mutans streptococci
(Streptococcus mutans,
Streptococcus sobrinus} in
saliva, for example using
Strip mutans test.

Strip mutans test or other
similar test.

Cont. next page.
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Continued Cariogram...

Fluoride programme

Estimation of as to what
extent fluoride is available
in the oral cavity over the
coming period of time.

Fluoride exposure,
interview the patient.

Saliva secretion

Estimation of amount of
saliva, for example using
paraftfin-stimulated
secretion and expressing
results as ml saliva per
minute.

Stimulated saliva test -
secretion rate.

Saliva buffer capacity

Estimation of capacity of
saliva to buifer acids, for
example using the
Dentobuff test.

Dentobuff test or other
similar test,

Clinical judgement

Opinion of dental
examiner, “clinical
feeling’. Examiners own
clinical and personal score
for the individual patient,

Opinion of dental
examiner, ‘clinical
feeling’. A pre-set score of
1 comes automatically.
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Dundee Caries Risk Assessment Model

Data collection

Dental examination. This used a combination of
direct vision and illumination by a pen-light, with
the child in the supine position at age 1 year (and
upright position for the remaining years). Exami-
nation was carried out within 1 month of the
child’s birthday wherever possible. Caries detec-
tion was at the d; caries into both enamel and
dentine threshold. All lesions were recorded
according to the criteria developed for the Dundee
selective threshold methods for caries detec-
tion/detection (25). All children were examined
by a calibrated, single examiner (HBM).

Microbiologioel  salive sampling. The tongoe-loop
method of saliva sampling (26) was carried out
by the child's health wisitor (HY), and mutans
srreptococcl, Baobadlli and vessts were culiured
and analysed as deseribed previously (23, 24),
Healfh Veior Quesfionmrire (HYQ), This anmeal
questionnaire was completed by the child's HV, as
an addition o terr rouline child health mondtoring
programme, atthe same Wime a8 saliva samplingorat
alater dake. HVe are qualified murses working within
the commumity with a wide remit that incledes child
health manitoring. All 57 HYs employed in Dundes
at that bime participated in the study. The HVQ
provided data swch as height, weight and head
circumference; immumnization status: ethnic ongin,
Ulnesses, medication, weaning, use of comiorier,
vitamin supple mentation, feedmg problems, family
history, parental employment, parental health,
parental smoking and housing status, One of the
ini teal questions asked the HVs bo give thelr opinion
as to whether the child was at caries nisk (YesNo),
This was a subjective assessment (hunchd and
invelved no specfic training or cabibration. The
Deprivation Category (DEFCAT) score (27), a mea-
sure of deprivation, was also obtained from infor
o tion provided by the questionnaine.

Parevitil Questanngere. This anmual queshonnaine
wras given o the parent/guardian of the study child
by the HY at the e of saliva samplmg, This
provided data on  breast/bottle fecding. meals,
drinks, snacks, toothbrushing, fluonde supplemen.
tation as well as other socindemographic variables.
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EBHnow -Online Search Engine (McGill)

http://ebhnow.com/apps/0120/index.php

Age
- less than 6 months
- 6-12 months
- 1-3years
- 3-6years

Fluoride concentration in drinking water
- Lessthan 0.3 ppm
- 0.3-0.6ppm
- Over 0.6 ppm
- Don’t know

Presence of caries
No incipient or cavitated primary or secondary carious lesions during the last 3 years
One of two incipient or cavitated primary or secondary carious lesions in last 3 years
Three or more incipient or cavitated primary or secondary carious lesions in last 3 years

Caries Risk Factors
- High titers of carogenic bacteria
- Poor oral hygiene
- Prolonged nursing (bottle or breast)
- Poor family dental health
- Developmental or acquired enamel defects
- Teeth genetically abnormal
- Many multisurface restorations
- Chemotherapy or radiotherapy
- Eating disorders
- Drug or alcohol abuse
- lrregular dental care
- Cariogenic diet
- Active orthodontic treatment
- Exposed root surfaces
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Federation Dentaire International (FDI) Caries Prevention and Management Chairside Guide
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0-5 years 6—11 years 12-17 years 18-69 years 70 years & older
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Maine Oral Health Risk Assessment and Referral Tool

Maineg Oral Health Risk Assessment and Referral Tool—Primary Care m

For Children 0 to <§ Yean

FRACTIOD FeAn i PHOMNIL o
Patiernt Mame Medicsl Recond Today s Date
L]
Duate of Birth Age | M | Provider Mame
Parent/Guardisn Marme Dental IM"'"'“W T Mome/Sell-Pay
Relationship to Child  © Mother o Father o Oibss C MlaineCare D8
Bast Phane Number to Call O Oher Insurance

Sscthon A: Oral Health Risk Assessment Questions

DEMTAL HOME ASSESSMENT & CARIES RISK SCREEMING QUESTIOMS
Bty B Admindiiened by Clinlcal Sugport Stall

OO HO— STOP & Renssass at miet wadl child wvisiy

i ¥
1. Does the child have teeth? [ ¥ES—* Continue to 02 of Risk Guastions {below)

Q2. Has the child seen a dentist in the past year?

3. Does the child have his/her teeth brushed daily '..-.n1 h rnn‘l'hpn-;ro'-'

. Has the child ever had cavities or fillings?

G5, Has the mother/ prirnary caregiver had activefunireated cavities in the past year?

Soction B: Oral Evaluation and Plan
ORAL EVALLMATION

fuliiil Ba Hlfﬂiﬁdﬂ Pririar ] Cai ¢ Prraiadi

Q6. 1= there vizible plaque on the testh? - = nd

Q7. Are there signs of visible decay or white spot lesigns on the teath? = (e e

GE. Does the child have other oral conditions of concern (absoess, broken tooth, pain, etc)? = =2 MO

ORAL HEALTH PLAN Caried. Rk Aanenument

Bt Ba Perlodmeed of Delegated by Primanys Care Provider =l-ﬂwﬂhln Rivk Factard)

*Coribdeer Thuorkde warnish for e of e REE Fadions Froen Secthoe & and/ o B 3 MicaderakefHiph |1+ 2k Factors)

Far all children: B Predstribed Flusride Suppléfienl [dicde dose} 0.35mg @5mg L0mg B Flisafide Supplements mat indicated
O Prowided Oral Health Anticipatory Gusdarmce 103 Completed Carles Risk Assessment w)/'Oval Evaluation O3 Other;

Far children whio have not seen o dertist in pat yvear (Q2):

8 Completed Caries Risk Assessment &/ Oral Fvalisation

O Applied Fluoride Vamish # smoderatehigh i (01206 3 Patient/Family declined Fluoride Varnish

O Referred Child to Dentist (see Section ©)

Saction C. Referral information

Thii ssclion Ly be compleled by refiming physiclan and Taged 1o denting

Dertit Mame Mhore Fam
=3 Boautine Referral This child has specisl health care neads. & HIA&
=rrru'11-e-dlatr Fu'FrrraI ='l'e:-F:-|_|:-hu1 - ]
:Ihe'-.ﬂ'- are Fa{l:nr: rh.H c_u-ulﬂ hlnljtr ptrl'nrmlng_ an oral I"-leh ELAFT) O K= r.ir,-s for this child. = MfA

23 Oral sensitivities 2 Difficulty followsing directions O (her/Comments
8 Gifficulty sitting still 23 Dows ot tolerate knee -fo-knes caam

Phyzician Name Ph','sﬁan Signature Date
This sesction to be compheted by dentist ad faed Back to rederming physiclan

Date of Dental &ppt. summary of Dental Findings/Plan

Deptist Sgnature Dhate

T Mming Ih'lu'r FIP T TE T Adopted fram “The Peerth Coraiwa PORRT FOm &3,09 - Versson 7 amd the g ion TADRE O Henih Rk Aciesment Tool
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My Smile Buddy

Tabis 1
MYSMILEBUDDY PARENT EARLY CHILDHOOD CARIES RISK ASSESSMENT RESPONSES (N=31)
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(My Smile Buddy) Continued....

Parent 21 63.6

Parental toothache i last 12 months (n=34)

N Yo
Tes 8 235
Mo 26 Té.5

I am confident that I can reduce the chances of my child gethmg tooth decay (n=35)

N Ye
Agres 23 63.7
Disazree 4 114
Mot Sure 8 229

It 15 often difficult to cut back on the mumber of sweets my cluld eats becanse they get upset (n=34)

N %%
Aprea 12 353
Dhisazres 15 4.1
Mot Sure 7 206

In general, bow much of a problem have vou or vour other children had with tooth decay? (n=33)

'l %e
A Lot 3 9.1
Some 10 303
Few 11 3313
Mone 9 273
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National Singapore CRA (NUS-CRA)
J Dt Baa G%§) 3010 Cavians Rigk Assismant Madali bar Childan 839
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P ol bl maasd
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Tabe 2. Canss Risk Assas smant Madals and Their Perkemaoncs

Factors/Ind icabars K]

Odds Ratio [#5% Confidence Inbaral)®

Pradiction Mok b

Risk Mok

Scraning

Full-Hawn

Sereaning

Fullbl cvam

Communibpscroeaning
Meadal

Cariagram**

Ago mos)

Makry e

Father's education level

Maonths of breasteeding

Bedfime feeding

Frequancy of batesenmed sevents
Bedfime swocts

Marvar lhed in nonfucridaed

communiky

Using Aucrides johar than Auorids in
ieecth pasie |

Mo arnual ched becouse teeth did
nat bothar the chid

Age mgarded by parents as
oppropriohe for deniol check

Parert's bl isf of tooth worm' as

reasan korcaries ¥4 4

Parents do not krow bedim e milk
baitle is bad for teath

Child's number of dbcoped teath
eatimated by porent

Mo hoakh problems

Fast (basslire| cories

FAaqus Index

Lewal of mutans strepiococc

Leved af Lactabacili

A mge pH

1,045 [1 0171,073)
1.B37 [1.1 742, 674|
0645 (005420, 767)
1,037 |1 012,083

1,368 1,102, 47E|

2 847 | TATA.714)
7.316 [5.135.10.423]
5060 12637 814)

1,040 [1.00%1,113)

0,606 [0 4360, 841
1067 [1.0161,120]

0,430 |0, 2020, 87 4|
0,475 [0, 2560, 781)

1,300 |1.071.0, 639

2447 (1, 1985 945)
3,048 (1.9338, 060)

8402 [A2220724) 9.081 B54812.441) T.I87 [4.10012.947)

2,700 [2.0253,599|
2,272 [1.5873,471)
0.010 [0.0040,024)

1,058 [1.029.1.087)

1,033 |1 0104057
1.484 {1, 1061924
1,338 |1.007-1, 4B5)
1,332 (1.006.1.682)

0,676 [0.5760.794)

1080 [1.009.1.114)

1087 |1 0081 067

2855 20163335
2123 |1.481.3.304)
Q016 00080031

1.042 (10151 072) Reated disaases

20353 |1 .26%-3.30B)

2633 |1 NEE-5T94|

0103 00120837
1999 1.228.5.324)

12835 [B.ROEIB.&TT|

Diat requancy

Digt content

Plaque amau ni
Flucride opplmtiors
lackebasilli bl
Mutars srephococd
lavams|

Saliva Fow rak
Saliva buffering
copociby
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Pediatric Risk Assessment (Shenkin)

Pateend's bame : _— [ PR O e Yoy
Potbent DM Present Caries Rl Iow  Maoderas  High
Last {oories Bish:  Lene Mufierate  High  RUA
SAMPLE Pediatric Risk Assessment Toal [PRAT)
Componens® Seafe’
0l poirts 1 painl 2 poils
1. Mumber of drirkang oocions 3-5 [ =11
Renq Thackimg, ity b wnd mrps e D
2. Bvemingmight sofl i plak commminig Son Po soll drinks In Evenlng/befure Highuimaiar ar
cming o aight Eme beedtime s drin ke during beduiis:
saalt dlrinks
_ 3. Oral Ingione Brushes 13 day Brushes |% day Fl.uw.'luu.-:ljilu.;;
4. Cloasing (il older tham ) 131 By Uccasicnally e et
5. Previcus history of abental carics fnne | =% lesinmt =3 besians
B, Total fornubamilk 13-31e2 <18 azy 534K nx 548 by
7. Titad jubeeriuice dvirks 0-8 va 416 >lhoe [
H, Titad regeuliar goo MRl Adel, sports dsimks, (=4 iz Sl ior BT
il her sugar e
9, Tl wraten, wibss sugar froc Borerages #32a 1732 ou (b= [ - an [
1. Hilﬂ-ﬁ-rr]ltkpl.:udﬂw loccashons s} = o4
I 1. Baked siarchisugar (oocasional 0= - iy LY
| Composite Scone:  Sam of Painly Range: 8-27_ 316 et vk
, b Wgh rhi

11.|=|-|n-rl.mmq.-l|l| cabeci
'L

¥ rvacs e Dol i iy e i,

Hp. b osemple Pelire Rk Asnsument Tool.
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Sugar Snack Caries Test

TEST RESULTS *

CARIES ACTIVITY/RISK MEASUREMENTS 0 Weeks 5th 10t 14t
Baseline Week Week Week
Sugar Snack Test (SST) 5 5 4 3
Saliva Secretion Rate (SSR) 3 1 1 1
Plaque Score 5 2 3 1
mutans Streptococcus (SM) 5 5 3 1
Buffering Capacity (BC) 4 4 4 3
Lactobacilli (Lb) 5 5 5 5
Diet 5 5 5 5
Decayed Teeth (DT) 0 0 0 0
Decayed, Missing, Filled Surfaces (DMFS) 53 53 53 53
* shading & enlarged number font OHI OHI OHI
represent a change in the test result 1% NaF 0.2% NaF
from the previous test 0.2% CHX

Treatments Between Tests

TABLE 4. SUMMARY OF CASE REPORT TEST RESULTS
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Texas Department of State Health Services

Texas Health Steps First Dental Home Caries Risk Assessment Tool

Age 6- 35 months

Texas Health Steps Caries Risk Assessment Tool

FACTOR Low MODERATE [ETHIGHT
Caries Activity e Within 24 monhs WWikhin 12 rrcnihe
Dernineralized Areas Mo white spols 1 white a0 = 1 wihie spot
Family History - Mothar Mo decay Lovw caries rate High canes rate
Family History - Father Mo decay Low canies rabe Hagh caibis rale
Farnly History - Siblings Ho caries activity Low caries rate High canes rate
Presence of plague, Visible plaque on antenar
gingivitis Morne Modarats taath
Fluoride Exposune Optirmal Loy B0 opdimal Low
Sugar Consumption
{Including battle or sippy With meals only 1.2 between meals > 3 between meals
Cup uss)
Dental Home Eslablished Irreguilar use Morne
Enamed hypoplasia
Special Conditions Special nesds patient
imipaired salivary flow

91



Texas Department of State Health Services

Texas Health Steps First Dental Home Caries Risk Assessment Tool

Age 3-5years

Age

Fati=nt Mame

Derttat Signature

Date of Visit

Caries Risk Assessment Tool - Ages 3 through 5 years

=== moa=

FACTOR MODERATE [ITHIGH T
Caries Activity Mo Within 24 months Within 12 manths
Demineralized argas Mo white spots Inactive white spol Actiee whibe spois
FarentPrimary Caregiver Mo decay Lot caries raie High carnes rate
Family Hisfory — Siklings Mo cares activity L caries rafe High caries rate
Presence of plague, gingivtis Ione Moderae mm“m anterior
Flucrnide exposune Cptimal Low o optimal Low
Sugar consumpbon .
(inchiding Sippy cup Lse) ¥With meals cnly 1-2 bateesn maals 3 batwesn maals
Derital b Eztablished IFreguiar e More
: Enamel hypoplasia
Special condiions Spesal neads patient knpalned salivery flow
Cverall assessment of the dental caries rsk: [Jlow []Moderate [] High
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University College Cork — Ireland Caries Risk Assessment Checklist

Caries Risk Assessment Checklist

Dienkist’s naimme: Datie:
Child's name: School: First assessment ¥ /N
Rizk Factors/ Indicators Pasin ik the
maosk appropriate
AYES" in the shaded section indicates that the child is likely to SNEWEr
b at high risk of or fram caries
= Age 0-3 with canes (cavitated or non-cavitated) Yes Mo
& Age 4-6 with dmft>2 or DMFT=0 Wiox Mo
= Age 7 and over with active smooath surface canes (cavitated ar Yeos No
non-cavitated) on ane or more parmmanant teeth
# Mew carigs lesions in last 12 months Yes Ko
=  Hypemineralised permanent molars Yes o
«  Medical or ather conditons where dental canes could put the Yes Ho
patient's general health at increased risk
= Medical or other conditions that cowld increase the patient’s risk of Yeos No
developing dental caries
= [Medical or other conditions that may reduce the patent’s ability o Yes Mo
maintain their oral health, or that may complicate dental treatment
The fallowing indicatars shioild also be considered shen
assessing the child’s risk of developing caries
s fige 10 with dmift=3 ar DMFT=0 Yes ]
= Age 11-13 with D#MFT=2 Tes o
o fge 14-15% with DMFT >4 Yex No
= Deep pits and fissures in permanent t2eth Was No
+  Full medical card Yes Ho
#  Sweel snacks or drinks betwesn meals more than twice a day Yes Ho
Protective Factors
ACCHOT i this section indicates the absence of protective
factors which may increase the child™s risk of developing caries
s  Fisgure sealants Yes Mo
o Brushes twice a day or maore Yiea Mo
= Uses toothpaste containing 10080 ppm F or more Tis Mo
Mo/ Dion't
»  Flusndated water supmpy Vs e
Is this chilel at high risk of or from caries? YES | N |

ge 0-3: Any child under the age of 4 who shows any evidence of caries — with or without
cavitation should be considered high risk, as the consequences of any caries for this age
group can mean recourse to general anaesthesia for treatment.



WesternU- CDM

WesternU CDM — AxiUm Becironically Modified-Caries Risk Assessment Form 0-5 Years of Age

Contributing conditions
1. Are you exposed fo fluaride (through drinking water, toothpaste, professional opplicafions, supplements, etc. |7
a Yes [low) b. Mo [moderake)

2. Fequency of sugary or starchy foods or drinks {induding juice, carbonoied o noncarbonated soft drinks, energy drinks medicinal syrups, efc )
a Primarily ot mealfimes |low]
b. Freguently betwesn meals {moderoie]
c Bolile or sippy cup with anything but water [high]

3. "Caries experience of mother, caregiver and/or cther siblings
a Mo caricus lesions in last 24 months {low]
b. Carious lesicns last seven to 23 months [moderale |
o Carious lesions in the last st manths {high)

4. Dental home: Established pafient of record, receiving regular dental care in dental office.

a Yes [low) b. Mo [moderake)

General health condifions

1. Special health care needs (including developmental, physical, medical or mental disabilifies that pevent or limit cdequake onal core)?
a Mo (low) b. Yes [high)

Clinical conditions

1. *isual or rodiogrophically evident cavitaled lesions
a. Mo ocfive cavitoled lesicns in one year [low)
b. Mo ocfive covisaled lesions or restorations in lost six months [moderate|
c. Presence of lesions/restorations in last six months [high)

2. *Mon-covitoled ACTIVE carious lesions (e.g. acfive brown‘while spof lesions)
a Mo incipient active lesions in one year [low)
b. Ma incipient active lesions in losf six months [moderalke)
¢ Presence of incipient noncavitaled aciive kesions in last six months (high)

3. Teeth missing due ko cores

a Mo (low) b. Yes [high]
4. Visible plogue
a Yas [moderatz] b. Mo [low]
5. Dental/orthodontic applionces (fxed or emovabie
a. Mo (low) b. Yes [modenake)
& Salivary Aow
a. Visually odequate [low) b. Visually inadequake {high]

TOTAL {owto-calculale s elecironically |: High, moderate or low caries risk ossessment.
Tif the child showed improvement afier six months with no change in the parent's care s experience, the child was noted a5 “moderale” risk
*DentaGuest ECC Phase NIl definifion of low, mederake and high caries risk assessment associaked with covitoled or noncavitaled lesions.
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