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The aim of this study was to investigate the caries management by risk assessment (CAMBRA)
development process and the latest updated caries risk assessment for the domestic settlement
of the CAMBRA program and the activation of dental clinics. A system for CAMBRA was published
in California Dental Association (CDA) in 2007. To investigate whether CAMBRA can be successfully
implemented outside a university setting, a practice-based research network (PBRN) was created in
the San Francisco Bay Area. Based on the CAMBRA-PRAN clinical studies, the caries risk assessment
(CRA) tool was updated for patients aged 6 through adults in 2019. The CAMBRA system is expected
to be widely and actively used in the dental field in Korea to contribute to oral health care.
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Fig. 1. Development process of CAMBRA
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Caries Risk Assessment Form — Children Age 6 and Over / Adults
Patient Name: Chart#:
Date:

Disease Indicators YES YES YES
(Any one “YES” signifies likely “High Risk” and to do a bacteria test ) =CIRCLE =CIRCLE =CIRCLE
Visible cavities or radiographic penetration of the dentin YES

Radiographic approximal enamel lesions (not in dentin) YES

White spots on smooth surfaces YES

Restorations last 3 years YES

Risk Factors (Biological predisposing factors)

MS and LB both medium or high (by culture”) YES

Visible heavy plaque on teeth YES

Frequent snack (> 3x daily between meals) YES

Deep pits and fissures YES

Recreational drug use YES

Inadequate saliva flow by observation or measurement
("If measured, note the flow rate below)

Saliva reducing factors (medications/radiation/systemic) YES

Exposed roots YES

Orthodontic appliances YES

Protective Factors

Lives/work/school fluoridated community YES
Fluoride toothpaste at least once daily YES
Fluoride toothpaste at least 2x daily YES
Fluoride mouthrinse (0.05% NaF) daily YES
5,000 ppm F fluoride toothpaste daily YES
Fluoride varnish in last 6 months YES
Office F topical in last 6 months YES
Chlorhexidine prescribed/used one week each of last 6 months YES

YES

Xylitol gum/lozenges 4x daily last 6 months YES

Calcium and phosphate paste during last 6 months YES
Adequate saliva flow (> 1 ml/min stimulated) YES
“Bacteria/Saliva Test Results: MS: LB: Flow Rate: ml/min. Date:

VISUALIZE CARIES BALANCE

(Use circled indicators/factors above)

(EXTREME RISK = HIGH RISK + SEVERE SALIVARY GLAND HYPOFUNCTION)

CARIES RISK ASSESSMENT (CIRCLE): EXTREME HIGH MODERATE LOW

Fig. 2. CDA CRA form for 6 and over / adults [21]
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CAMBRA — Caries Risk Assessment Form for Age 0 to 5 Years

Patient Name! ID# Age!
Date:

Assessment Date:

Please circle: BASELINE, three-month follow-up or six-month follow-up

NOTE: Any one Yes in Column 1 signifies likely “High Risk” and an indication for 1 2 3

bacteria tests YES=CIRCLE YES=CIRCLE YES=CIRCLE | comment

1. Risk Factors (Biological Predisposing Factors)

(a) Mother or primary caregiver has had active dental decay in the past 12 months*

(b) Bottle with fluid other than water, plain milk and/or plain formula type of fluid:
(c) Continual bottle use

(d) Child sleeps with a bottle, or nurses on demand

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

beverages

(f) Saliva-reducing factors are present, including:
1. medications (e.g., some for asthma [albuterol] or hyperactivity)
2. medical (cancer treatment) or genetic factors

(g) Child has developmental problems/CSHCN (child with special health care
needs)

(h) Caregiver has low health literacy, is a WIC participant and/or child participates
in Free Lunch Program and/or Early HeadStart

2. Protective Factors

(a) Child lives in a fluoridated community or takes fluoride supplements by slowly
dissolving or as chewable tablets (note resident ZIP code)

(b) Child drinks fluoridated water (e.g., use of tap water)

) Teeth brushed with fluoridated toothpaste (pea size) at least once daily

d) Teeth brushed with fluoride toothpaste (pea size) at least 2x daily

(
(d)
(e) Fluoride varnish in last six months

(f) Mother/caregiver chews/dissolves xylitol chewing gum/lozenges 2-4x daily

3. Disease Indicators/Risk Factors — Clinical Examination of Child

(a) Obvious white spots, decalcifications enamel defects or obvious decay present
on the child’s teeth

(b) Restorations present (past caries experience for the child)

(c) Plaque is obvious on the teeth and/or gums bleed easily

(d) Visually inadequate saliva flow

Child’s Overall Caries Risk' (circle):  High Moderate Low

Child: Bacteria/Saliva Test Results: MS: LB: FlowRate:  Ml/min:  Date:

Caregjver: Bacteria/Saliva Test Results: MS: LB FlowRate: Ml/min:  Date:

‘Assessment based on provider’s judgment of balance between risk factors/disease indicators and protective factors.

Fig. 3. CDA CRA form for 0 to 5 years [21]

2) A8 4+F A (Caries risk level)
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Caries Management by Risk Assessment
Cl | Guidelines for Patients Age 6 and Older

Risklevel  |Frequencyof |Frequencyof Test Antibacterials Fluoride pH Control Calcium Sealants
P Radiographs Caries Recall (Saliva Flow& | Chlorhexidine Phosphate {Resin-based or
. Exams Bacterial Culture) | Xylitol Topical Glass lonomer)
- Supplements
Low risk Bitewing radio- | Every 612 Maybedoneas | Persalivatestifdone [ OTC fluoride-containing | Not required Not required Optional or as
graphsevery 24- [ monthstore- | abase line refer- toothpaste twice dally, h per ICDAS seal-
36months evaluate caries | ence for new after breakfast and at Optionakfor | 3ot ororacal
risk patients bedtime. Optional: NaF eessveroot |,y 5)
varnish f excessiveraot (et
Eexposure or sensitivity ity
Moderate risk | Bitewing radio- Every 46 Maybedoneas | Persaliva test if done OTC fluoride-containing | Not required Not required As per ICDAS
graphsevery 8- [ monthstore [ abaselinerefer | Xylitol(6-10grams/day) | toothpaste twice daily sealant protocal
24months evaluate carles | ence for new gum or candies. Two tabs | plus: 0.05% NaF rinse Optianal: for (rasee 2)
risk patients or if of gumar two candies daily. Initially, 1-2 app of excessive root
there s suspicion | four times daily NaF varnish; 1app at 46 exposure or sen-
of highbacterial month recall
challenge and to
assess efficacy
andpatient coop-
eration
Highrisk* Bitewing radio- | Every3-4 Salivaflowtest | Chlorhexidine gluconate | 119% NaF toothpaste Not required Optional: As per ICDAS
graphsevery 618 [ monthstore- | andbacterial 012% twice dally instead of Apply calcium/ | sealant protocol
months or untilno | evaluate caries | culture initially 10mirinse for onemin- | regular fluoride tooth- phosphate paste | (rasee 2)
cavitated lesions | riskandapply | andatevery car- | ute daily for oneweek | paste. Optionak: 0.2% several times
are evident fluoride varnish | ies recall appt.to | each month. Xylitol (610 | NaF rinse daily (1 bottle) daily
assess efficacy | grams/day) gumarcan- | then OTC 0.05% NaF
andpatient coop- | dies. Two tabs of gum or | rinse 2X daily. Initially, 13
eration two candies four times | app of NaF varnish;1 app
daily at3-4 month recall
Extremerisk™ | Bitewingradio- | Every3manths | Salivaflowtest | Chlorhexidine 0129 11% NaF toothpaste | Acid-neutralizing | Required Apply | As perICDAS
(Highriskplus | graphsevery6 | tore-evaluate | andbacterial (preferably CHXin water | twice dailyinsteadof | rinses asneeded | calclum/phos- | sealant protocal
drymouthor | months or untilno | cariesriskand | culture initially base rinse) 10ml rinse regular fluoride tooth- if mouth feels dry, | phatepaste (vasLe 2)
specialneeds) | cavitatedlesions [ apply fluoride | andat every car- | for oneminute daly for | paste.0TC0.05% NaF | after snacking, | twice daily
are evident ies recall appt. to | one week eachmonth. | rinsewhenmouth feels | bedtime and after
assess efficacy | Xylitol (6-10 grams/day) | dry, after snacking, breakfast. Baking
andpatient coop- | gum or candies. Two tabs | breakfast, andlunch | sodagumas
eration of gumar two candies ially, 1-3 2pp. NaF needed
four times daily varnish; 1 app at 3 month
recall.
4 patients. = P thone it i ivti patients. =
e DEJ and rgically.For extreme
P: ith i py 2.2 high
paste and y indi apy i i i aForallrisk i i i dictlowin
frequency of =+~ Xylitol is not good i )

Fig. 4. Clinical guidelines for 6 and over / adults by CDA [21]

CAMBRA Treatmem Guldellnes (o5 years)

AMBRA) Clis
SalivaTest Antibacterials | Fluoride Frequency of
Radiographs Xylitol and/or =
Baking Soda
Low risk Optianal Notrequiredor | Notrequired After age2: Every 6-12 months Optianal
(Baseline) i saliva test was Bitewing radio- | to re-evaluate
performed;treat graphsevery18-24 | caries risk AND
main caregiver months ANTICIPATORY
accordingly GUIDANCE®
Moderate risk Recommended | Notrequiredor | OTC fluoride- After age2: Every6months | Xylitolgumor loz- | Sealants for deep | Lesions that do
- tore-evaluate enges. pits and fissures | not penetrate the
performed;treat | paste twice daily (a | graphs every12B | cariesrisk AND | Twosticks of gum | after twoyearsof | DEJand arenot
main caregiver pea-sized amount) | months ANTICIPATORY | or twomints four | age. High fluoride | cavitated should
accordingly Sodium fluoride GUIDANCE times daily forthe | conventionalglass | be treatedwith
treatment gels/ caregiver ionomerisrecom- | fluoride tooth-
rinses Xylitol food, spray | mended paste and fluoride
or drinks for the varnish
child
Highrisk* Required Chlorhexidine 0.12% | Fluoride varnishat | After age 2; Every 3monthsto | Xylitolgum or Sealants for deep | Lesions that do
10 mlrinse for main | initialvisitand car- | Two size #2 re-evaluate caries | lazenges. Two. pits and fissures | nat penetrate the
caregiver of the | lesrecallexams | occlusal filmsand | risk and apply fluo- | sticks of gumor | after twoyears of | DEJand arenot
TC fluoride i ride varnish AND fo age. High fluori
oneweekeach | taining toothpaste | graphsevery 612 | ANTICIPATORY | times dally forthe | conventionalglass | be treated with
month. Bacterial | and calcium phos- | months oruntilno | GUIDANCE caregiver ionomerisrecom- | fluoride tooth-
{estewrycuss | platepaste corbi: et leskons Xylitol food, spray, | mended paste and fluoride
recall nation twice daily | are evident or drinks for the varnish
Health provider | Sadium fluoride child ART might be rec-
might brushinfant’s | treatment gel/ ommended
teethwithCHX | rinses
Extreme risk* Required Chlorhexidine Fluoride vamnish | After age2; Every1-3months | Xylitolgum or Sealants for deep | Holding care with
5% atinitial visit, each | Twosize #2occlu- | to re-evaluate car- | lozenges. Two pits andfissures | glass ionomer
10mlrinse for one | cariesrecalland | sal films and2bite- | iesriskand apply | sticksof gumor | after twoyears of | materials untilcar-
minute dallyat | after prophylaxis | wingradiographs | fluaride varnish ints f ge. Highfluoride | i ioni
bedtime fortwo | orrecall exams every6months or | and anticipatory | times daily forthe | conventionalglass | controlled (ART)
TC uoridk guidance caregiver ionomerisrecom- | Fluoride varnish
Bacterial testat | taining toothpaste | lesions are evident Xylitol food, spray, [ mended andanticipa-
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Fig. 5. Clinical guidelines for 0-5 year olds by CDA [21]
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Updated CAMBRA* Caries Risk Assessment Form for Patients Aged 6 Through Adult (January
2019) (Refer to the second page of this form for details and instructions for use.)

Patient name: Feference number:
Provider name: Date:
Caries risk component
Disease indicators %;hECk if
=3
1. New cavities or lesion(s) into dentin (radiosraphically)
2. New white spot lesions on smooth surfaces
3. New noncavitated lesion(s) in enamel (radiographically)
4. Existing restorations in last three years (new patient) or

the last i‘ea.r iiatient nfreu:nrdl

Biological or environmental risk factors %ﬁfk
£5

Cariogenic bacteria quantity — not currently available
Heavy plaque on the teeth

Frequent snacking (= 3 times daily)

Hyposalivatory medications

Reduced salivary function {measured low flow rate)*=
Deep pits and fissures

Becreational ding use

Exposed tooth roots

. Orthodontic ﬁliaﬂces

Protective factors Check
if Yes

el Bl ] Bl el ]

pa

L]

Fluoridated water

F toothpaste once a day

F toothpaste 2X daily or more

5000 ppm F toothpaste

F vamish last six months

0.05% sodinm fluoride mouthrinse daily

el o] e Bl Bl Dl o

0.12% chlothexidine gloconate mouthrinse daily seven
davys monthly
. Normal salivary function

Final Score:

Yes in Column 1: Indicates high or extreme risk
Yes in columns 2 and 3: Consider the caries balance

** Hyposalivation plus high risk factors = extreme risk w— _r
Final overall caries risk assessment category (check) determined as per guidelines

On Next page

EXTREEME D HIGH D MODERATE D LOowW D

*CAMBRA iz = registersd trademark of the University of Califiornia

Fig. 6. CDA CRA form for 6 through adults (2019 updated) [7]
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Updated CAMBERA*** Caries Risk Assessment Form for Patients Aged 0 to 5 (Janmary 2019)
(Fefer to the second page of this form for instructions for nse)

Patient name: Feference nmmber:
Provider name: Date:
Caries risk component Column | Column | Column
1 2 3
Biological or environmental risk factors® g';fﬂ'—f_ _
es =

1. Freguent snacking {more than three times dailv)

2. Uses bottle/nonspill cup containing liquids other than water
or milk

3. Mother/primary caregiver or sibling has current decay or a
recent historv of decay (zee hish-nsk desciption on next page)
Family has low sociceconomic/health hiteracy status

Medications that induce h&Esahrahﬂn

Protective factors** Check
if Yes*=

1. Lives in a fluoridated drnnking water area

2. Drinks fluoridated water

3. Uses finoride-containing toothpaste at least two times daily

smear for ages (-2 years and pea sized for ages 36 years
4. Has had fluoride varnish aﬁlird in the last six months

Biulngi::al risk factors — clinical exam* g':lf'-‘l'-’, _
i

. Cariogenic bacteria quantity — Not currently available

Heavv ﬁlﬂﬁu& on the teeth

Disease indicators — clinical exam ;h;df _
-

1. Ewvident tooth decay or white spots

A

2. Recent restorations in last two years (new patient) or the last

Vear iﬁh&ﬂt of 1'ecc|1'di

Column | Column | Column
1total | 2 total | 3 total

Yes in Column 1 indicates high risk
Yes in columns 2 and 3: Consider the caries balance as ==
illustrated on next page ——
Final overall caries risk assessment category (check) determined as per guidelines on next page

HIGH j MODERATE E LOwW j

*Biological and environmental risk factors are split into a) guestion items, b) clinical exam.
*=Check the “yes™ answers in the appropriate column. Shading indicates which column to
place the appropriate “yes.,”

Fig. 7. CDA CRA form for 0 to 5 (2019 updated) [7]
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