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Any pediatric caries preventive 
program must be able to 
assess a child’s risk of develop-

ing the disease.1 Risk factors for 
childhood dental caries include a 
variety of environmental and behav-
ioral factors that can apply to any 
age group. The presence of active 
caries lesions has been identified as a 
risk for future lesions.2 Some studies 
investigating toothbrushing and/or 
oral hygiene have found a strong, 
consistent relationship between 
toothbrushing/oral hygiene and the 
incidence and prevalence of caries.3-5 
Sugar consumption is an indicator 
of caries risk, particularly among 
those who do not have regular 
exposure to fluoride; socioeconomic 
status and education are also related 
to caries risk.3-9 The clinician’s sub-
jective assessment also has been sup-
ported as valid when assessing caries 
risk; however, the authors have seen 

no studies concerning a subjective 
ranking of these risk factors in terms 
of importance.10 It is also unclear 
how and if dentists systematically 
incorporate this information into 
their treatment decisions.11

The American Academy of 
Pediatric Dentistry (AAPD) has 
indicated that caries risk assessment 
is an essential part of clinical care.12 
By 1998, virtually all dental schools 
in the U.S. and Canada included 
lecture and clinical content on 
caries risk assessment and manage-
ment.13 The discrepancy between 
what is taught in dental schools and 
what actually occurs in daily clini-
cal practice with pediatric patients 
is poorly understood.

This descriptive study sought to 
characterize dental practice patterns 
related to caries risk and risk assess-
ment of pediatric dental patients. 
The authors have quantified the 

use of risk assessment in pediatric 
patients from a large multi-region 
sample of dental practices, tested 
the hypothesis that use differs 
significantly by geographic region 
and other practice characteristics, 
identified the caries risk factors 
considered most important by 
clinical dentists, and tested for an 
association between the use of indi-
vidualized caries risk assessment 
and dentist’s ratings of importance 
of specific risk factors. 

Materials and methods
The DPBRN is a consortium of par-
ticipating practices and dental orga-
nizations committed to advancing 
knowledge of and ways to improve 
dental practice. The DPBRN is 
composed of five regions: Alabama/
Mississippi (AL/MS); Florida/Geor-
gia (FL/GA); dentists employed 
by HealthPartners and private 

This study surveyed Dental Practice-Based Research Network 
(DPBRN) member dentists (from four regions in the U.S. and 
Scandinavia) who perform restorative dentistry in their practices. 
The survey asked a range of questions about caries risk assessment 
in patients aged 6–18. Among respondents, 73% of dentists 
reported performing caries risk assessment among these patients, 
while 14% assessed caries risk by using a special form. Regions 
in which most dentists were in a private practice model were the 
least likely to perform caries risk assessment, while regions where 
most dentists practiced in a large group practice model were the 
most likely to use a special form for caries risk assessment. Recent 
graduates from dental school were more likely to use a caries risk 

assessment compared to older graduates. Current oral hygiene, 
decreased salivary flow, and the presence of active caries were 
rated as the most important caries factors. Some differences by 
region were also evident for the risk factor ratings. 

These results suggest that not all community dentists assess 
caries risk. The results of this study also indicate considerable 
variability in dentists’ views concerning the importance of specific 
caries risk factors in treatment planning and weak evidence that 
caries risk assessment is driving clinical practice when preventive 
treatment recommendations are being considered. 

Received: October 31, 2008
Accepted: December 11, 2008

Pediatric Dentistry

230      May/June 2010      General Dentistry      www.agd.org



practitioners in Minnesota (MN); 
Permanente Dental Associates in 
cooperation with Kaiser Permanente 
Center for Health Research (PDA); 
and dentists in Denmark, Norway, 
and Sweden (SK).14 DPBRN 
participants were recruited through 
a mass mailing sent to licensed den-
tists in the participating regions. As 
part of enrollment in the DPBRN, 
all practitioner-investigators com-
plete an enrollment questionnaire 
about their practice characteristics 
and themselves. The enrollment 
questionnaire and other details 
about the DPBRN are provided at 
www.DentalPBRN.org. Previous 
studies have demonstrated that 
DPBRN dentists have much in 
common with dentists at large.15 

A survey about practice pat-
terns was sent to the 932 DPBRN 
member dentists who perform 
restorative dentistry in their prac-
tices. The study was approved by 
the respective Institutional Review 
Boards (IRBs) of all participating 
regions. Participants who were not 
exempt from IRBs signed the appro-

priate informed consent form. The 
534 participating DBPRN dentists 
who returned the survey represent 
an overall return rate of 57%. There 
were no participation differences 
by gender, area of specialty, or years 
since dental school graduation. 

Practice of caries risk 
assessment 
Dentists were asked whether they 
assess caries risk in any way. A 
follow-up question asked those who 
did assess caries risk if they use a 
special form that becomes part of 
the patient’s chart. A caries risk 
assessment index was created as 
follows: Risk not assessed = 0, risk 
is assessed but not using a special 
form = 1, risk is assessed with a 
special form = 2. 

Caries risk factors
The dentists were asked a series of 
questions about caries risk factors 
(see Table 1): Full-time/part-time 
status was determined by asking 
dentists if they worked 32 hours or 
more per week (full-time) or less 

than 32 hours per week (part-time). 
The number of years in dental prac-
tice was calculated by subtracting 
the year of dental school graduation 
from the year of participation.

Regional differences in the caries 
risk assessment index and ratings of 
importance of caries risk factors were 
tested using the Mann-Whitney 
U test. To interpret regional differ-
ences, pair-wise comparisons were 
performed using a Bonferroni cor-
rection (p = 0.005). Other associa-
tions involving nominal and ordinal 
data were tested using the Pearson 
chi-square and gamma statistics, 
respectively. Because of the large 
number of bivariate associations 
performed, the p = 0.005 criteria was 
used for these analyses as well.

Results
Of the 534 practitioners who 
returned the survey, 509 (419 male, 
90 female) acknowledged treating 
patients 6–18 years of age in their 
practices; 93% (n = 472) of respon-
dents were general practitioners, 
5% (n = 27) were pediatric dentists, 
and the remaining 2% (n = 8) were 
“other.” 

Table 2 lists the participating 
dentists as distributed by region. 
Two of the 30 dentists in the MN 
region were in private practice and 
not employed by HealthPartners. 
Two dentists in each of the AL/MS 

Table 2. Distribution of 

participating DPBRN dentists by 

region.

Region	       Number of dentists

AL/MS	 298

FL/GA	 100

MN	 30

PDA	 51

SK	 30

Table 1. Ratings of importance of caries risk factors for treatment plan.

Risk factor	 Mean rating of importance (SD)

Current oral hygiene	 4.6 (0.5)

Decreased salivary function	 4.3 (0.9)

One or more active caries lesions	 4.2 (0.8)

Commitment to return for follow-up	 4.2 (0.8)

Current diet	 4.0 (0.9)

Recent caries	 4.0 (0.8)

Presence of dental appliances	 3.9 (0.8)

Dentist’s subjective assessment	 3.9 (0.8)

Patients’ (guardians’) understanding of caries progression	 3.8 (0.8)

Presence of several large restorations	 3.6 (0.8)

Age of patient	 3.5 (0.9)

Current use of fluorides	 3.5 (0.9)

Parents’ caries status	 3.2 (1.1)

Socioeconomic status	 2.6 (1.0)
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(n = 298) and FL/GA (n = 100) 
regions work in public health clin-
ics; the others were private practitio-
ners. The SK region consisted of 15 
public health dentists and 15 private 
practitioners.

Overall, 73% of network dentists 
acknowledged performing a caries 
risk assessment; 59% did not use 
a form to assess caries risk, while 
the other 14% did use a form. 
Table 3 lists caries risk assessment 
practices for the entire DPBRN by 
region. Dentists in the PDA and 
MN regions were significantly more 
likely to use a caries risk assessment 
form than dentists in the SK, AL/
MS and FL/GA regions, while 
dentists in the SK region were more 
likely to practice caries risk assess-
ment than those in the AL/MS and 
FL/GA regions. 

There was a significant association 
between caries risk assessment 
variable and number of years in 
dental practice, in that the dentists 
who graduated most recently from 
dental school scored highest on 
the caries risk assessment variable. 
Gender, specialty, or full-/part-
time variables were not associated 
with the practice of caries risk 
assessment. 

Using a five-point scale (with 1 
meaning “not at all important” and 
5 meaning “extremely important”), 
dentists were asked to rate the 
importance of various caries risk 
factors when creating a treatment 
plan (see Table 2). Current oral 
hygiene, decreased salivary flow, 
and the presence of active caries 
were rated as the most important 
factors, while parents’ caries status 

and family socioeconomic status 
were rated as the least important. 

Regional differences were found 
for only four of the risk factors. 
Table 4 lists the percentage of 
dentists who rated these risk factors 
as very important or extremely 
important. One or more active caries 
was rated as more important by a 
larger percentage of dentists from 
the PDA and MN regions than by 
dentists from the AL/MS and FL/
GA regions. The presence of several 
large restorations was rated as more 
important by a larger percentage of 
FL/GA and AL/MS dentists than 
by those from the SK region. Cur-
rent oral hygiene was rated as more 
important by a larger percentage of 
dentists from the AL/MS and FL/
GA regions compared with dentists 
from the PDA and MN regions. 
The current use of fluoride was rated 
as more important by PDA region 
dentists than dentists from the AL/
MS, FL/GA, and MN regions. 

Having one or more recent 
caries lesions and diet were rated 
as more important risk factors by a 
larger percentage of female dentists 
compared to male dentists. Dentists 
with more years of practice experi-
ence (that is, a greater number of 
years since graduation) gave higher 
ratings of importance for active 
caries and lower ratings of impor-
tance for socioeconomic status. No 
other practice characteristics were 
significantly associated with ratings 
of importance. 

Four of the factors demonstrated 
a significant association with 
the caries risk assessment index. 
Dentists who used a risk assessment 
form considered active caries and 
current use of fluoride to be a more 
important risk factor than dentists 
who assessed risk without using a 
form or did not assess risk factors. 
Conversely, dentists who assessed 
risk without using a special form 

Table 3. Dentists’ practice of caries risk assessment by region. The sample 

size for this table is 479, as 30 of the dentists surveyed did not complete 

both questions.

Region	 Caries risk 	 Caries risk assessed,	 Caries risk assessed 
	 not assessed (%)	 no form (%)	 with a special form (%)

AL/MS	 98 (34)	 190 (66)	 1 (<1)

FL/GA	 31 (35)	 56 (64)	 1 (<1)

MN	 1 (4)	 7 (30)	 15 (65)

PDA	 1 (2)	 5 (12)	 44 (86)

SK	 2 (7)	 23 (79)	 4 (14)

Total	 133 (27)	 281 (59)	 65 (14)

Table 4. The six highest-rated caries risk factors by region (%). 

Region	 Current oral 	 Decreased	 One or more	 Commitment	 Current	 Recent 
	 hygiene	 salivary flow	 active caries	 to return	 diet	 caries

AL/MS	 99	 87	 77	 85	 70	 71

FL/GA	 96	 80	 77	 78	 70	 71

MN	 84	 77	 100	 80	 79	 90

PDA	 84	 78	 94	 77	 75	 86

SK	 93	 96	 93	 89	 96	 69
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or did not assess risk factors at all 
considered current oral hygiene to 
be more important, compared to 
dentists who used a special form to 
assess risk. Current diet was rated as 
very/extremely important by a larger 
percentage of dentists who assessed 
risk using a special form compared 
to dentists who assess risk without a 
form or do not assess risk factors. 

Discussion
Overall, 73% of dentists reported 
practicing risk assessment for indi-
vidual pediatric patients, although 
the survey did not ask whether all 
children within an office received 
such an assessment. The dentists 
in the PDA and MN regions were 
most likely to practice individual 
risk assessment; in fact, 98% of 
PDA practices reported performing 
caries risk assessments. A recent 
postal survey study of Texas pediat-
ric dentists found that 36% of the 
204 practices surveyed provided 
caries risk assessments for more 
than 76% of their patients and only 
9% of dentists did not assess caries 
risk; however, this study did not 
find an association between the use 
of caries risk assessment and years 
in practice.16

The two regions that constitute 
large group practice models (PDA 
and MN) demonstrated dramatically 
higher use of formal caries risk assess-
ment forms. Such forms could reflect 
practice policy that takes advantage 
of resources available to large orga-
nizations, but use of such forms also 
indicates good clinical practice. Sev-
eral authors have designed caries risk 
assessment forms and suggested prac-
tical procedures to assist both dental 
and non-dental health care providers 
with these evaluations.17 Trueblood et 
al found that 39% of Texas pediatric 
dentists who responded to the survey 
used both verbal and written caries 
risk assessments.16 The present study 

found that more recent dental school 
graduates were more likely to per-
form caries risk assessments, which 
may suggest a trend for an increase in 
the use of caries risk assessment.

Caries risk assessment is consid-
ered a necessary component in the 
clinical decision-making process 
and the standard of care.18 From 
a legal perspective, it is important 
for dentists to document a patient’s 
risk status and show evidence of 
patient education about risk factors 
and preventive recommendations. 
To be effective, risk assessment 
must be accompanied by appropri-
ate intervention, prevention and/
or surgical treatment, and patient 
education. Trueblood et al pro-
vided evidence that the families of 
pediatric patients are receptive to 
caries-related education and that 
parental interest was not associated 
with socioeconomic status.16 

Caries risk factors are variables that 
either cause the disease directly (for 
example, microflora) or have been 
shown to be useful in predicting it 
(for example, socioeconomic status). 
Knowledge of these risk factors 
should guide clinical management of 
caries by helping to identify subjects 
who require caries prevention, 
guide treatment planning decisions, 
and determine the timing of recall 
appointments.12 DPBRN dentists 
rated current oral hygiene, decreased 
salivary flow, the presence of active 
caries, the patient’s commitment to 
return for follow-up, and diet as the 
most important factors to consider 
when creating a treatment plan. 
There were few significant associa-
tions between the risk factors’ impor-
tance and practice characteristics. 

By contrast, when Trueblood et al 
asked dentists what they considered 
to be the most important caries 
risk factors, diet was considered 
most important (88%), followed 
by a history of caries (82%) and 

socioeconomic status (46%); 5% 
or fewer respondents considered 
salivary flow, oral hygiene, and 
parental attitudes to be important.16 
A systematic review of the literature 
concerning caries risk in primary 
and permanent teeth concluded 
that previous caries experience was 
the best predictor.18 Studies using 
multivariate models have shown a 
number of factors that might pre-
dict future caries activity, including 
active caries, caries history, diet, oral 
bacteria counts, salivary markers, 
and fluoridation history.19-23

There were regional differences in 
the present study when the relative 
importance of several caries risk 
factors were assessed, which could 
reflect differences in patient popula-
tions or could relate to practice 
philosophy or clinical training. The 
use of caries risk assessment was 
associated with higher ratings for 
some of the more important risk 
factors, which suggests that dentists 
who perform risk assessment would 
consider these risk factors when 
treatment planning. 

The AAPD and others have 
indicated that caries risk assess-
ment should be part of clinical care 
and should guide individualized 
caries prevention.1,12 The results of 
this study indicate that a number 
of dentists are not systematically 
documenting caries risk. These 
data also suggest that practicing 
dentists are not in agreement when 
rating the importance of certain 
caries risk factors.

Conclusion
Of the DPBRN network dentists 
surveyed, 73% reported performing 
some kind of caries risk assessment. 
Regions whose dentists participated 
in a private practice model were the 
least likely to perform caries risk 
assessment. More recent graduates 
from dental school were more likely 
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to use caries risk assessment in 
their practices than older dentists. 
Among all dentists surveyed, cur-
rent oral hygiene, decreased salivary 
flow, and the presence of active 
caries were rated as the most impor-
tant caries factors. 
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