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Abstract:
technique for treating initial caries by sealing white spot lesions on tooth surfaces. The aims of this study were to assess pediatric 

and continuing professional education about RI should therefore be considered. 
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I
more recent time period.
change in the prevalence of carious lesions in older 

adolescents having had carious lesions in permanent 
teeth in their earlier publication.
eration in this situation should be to ensure that the 
treatment provided for these children and adolescents 

mostly restorative treatment to approaches that focus 
on prevention and noninvasive or minimally invasive 

creased tooth structure removal (with further larger 
restorations eventually following that could even 

procedures focus on maintaining tooth structure.  

Halcomb.indd   1 12/9/2019   10:42:37 AM



March 2020 ■ Journal of Dental Education 291

patients with an initial carious lesion on either a 

used.
Dental Association (ADA) recommended the use of 

 

sive dental procedures.  RI was designed to occlude 

cariogenic acids and the arrest of lesion progression.  

fective.

 In 

had progressed in the control group.  A systematic 

of those lesions.  

Dentistry (AAPD) considered RI in its reference 
manual and came to the recommendation that there 

manent teeth.
that most randomized clinical trials on RI had had 

when being used to restore white spot lesions formed 

microabrasion techniques may be used before the RI 
treatment.
their literature review that RI treatment complements 

the postponement of traditional and more invasive 

dental treatments.

 
In addition to the main advantage of RI that it 

can be used to treat incipient carious lesions and poten

 there is a second clear advantage for using 
RI when treating dentally fearful children. Avoiding 

patients’ trust and treatment cooperation.  

surprising that the ADA established a dental code 

ment.  This fact should motivate dental educators to 

surveyed dental schools concerning their coverage 

to gain a better understanding of educational prac
tices could be to survey dental practitioners about 

related to their professional attitudes and behavior 

education.

Methods
The Institutional Review Board (IRB) for the 

University of Michigan determined that this study 

Participants were members of the AAPD. 

relationships between the respondents’ educational 
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variables. 

active AAPD members from the AAPD and sent recruit

allow sending more than one email to its members.
The questionnaire consisted of four parts. 

tics such as percentages and means were computed 
to provide an overview of the responses. Two factor 
analyses were used to determine underlying factors of 

The factor analysis of the educational items resulted 

computed by averaging the responses to the items 

 Pearson correlation coef

responses. Because numerous statistical tests were per
formed simultaneously when analyzing the relation

answers to the questions of what the respondents 

Results

as a graduation year from the residency program 
indicates that two current pediatric dental residents 

general anesthesia. The ranges of responses to this 
question showed that some dentists did not use these 
techniques and that some used them quite frequently 
when treating pediatric patients. 

questions were related to the respondent’s dental 

that their dental school instructors had a positive view 

disagreed on average that they were well educated 
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Five questions were related to the respondents’ 
education about RI during their pediatric dentistry 

that their clinical residency education had prepared 

it had prepared them well to use RI with pediatric 

strongly that their instructors had a positive view of 

positive view of MID procedures. 

invasive procedures for treating carious lesions and 

read an article about the use of RI.

the use of local anesthesia with pediatric patients 

Characteristic Number Percentage

Gender
Men
Women 

151
118

56%
44%

Community location of practice 
Rural (<5,000)
Small town/city (5,000-24,999)
Moderate-sized city (25,000-250,000)
Suburb near large city
Large city

8
34
73
95
59

3%
13%
27%
35%
22%

Mean SD, Range

Age 46.75 13, 25-74
Year of graduation from dental school 1997 14.293, 1967-2016
Year of graduation from pediatric residency program 2000 14.379, 1969-2020

Mean % SD, Range

How professional time spent 
Office practice
Teaching 
Operating room
Administration

76%
8%
8%
6%

27, 0-100%
21, 0-100%
13, 0-100%
12, 0-100%

Practice type and role
Solo practice
Group practice
Associate
Partner
Owner
Public health
Other

30%
39%
16%
8%

24%
13%
10%

46, 0-100%
49, 0-100%
37, 0-100%
27, 0-100%
43, 0-100%
33, 0-100%
30, 0-100%

Patients covered by 
Medicaid
Private insurance
Self-pay
Other

38%
45%
14%
1%

36%, 0-100%
30%, 0-100%
19%, 0-100%
8%, 0-100%
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Variable
Disagree 
Strongly Disagree Neutral Agree

Agree 
Strongly Mean

Dental school education about RI
a. My classroom-based education informed me about the use of RI. 71% 12% 8% 6% 3% 1.56
b. My classroom-based education informed me about the benefits 

of using RI.
73% 12% 8% 4% 2% 1.51

c. My clinical education prepared me well to use RI with adult 
patients.

78% 12% 8% 0.4% 1% 1.34

d. My clinical education prepared me well to use RI with 
pediatric patients.

78% 13% 8% 0.4% 0.4% 1.32

e. My instructors had a positive view of RI. 57% 15% 25% 2% 2% 1.78
Dental school-related RI education index (Cronbach’s 
alpha=0.910)

Mean=1.50 SD=0.77 Range: 1-5

Pediatric dentistry residency education about RI
f. My classroom-based education informed me about the use of RI. 53% 9% 13% 15% 9% 2.18
g. My classroom-based education informed me about the benefits 

of using RI.
54% 9% 16% 14% 8% 2.13

h. My clinical education prepared me well to use RI with adult 
patients.

62% 14% 15% 5% 4% 1.74

i. My clinical education prepared me well to use RI with 
pediatric patients.

60% 14% 15% 8% 4% 1.81

j. My instructors had a positive view of the use of RI. 45% 11% 26% 11% 6% 2.21
Residency-related RI education index (Cronbach’s alpha=0.946) Mean=2.01 SD=1.16 Range: 1 to 5

MID-related educational experiences
k. My dental school instructors had a positive view of MID 

procedures.
34% 21% 23% 13% 11% 2.46

l. My residency instructors had a positive view of MID 
procedures.

26% 11% 24% 21% 18% 2.94

MID-related education index (Cronbach’s alpha=0.745) Mean=2.71 SD=1.25 Range: 1 to 5

Professional experiences and education
m. How much have you heard about RI and using it?a 9% – 54% – 36% 3.56
I took CE courses about: 
n. The use of MID procedures for treating caries. 30% 9% 13% 28% 20% 2.98
o. The use of RI. 40% 14% 16% 19% 10% 2.47
Professional education index (Cronbach’s alpha=0.757) Mean=3.10 SD=1.102 Range: 1.67 to 4.33

Motivation to learn more about RI
p. I would like to take a CE course about RI. 7% 8% 22% 30% 29% 3.71
q. I would like to learn more about the use of RI. 2% 4% 13% 34% 37% 4.45
Motivation to learn more about RI index (Cronbach’s alpha=0.818) Mean=3.89 SD=0.99 Range: 1 to 5

In the past years, I read an article about
r. The use of MID procedures for treating caries. 4% 2% 8% 37% 49% 4.26
s. The use of RI. 10% 4% 10% 40% 36% 3.86
Previous self-education about RI/MID index (Cronbach’s 
alpha=0.803)

Mean=4.06 SD=1.01 Range: 1 to 5

Note: Means were based on the following numerical scale: 1=disagree strongly, 2=disagree, 3=neutral, 4=agree, and 5=agree strongly. 
The dental school-related RI education index was computed by averaging the responses to items a to e. The residency-related RI 
education index was computed by averaging the responses to items f to j. The MID-related education index was computed by averaging 
the responses to items k and l. The professional education index was computed by averaging the responses to items m to o. The 
motivation to learn more about RI index was computed by averaging the items p and q. The previous self-education about RI/MID index 
was computed by averaging the responses to items r and s.
aResponse options on this item were 1=never heard of it, 3=have heard of it somewhat, and 5=have heard a great deal on the matter.
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strongly that they would consider implementing it. 

that RI does not show up on radiographs is a problem 
for them. In response to the question how often they 

most frequent positive responses were related to the 

and is easy for the patient and the dentist. The most 

not having reliable results and not being reimbursed 
by insurance.

The more recently the respondents had gradu
ated from dental school and from their residency 

did not correlate with the respondents’ educational 

The respondents’ graduation year from dental 
school and their residency programs did not corre

responses. 

Variable
Disagree 
Strongly Disagree Neutral Agree

Agree 
Strongly Mean

Positive attitude towards RI
a. The use of RI has esthetic benefits. 4% 2% 26% 34% 36% 3.95
b. The use of RI helps to avoid use of local anesthesia for 

pediatric patients.
3% 6% 20% 37% 35% 3.95

c. The use of RI helps with restoration of non-cavitated lesions. 1% 4% 23% 37% 34% 3.99
d. The use of RI helps to prolong the life expectancy of a tooth. 2% 5% 28% 32% 33% 3.89
e. The use of RI helps me to prevent dental fear in my patients. 3% 11% 37% 26% 23% 3.55
f. This technique is useful in my practice (or can be). 3% 7% 31% 33% 27% 3.73
Positive attitude towards RI index (Cronbach’s alpha=0.904) Mean=3.84 SD=0.822 Range: 1 to 5

Negative attitude towards RI
g. I don’t believe in minimally invasive dentistry. 71% 14% 9% 4% 2% 1.51
h. RI is a fad that will disappear again. 30% 25% 34% 10% 1% 2.27
i. It is not practical for me to use RI. 24% 24% 36% 12% 4% 2.47
j. RI is only of value in orthodontic practices. 47% 28% 22% 3% 1% 1.83
Negative attitude towards RI index (Cronbach’s alpha=0.719) Mean=2.02 SD=0.739 Range: 1 to 4

Responses related to RI use
I would consider implementing RI in my clinic. 4% 7% 23% 39% 25% 3.74
The fact that RI does not show up on radiographs is a problem 
for me.

7% 10% 24% 37% 22% 3.56

Frequency of use Never Sometimes Often Very Often Mean
How often do you use RI in your own work? 69% 28% 3% 1% 1.36

Note: Means were based on the following numerical scales for positive and negative attitudes towards RI: 1=disagree strongly, 
2=disagree, 3=neutral, 4=agree, and 5=agree strongly; and for frequency of use: 1=never, 2=sometimes, 3=often, and 4=very often. The 
positive attitude towards RI index was computed by averaging the responses to items a to f. The negative attitude towards RI index was 
computed by averaging the responses to items g to j.
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Discussion

to determine if there was a positive relationship 

size to test hypotheses about relationships between 

 

characteristics of the participating pediatric dentists 

that the sample was quite heterogeneous and was 

Response Rater 1 Rater 2

Positive responses: “likes”
Minimally invasive method to arrest caries 74 68
No tooth preparation needed using bur or noise from the bur 41 38
Aesthetic benefits in anterior area 27 28
Can be used without local anesthetic 21 20
Easy for patient/not painful 21 19
Easy for dentist 19 16
Arresting carious lesions or prevention 8 8
Under right circumstances, it can be beneficial 4 2
Another technique to add to our armamentarium 2 3
Don’t know, unsure, or N/A 21 21
Total 238 223
Consistency % 87% 90%

Negative responses: “dislikes”
Does not show up on radiographs 48 47
Not reliable or inconsistent results 25 24
Not reimbursed by insurance (no code or charge) 24 25
Time 24 24
More technique-sensitive than other MI treatments 21 20
Patient follow-up compliance 11 8
Needs rubber dam 12 3
Not enough research on RI 9 10
Inadequate interproximal access 9 9
RI is expensive 7 8
Technical issues (not easy to use; continually have to watch; 
removes tooth surface w/ acid etch)

5 4

Not enough right circumstances/indications; practicality of its 
use in public health not logical

5 4

Not comfortable/confident in recommending 4 5
Parent issues/difficult to explain to parent 5 3
Patient experiences pain without LA 3 3
No good aesthetic benefits for some lesions 2 2
Non-compliant or fearful kids 1 3
Not for primary teeth (going to lose anyway) 1 1
Don’t know, unsure, or N/A 25 25
Total 241 228
Consistency % 90% 93%
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A
Dental 
School

B
Residency

C
MID- 

Related
D

Professional
E

Motivation

F
Self-

Education

Education
Year completed dental school 0.36*** 0.62*** 0.54*** -0.07 0.04 -0.06
Year completed pediatric dental residency 0.35*** 0.61*** 0.54*** -0.05 0.04 -0.06

RI-related educational indices
A=dental school-related RI education index 1 0.61*** 0.52*** 0.05 -0.14* -0.01
B=residency-related RI education index 0.61*** 1 0.59*** 0.09 -0.07 0.04
C=MID-related education index 0.52*** 0.59*** 1 0.023 -0.09 0.01
D=professional education index 0.05 0.09 0.03 1 0.02 0.38***
E=motivation to learn more about RI index -0.14* -0.07 -0.09 0.02 1 0.13*
F=previous RI/MID-related self-education index -0.01 0.04 0.01 0.38*** 0.13* 1

RI-related attitudinal indices
G=positive attitude towards RI index -0.04 0.06 -0.03 0.15* 0.55*** 0.23***
H=negative attitude towards RI index 0.02 -0.11 -0.11 -0.17* -0.40*** -0.19**

RI-related behavior
I would consider implementing RI in my clinica -0.01 0.11 0.002 0.07 0.57*** 0.14*
Frequency of using RI in my own workb 0.07 0.20** 0.003 0.34*** -0.03 0.30***

Note: The dental school-related RI education index (A) was computed by averaging the responses to items a to e in Table 2. The 
residency-related RI education index (B) was computed by averaging the responses to items f to j in Table 2. The MID-related education 
index (C) was computed by averaging the responses to items k and l in Table 2. The professional education index (D) was computed 
by averaging the responses to items m to o in Table 2. The motivation to learn more about RI index (E) was computed by averaging the 
items p and q in Table 2. The previous RI/MID-related self-education index (F) was computed by averaging the responses to items r and 
s in Table 2. The positive attitude towards RI index (G) was computed by averaging the responses to items a to f in Table 3. The negative 
attitude towards RI index (H) was computed by averaging the responses to items g to j in Table 3. The question to determine frequency of 
using RI was worded as “How often do you use RI in your own work?”
aResponse options were 1=disagree strongly, 2=disagree, 3=neutral, 4=agree, and 5=agree strongly.
bResponse options were 1=never, 2=sometimes, 3=often, and 4=very often.

*p<0.05, **p<0.01, ***p<0.001

Characteristic

G=Positive  
Attitude Towards  

RI Index

H=Negative  
Attitude Towards  

RI Index

I Would Consider 
Implementing RI  

in My Clinic

Frequency of  
Using RI in  
Own Work

Year completed dental school 0.07 -0.18 0.15* 0.06
Year completed pediatric dentistry residency 0.08 -0.21 0.15* 0.08
RI-related attitudinal indices

G=positive attitude towards RI index 1 -0.49*** 0.64*** 0.17**
H=negative attitude towards RI index -0.50*** 1 -0.59*** -0.38***

RI-related behavior
I would consider implementing RI in my clinica 0.64*** -0.59*** 1 0.21***
Frequency of using RI in my own workb 0.17** -0.38*** 0.21*** 1

Note: The positive attitude towards RI index (G) was computed by averaging the responses to items a to f in Table 3. The negative 
attitude towards RI index (H) was computed by averaging the responses to items g to j in Table 3. The question to determine frequency of 
using RI was worded as “How often do you use RI in your own work?”
aResponse options were 1=disagree strongly, 2=disagree, 3=neutral, 4=agree, and 5=agree strongly.
bResponse options were 1=never, 2=sometimes, 3=often, and 4=very often.

*p<0.05, **p<0.01, ***p<0.001
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cause RI has only recently become a more accepted 

carious lesions.

RI are noteworthy and have clear implications for 
changes in predoctoral dental curricula and pedi

about RI might be due to the challenges considered 
when using this method. 

consider when the respondents graduated from dental 
school and from their pediatric residency program 

 It is therefore not surprising that these 

that graduation years were not
lated with the respondents’ professional education 
nor with their motivation to learn more about RI and 

education considerations were independent of the 

correlation between the two graduation years and the 
respondents’ willingness to consider implementing 
RI in their own practice deserves attention. It implies 

dentists in all age groups. 

about RI were the quite positive attitudes of the 

especially interesting when considering that previous 
research on dentists’ attitudes about minimally inva
sive treatment methods found that attitudes ranged 
widely from some dentists believing that there was no 
strong evidence to support these technique to others 
arguing that minimally invasive treatment approaches 
were superior in some instances.  

interviews.  Use of this qualitative method resulted 

considerations concerning minimally invasive tech

these considerations is crucial because they may ulti
mately determine the utilization of these approaches 

similarly interesting. The fact that RI is a minimally 
invasive technique was mentioned most frequently 

aspects of this technique following. The fact that a 
treatment with RI does not show up on radiographs 
was by far the most frequently mentioned concern. 

were that a treatment with RI would have nonreli

as systematic reviews and randomized controlled 

consisting of observing the lesions only. A discussion 
of the concern over time needed for a treatment with 
RI needs to consider the results of a study by Alta

 These authors did not only 

utes). They reported that clinicians perceived the 

the respondents in our study who listed these reasons 

arrest incipient carious lesions.  They may not have 

ous teeth.

surfaces.  The implications then might be that solid 

RI is needed to ensure that this technique receives 
the attention it deserves. 
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should be made to engage faculty members in in
tensive faculty development activities concerning 

as in pediatric dentistry residency programs should 

 How

 
future research is needed that does not depend on that 

clinical opportunities to introduce predoctoral and 

study focused on pediatric dentists because RI has 

fearful children. Future research should assess gen
eral dentists’ thoughts concerning the use of this tech

would have been interesting to compare the responses 

to compare the average response of various groups. 
Future research should consider these research ques
tions related to pediatric dentists’ practice situations 

have heard about RI than pediatric dentists in general. 

Conclusion

respondents’ dental school curricula did not include 

school faculty members were perceived as being 

ten residency program faculty members were de

questions concerning the respondents’ professional 

an article about MID and an article about the use of 

dents said they would consider implementing RI in 

respondents had graduated from their dental school 

strong interest in continuing education about RI that 
deserves attention. The question therefore is whether 
dental school and specialty program faculty members 
share the positive attitudes towards RI and will be 
able to provide the needed education. 

of Pediatric Dentistry (AAPD) for providing us with 

ules to support this research.
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