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Abstract

Clinical researchers have attempted many methods to translate scientific evidence into routine
clinical practice, with varying success. Practice-based research networks (PBRNS) provide an
important, practitioner-friendly venue to test these methods.

Dentist practitioner-investigators from “The Dental PBRN” (DPBRN) completed a detailed
questionnaire about how they diagnose and treat dental caries. Next, they received a customized
report that compared their answers to answers from all other practitioner-investigators. Then, 126
attended DPBRN's first network-wide meeting of practitioner-investigators from all five of its
regions. Certain questions were repeated and new ones were asked about intention to change how
they diagnose or treat dental caries.

Less than one-third of practitioner-investigators intended to change how they diagnose or treat
caries as a result of receiving the customized report. However, as a result of the meeting, the
majority of these same practitioner-investigators stated an intention to change toward a more-
conservative, less surgically-invasive, approach.

These findings are consistent with the notion that the highly-interactive meeting with fellow
practitioner-investigators may be an effective means to translate scientific findings into clinical
practice. Practitioner-investigators are open to changing how they treat patients as a result of
engaging fellow practitioner-investigators in the scientific process.

To whom correspondence and reprint requests should be addressed: Dr. Gregg H. Gilbert, Professor and Chair, Department of
Diagnostic Sciences, UAB School of Dentistry, SDB Room 109, 1530 3" Avenue South, Birmingham, AL 35294-0007, USA, Office:
1-205-934-5423, Facsimile: 1-205-975-0603, ghg@uab.edu.
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Introduction

It can take many years before clinically-important scientific evidence is incorporated into
routine clinical practice, and as a result a substantial percentage of patients receives health
care that is not consistent with current scientific evidence, is not needed, or is even
potentially harmful .14 Therefore, determining how best to move recent evidence into
regular practice is important, so as to ensure that it quickly reaches the patients for whom it
is intended. Clinical researchers have tried many different methods to accomplish this. The
most effective methods have been educational outreach done in the practice itself, reminder
systems, financial incentives, and interactive educational meetings that encourage discussion
and practice.5 Passive dissemination of materials, developing clinical guidelines, or simply
attending didactic meetings generally have not been effective, and use of opinion leaders
and audit and feedback approaches have had variable effectiveness.1% 11 In order for
patients to receive high-quality care, the dental community should prioritize determining
how best to move research results into widespread practice.

The practice-based research network (PBRN) is an important venue in which to test these
methods.12 PBRNs have continued to grow in number. This is because of the unique
advantages they offer both to research and quality improvement, as well as because of their
ability to bring practice-relevant topics onto the research agenda and their potential to reduce
the time that it takes for scientific advances to become part of daily practice.23-1> One such
PBRN is “The Dental Practice-Based Research Network (DPBRN)”.16 Many details about
DPBRN are publicly available at its web site,}” but briefly, it comprises practitioner-
investigators and staff in outpatient dental practices from five regions: AL/MS: Alabama/
Mississippi, FL/GA: Florida/Georgia, MN: dentists employed by HealthPartners Dental
Group and private practitioners in Minnesota, PDA: Permanente Dental Associates, and SK:
the Scandinavian countries of Denmark, Norway, and Sweden. DPBRN has a wide
representation of practice types, treatment philosophies, and patient populations, including
diversity with regard to the race, ethnicity, geography and rural/urban area of residence of
both its practitioner-investigators and their patients. Analyses of these characteristics
confirm that DPBRN dentists have much in common with dentists at large,18 while at the
same time offering substantial diversity with regard to these characteristics.}® DPBRN
emphasizes doing “practical science” about, in, and for the benefit of “real world” clinical
practice. This means that the practitioner-investigators themselves actively participate in
developing ideas for studies as well as in designing, conducting, and communicating this
research - all with the intent of having a direct, practical impact on clinical practice in non-
academic settings.

DPBRN holds annual regional meetings of its practitioner-investigators and has held one
network-wide meeting. These meetings provide opportunities to learn about and discuss the
latest results from DPBRN studies and how they might impact regular clinical practice.
Additionally, practitioner-investigators design future studies, network with colleagues, and
obtain continuing education credit. These meetings also provide a mechanism for
practitioner-investigators to discuss the challenges of clinical practice, instilling a sense of
belonging to a network that is something much larger than themselves. They also help create
an acceptance of responsibility for improving one's own clinical practice, by understanding
what is happening in one's own practice and in the practices of fellow DPBRN practitioner-
investigators. Most presentations are done by the practitioner-investigators themselves - not
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academic faculty - and practitioner-investigators have reported that they are more influenced
by the study results and the value of DPBRN participation when they hear presentations
from practitioner-investigators themselves. This may be because academic faculty are
typically held up as experts, and a tension might exist between wanting to learn from an
expert but also not wanting to be told what to do, especially when there is concern that the
expert does not understand “my patients” and/or “my practice”. Also, academic faculty may
be seen as less credible than fellow practitioner-investigators when it comes to commenting
on results from studies done in non-academic settings. When data from a large number of
fellow practitioner-investigators, their practices, and their patients are collected in a
scientific manner as is done in DPBRN studies, practitioner-investigators have reported
informally that they are more likely to use this information and change their clinical
practice.20

Instead of relying on informal and anecdotal reports, we sought to formally collect data on
stated clinical practice and intention to change it. This was justified based on the role that
intention has in improving clinical practice. For example, in a study of dental radiographs
the authors concluded that intention may be a worthy proxy for actual clinical behavior,
making it useful when evaluating an intervention before conducting a full-scale
experimental trial of it.21 Therefore, the objective for this report is to test the hypothesis that
participation in DPBRN activities is associated with significant changes in practitioner-
investigators' stated clinical practice and intention to change it.

This study engaged DPBRN dentist practitioner-investigators on five key occasions, each of
which is described below in turn: (1) an enrollment questionnaire; (2) a baseline
questionnaire entitled “Assessment of Caries Diagnosis and Treatment”; (3) a mailing before
DPBRN's first network-wide meeting, in which results from the baseline questionnaire were
reported; (4) a questionnaire completed at the meeting's registration desk; and (5) a
questionnaire completed upon leaving the meeting.

DPBRN Enrollment Questionnaire

As part of enrollment in DPBRN, all practitioner-investigators complete a 101-item
Enrollment Questionnaire about their practice characteristics and themselves. This
questionnaire is at http://www.dopm.uab.edu/PBRN/welcome.aspx, and the distribution of
these characteristics for DPBRN dentists has been reported previously.18: 12 As of December
2008, a total of 1,204 dentists had enrolled.

Baseline Questionnaire Entitled “Assessment of Caries Diagnosis and Treatment”

All DPBRN dentist practitioner-investigators who indicated on their Enrollment
Questionnaire that they do at least some restorative dentistry (n = 998) were invited to
participate in this baseline questionnaire, of whom 565 did so. Methodologic particulars,
such as sample selection, the recruitment process, length of the field phase, the data
collection process, and procedures used during a pilot study and pre-testing of the
questionnaire, have been reported previously.22 The full questionnaire, which comprised
DPBRN's first study to involve all five DPBRN regions, is publicly available.23 A subset of
these questions was repeated at the network-wide meeting, the content of which is detailed
below.

The Mailing Before DPBRN's First Network-Wide Meeting

Forty-five days before the network-wide meeting, each practitioner-investigator who had
registered for the meeting (133 persons) was mailed a summary of the results of the baseline
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questionnaire. This summary included results from all five DPBRN regions as well as the
responses that this particular practitioner-investigator had provided for each item, such that
each summary was unique to that practitioner-investigator, thereby allowing each
practitioner-investigator to compare his or her individual responses to others in his or her
region and to all practitioner-investigators in the network. An accompanying letter reminded
the recipient of the specific aims for the questionnaire, a request to bring the packet to the
meeting, and an explanation about how these results would be discussed at the meeting
during “breakout sessions” (groups of 8-10 attendees). The full report and its accompanying
letter are publicly available.23

Invitations to the meeting were mailed in batches according to practitioner-investigators'
level of engagement in DPBRN activities to date. This included participation in the baseline
questionnaire, in the first network-wide clinical study entitled study “Reasons for
placements of restorations on previously un-restored surfaces”, as well as other DPBRN
activities to that date.

Meeting Context

The network-wide meeting was held in Atlanta, Georgia because of its relatively central
location to DPBRN's five regions and its ease of airport access, and occurred from a
Thursday evening to a Saturday afternoon. The full agenda is publicly available.23 Key
objectives were to: (1) provide an organized venue for collegial interaction, including
discussion with colleagues from all DPBRN regions about results from the baseline
questionnaire, with the goal of improving clinical practice to more closely follow the latest
scientific evidence; (2) present the latest results from two DPBRN studies, both of which
had to do with caries diagnosis and treatment, and which were intentionally related to the
questionnaires provided at the meeting's completion; (3) present the latest evidence from the
literature about caries diagnosis (dental explorer usage, Diagnodent® laser fluorescence, air
drying, and magnification), prevention (fluoride usage), and treatment (when to intervene
surgically on caries lesions). Discussions with colleagues not only included panel
discussions with question-and-answer sessions, but also informal gatherings and formal
breakout sessions in which groups of eight to 10 practitioner-investigators discussed pre-
assigned topics at assigned tables. Each table was assigned to ensure that each group would
have at least one practitioner-investigator from each DPBRN region. These round table
discussions lasted about two hours. Each group was responsible for formally presenting its
findings and conclusions to all attendees during a plenary session.

Questionnaire Completed at the Meeting's Registration Desk

Attendees were asked to complete a five-item questionnaire when they first checked in at the
registration desk at the meeting. The content is evident from the results in Table 1, although
the full questionnaire is publicly available.23

Questionnaire Completed Upon Leaving the Meeting

Attendees were also asked to complete a questionnaire after the meeting ended. The content
of some questions is evident in Tables 2 and 3, but certain questions require more detail
because they have to do with clinical situtations. These clinical questions were in two
categories: (1) diagnostic methods used by that practitioner-investigator; and (2) treatment
scenarios in which practitioner-investigators stated how they would treat these hypothetical
patients if they appeared in their practices. All questions were excerpted from the baseline
“Assessment of Caries Diagnosis and Treatment” questionnaire and are publicly available.23
Therefore, we could compare how these practitioner-investigators responded at baseline to
how they responded after the meeting was completed. The mean (S.D.) number of months
between baseline and the questionnaire completed after the meeting was 20.3 (4.4), with a
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range from 6.1 to 26.3 months. The wide range in the number of months was only because
there was substantial variation in the date on which practitioner-investigators completed the
baseline questionnaire. Some practitioner-investigators enrolled in DPBRN early and some
enrolled in the network as late as six months before the Atlanta meeting.

Questions about diagnostic methods—The first five of these questions asked about
the frequency with which dentists reported using several diagnostic methods on the patients
in their practices: (1) the dental explorer for primary occlusal caries; (2) laser fluorescence
for primary occlusal caries; (3) air-drying for primary caries; (4) fiber-optic trans-
illumination for proximal caries; and (5) magnification. The next question asked if the
practitioner-investigator assessed caries risk for individual patients in any way, to which a
‘yes’ or ‘no’ response was provided, and if ‘yes’ was the response, whether or not a special
form was used.

Questions about treatment scenarios—The next three questions were based on high-
resolution photographs of various defective restorations accompanied by case descriptions.
The first case had a defective composite restoration with cementum-dentin margins and a
description of a patient who had been a regular dental patient and who had existing dental
restorations. A second case had a defective composite restoration with enamel margins and a
description of a patient at low caries risk. A third case had a defective amalgam restoration
and a description of the same patient at low caries risk. Attendees were asked what type of
treatment they would recommend to the patient if that patient appeared in their practices.
The nine treatment options that were provided ranged from no treatment to replacement of
the entire restoration. We categorized these nine treatment options into three categories: (1)
no treatment or preventive treatment only; (2) polish, re-surface, or repair the restoration (as
one provided choice); and (3) replace the entire restoration.

The next question involved clinical images of increasingly severe occlusal caries. Responses
were again divided into three ordinal categories, by highest degree of clinical intervention
recommended: (1) no treatment or preventive treatment only; (2) minimal intervention; and
(3) complete restoration. The options for minimal intervention included: minimal drilling
with sealant; minimal drilling with preventive resin restoration; air abrasion with a sealant;
and air abrasion with preventive resin restoration. The options for complete restoration were
amalgam restoration, composite restoration, and indirect restoration.

The next question involved five radiographic images of a caries lesion of increasing depth
located in the interproximal surface of a mandibular premolar (outer half of enamel; inner
half of enamel; outer one-third of dentin; middle one-third of dentin; inner one-third of
dentin). Attendees were asked to indicate which image corresponded to the lesion depth at
which they would recommend doing a permanent restoration rather than only preventive
therapy.

Statistical Methods

All analyses were done using SAS.24 In addition to quantifying frequency distributions, we
also cross-tabulated responses by DPBRN region to test for significant differences. When
responses were on a binary scale, x? tests were used. When they were on an ordinal scale,
Mantel-Haenszel 42 trend tests were done. In Table 3, we cross-tabulated responses to the
clinical questions from the baseline questionnaire with responses to the same questions
repeated after the meeting had ended. McNemar's test and Bowker's test of symmetry2® were
used to determine whether patterns of change in response were statistically significant for
dichotomous and ordinal responses, respectively. Tests were done using the extended
ordinal categories listed in the notes in Table 3, not using the more-conservative-to-less-
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conservative scale that summarizes the responses in Table 3. Statistical significance was
assumed for a p-value less than 0.05. It is important to note that these statistics do not
depend on the proportion of respondents whose answers change. Instead, they quantify
whether they are more likely to change in one direction than another. Bowker's statistic
generalizes McNemar's to cases where there are more than two response choices. It tests
whether - among those whose answers changed - the direction of change was symmetrical.
For example, did responses change from 2 to 3 as often as they changed from 3 to 2?

Responses provided at the meeting registration desk

A total of 126 practitioner-investigators attended, all of whom completed this questionnaire
(Table 1). At least 95% of the attendees from each region reported having received the
report that compared their individual responses from the baseline questionnaire to other
DPBRN dentists. The time spent reviewing the report varied widely. There was also
considerable variability in the proportion who reported having discussed this individualized
report before the meeting with their colleagues, and this varied significantly by DPBRN
region.

A total of 30% said that as a result of considering these individualized results, that they have
changed how they diagnose dental caries. This percentage did not significantly vary by
DPBRN region. A similar percentage (27%) said that they would change how they treat
dental caries, but this percentage did significantly vary by region, with practitioner-
investigators from the FL/GA and MN regions reporting the highest percentages.

Post-meeting responses

Table 2 shows responses to the post-meeting questionnaire. Most (59%) practitioner-
investigators said that as a result of the meeting, they will change how they diagnose dental
caries. The percentage for change in treatment of caries was even higher (82%). The
percentages for both diagnosis and treatment varied significantly by DPBRN region.

Table 2 also shows responses to three questions used to evaluate the effectiveness of the
meeting. All practitioner-investigators liked meeting with fellow DPBRN practitioner-
investigators. A total of 97% either agreed or strongly agreed with the statement that the
meeting was useful to clinical practice, and 97% felt that the meeting increased their interest
in participating in future DPBRN studies. None of the responses to these three questions
varied significantly by DPBRN region.

Comparison of baseline and post-meeting responses to clinical questions

Diagnostic methods—Table 3 shows results of comparing responses to clinical questions
at baseline with those reported after the meeting. Of the six questions about diagnostic
methods, one significantly differed between these two time points: use of a dental explorer.
The change was toward a more-conservative approach, meaning that the explorer would be
used on a smaller percentage of patients.

Treatment scenarios—Table 3 also shows results of comparing responses to the seven
treatment scenarios at baseline with those reported after the meeting. A statistically
significant change toward a more-conservative approach was evident in six of the seven
scenarios.
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Discussion

These findings are consistent with the informal reports that DPBRN practitioner-
investigators had provided about the effectiveness of collegial interaction in changing
clinical practice. The responses provided at the meeting registration desk suggest that only a
minority (less than one-third) had any intention to change diagnosis or treatment based only
on comparing how they diagnose and treat dental caries as an individual practitioner-
investigator to how other practitioner-investigators do so. However, as a result of the
meeting, the majority of these same practitioner-investigators stated an intention to change
both diagnosis and treatment in some manner, and thereby had taken the next step toward
implementing change and translating the latest scientific evidence into regular clinical
practice. This movement from no stated intention to a stated intention is consistent with
health change theory that suggests that movement to this “next step” is a prelude to the
subsequent “next step” of actual implementation of change.26: 27

These findings are consistent with implementation theory and with literature about
implementation methods used with other health care professionals. A change in knowledge
about the latest evidence is necessary for change, but not sufficient.28 This is why passive
dissemination of materials, developing clinical guidelines, or simply attending didactic
meetings generally have not been effective.10 Interventions that target other barriers to
change have a larger impact. These include interventions that take into account the context
of the individual practice, such as that practice's patients and the constraints and incentives
due to its particular financial and health care system circumstance.® 2 This is why the
PBRN research context might be especially useful — because practitioner-investigators are
considering data from their own practices and are listening to views about these data from
other practitioner-investigators who share many of the same constraints, incentives, and
motivations. That is, participating in the PBRN activities may create an openness to change
and fellow practitioner-investigators can themselves act as change agents. In the context of
the DPBRN meeting, those who were most “eligible” to act as change agents were those
who had already incorporated the more-conservative approaches to caries diagnosis and
treatment, given that the more-conservative approach is the one supported by the scientific
evidence. Additionally, these meetings encourage collegial interaction among peers and
generation of ideas for new studies, activities which themselves may help speed translation
of evidence into regular practice. Because this first investigation shows promise, further
systematic investigations are warranted - investigations into which methods work best and in
the most practical manner.

Study designs exist on a continuum of inferential power.30 At the highest end of the
spectrum lies the one with the greatest rigor, the well-done double-masked randomized
clinical trial. The design of the current study is toward the other end of that spectrum. This
study did increase scientific inferential power by moving from informal anecdotal reports to
collection of data from many practitioner-investigators, and by collecting these data in a
standardized manner. Although we would like to include all DPBRN practitioner-
investigators (not just the ones who attended the meeting) to answer the questionnaire about
diagnostic and treatment scenarios, the study did benefit by having a “before/after” design in
which responses from before the meeting were compared to those after the meeting - on the
same individuals. Furthermore, the changes observed were in the expected direction: toward
a more-conservative approach, the approach that is supported by the latest scientific
evidence. “More-conservative” is defined in this context using the definitions stated in Table
3; namely, providing minimal, preventive, or no intervention, in contrast to doing a surgical/
restorative intervention. Therefore, we can say that if the method of having a highly-
interactive meeting that encourages frank discussion in a collegial setting - such as the one
that we held - is effective in moving evidence into regular clinical practice, then the results
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we observed are consistent with that, although not conclusive of it. The fact that this change
in intention was also associated with change in stated clinical practice (i.e., the questions
about how you would diagnose and treat patients in your practice now) is also consistent
with the conclusion that this method is effective. Appropriate next steps would be to query
all DPBRN practitioner-investigators (not just the ones who attended the meeting), followed
by a single-masked randomized trial to test the effectiveness of this translation-to-practice
strategy.
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Appendix 1: Treatment scenarios asked at baseline and after the meeting

[these are the first three treatment scenarios listed in Table 3 of the manuscript]

Please use the following guide for the treatment codes used in scenarios 1-3. For each question, circle the letters which
correspond to the treatment codes you would choose for scenarios described. You may circle more than one treatment
code per question.

Scenario 1 Scenario 2 Scenario 3

a. No treatment today, follow the patient regularly a a a

b. Instruct patient in plaque removal for the b b b
affected area

[ In-office fluoride c c c

d. Prescription for fluoride d d d
Recommend non-prescription fluoride e e

f. Use sealant or unfilled resin over tooth f f f

g. Chlorhexidine treatment g g g

h. Polish, re-surface, or repair restoration, but not h h h

replace

i Replace entire restoration i i i

1. Imagine that the patient is a 30-year old female with no relevant medical history.
She has no complaints and is in your office today for a routine visit. She has been
attending your practice once every two years on a regular basis for the past 6 years.
She has 5 existing restorations, and is not missing any teeth. Indicate what
treatment you would provide to the restoration shown by the arrow in the first
picture on the left. Please circle your answers above.
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Reprinted from Mjér, 2005,41 with permission

Now imagine the patient has no other dental restorations or dental caries and is not
missing any teeth. Indicate what treatment you would provide to the restoration in
the second picture on the left. Please circle your answers above.

Reprinted from Mjér and Toffenetii, 2000,43 with permission

Continue to imagine the patient has no other dental restorations or dental caries and
is not missing any teeth. Indicate what treatment you would provide to the
restoration in the third picture on the left. Please circle your answers above.

Courtesy of Dr. Ivar Mjor

Appendix 2: Treatment scenarios asked at baseline and after the meeting

[these are the next three treatment scenarios listed in Table 3 of the manuscript — labeled as
“Occlusal caries scenarios”]

SECTION 4: Please use the following guide for the treatment codes used in question 15.
For each question, circle the letters which correspond to the treatment codes you would recommend for each of the five

cases.

If treatment code “n” (other) is used, please specify. You may circle more than one treatment code per case.

T

o

No treatment today, follow the patient regularly
In-office fluoride

Recommend non-prescription fluoride
Prescription for fluoride

Use sealant or unfilled resin over tooth
Chlorhexidine treatment

Minimal drilling and sealant

Minimal drilling and preventive resin restoration
Air abrasion and a sealant

Air abrasion and preventive resin restoration
Amalgam restoration

Composite restoration

Indirect restoration

Other treatment [Please specify]
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The patient is a 30 year old female with no relevant medical history. She has no complaints
and is in your office today for a routine visit. She has been attending your practice on a
regular basis for the past 6 years.

15. Indicate how you would treat the tooth shown if the patient has no other teeth with
dental restorations or dental caries and is not missing any teeth.

Reprinted from Espelid et al 1997 with permission

Case 1 Case 2 Case 3
abcde fg abcde fg abcde fog
hijkIlmn hijklmn hijkIlmn

Appendix 3: Treatment scenarios asked at baseline and after the meeting

[this is the next treatment scenario listed in Table 3 of the manuscript — labeled as “Proximal
caries scenario”]

Please circle the one number that corresponds to the lesion depth at which you think it is
best to do a permanent restoration (composite, amalgam, etc.) instead of doing preventive
therapy.

The patient is a 30-year old female with no relevant medical history. She has no complaints
and is in your office today for a routine visit. She has been attending your practice on a
regular basis for the past 6 years.

The patient has no dental restorations, no dental caries, and is not missing any teeth.
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