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Abstract: The concept of shared decision making (SDM) is an important emerging trend in clinical medicine but has received
little or no attention in the dental literature. Decision aids can play a useful role in SDM by helping patients and clinicians choose
among reasonable alternative treatment options. The purpose of this study was to develop and test an Endodontic Decision Board
(EndoDB) for chairside use to help clarify treatment alternatives, benefits, risks, prognosis, and costs when root canal therapy or
extraction of a tooth was indicated. The hypothesis was that the use of the EndoDB would lead to improved patient knowledge,
greater satisfaction with the decision-making process, and no difference in anxiety when compared to the standard discussion and
informed consent process (usual care). The EndoDB was tested in a randomized controlled trial in a postgraduate endodontics
clinic. After treatment discussion, a brief questionnaire was completed by the patient to measure knowledge, satisfaction, and
anxiety. Patients in the EndoDB group (n=32) demonstrated a small, but statistically significant, increase in knowledge (t-test;
difference=+0.37; p=0.03) compared to the usual care group (n=35). There was no difference between groups in the measures

of satisfaction or anxiety (Mann-Whitney U-test; p>0.05). Decision aids may emerge as a useful tool to facilitate SDM and
evidence-based clinical practice.
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atient preferences for dental treatment alter-
natives are mostly unknown. In a comprehen-

sive review of articles published in the last

thirty years on decision analysis in dentistry,' sixty-
seven articles were identified but only two included
an analysis of patient utilities in the clinical decision-
making process. Patients’ attitudes about the cost of
treatment alternatives are rarely considered.> The
emerging mandate in dental education to teach and
practice evidence-based dentistry will require a bet-
ter understanding of patient preferences in addition
to application of the best available evidence and clini-
cal judgment.® The 1995 Institute of Medicine re-
port, Dental Education at the Crossroads, acknowl-
edges the need for development of a dental health
care delivery system that focuses on patient-centered
care and recommends an educational system in which
“patients’ preferences and their social, economic, and
emotional circumstances are sensitively considered.”
The concept of shared decision making (SDM)

is an important emerging trend in clinical medicine
but has received little or no attention in the dental
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literature. Frosch and Kaplan® define SDM as a pro-
cess in which the patient and clinician consider out-
come probabilities and patient preferences and reach
mutual agreement on the appropriate health care de-
cision. Their review of the literature strongly sug-
gests that most patients want to be involved in the
decision-making process (treatment decision) but
often prefer to leave actual problem-solving tasks
(diagnosis and treatment details) to the clinician.
Most patients desire information regarding their dis-
ease condition, but individual preference for degree
of involvement in the decision-making process is
highly variable.’ Decision aids may be useful tools
to assist in communicating relevant information but
should be adaptable for use with patients that have
different needs for information and desire for involve-
ment in the decision-making process. Shared deci-
sion making may also require health care providers
to develop communication skills that are often be-
lieved to be lacking.” In addition to the ethical and
legal reasons for accurate and complete disclosure
of relevant risks, benefits, and treatment alternatives,
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treatment outcomes may be improved when patients
are more involved in the decision-making process.®’

Dental professionals are most often concerned
with the technical aspects of dental treatment while
patients tend to place a higher value on symptomatic
relief of oral disease.'” Patients and dentists can be
expected to hold different attitudes about the value
of potential treatment outcomes. Patient perceptions
of oral health and disease are strongly related to ac-
ceptance of proposed treatment, and subsequent com-
pliance is dictated by a patient’s psychological and
economic preferences.!" It is important for health
professionals to understand potential differences be-
tween their personal preferences and patient prefer-
ences for various treatment options. Shared decision
making (SDM) is a model for actively engaging pa-
tients in the clinical decision-making process by pro-
viding patients with the best currently available clini-
cal evidence regarding expected treatment outcomes
and allowing for the clarification of patient and prac-
titioner preferences.

Fyffe and Kay'? used a standard gamble ques-
tionnaire to assess utilities for four different states
of tooth health held by the general public and den-
tists. The standard gamble technique poses a series
of hypothetical questions to determine the value (util-
ity) a patient places on a given health state or out-
come. The average utilities for dentists were found
to be consistently higher than the general public.
Gibbard and Zarb,"” in a prognosis study of single
tooth dental implants, report factors that are signifi-
cant to health care professionals may not be impor-
tant to patients. Even among groups of dentists and
dental specialists, the thresholds for treatment vary
widely and may depend more on personal values than
objective analysis of treatment costs, prognosis, risks,
and alternatives.'*!> Matthews et al.'® discuss sev-
eral of the most common patient preference measure-
ment techniques including rating scales such as a
visual analogue scale, standard gamble, time trade-
off, and contingent valuation (also known as will-
ingness to pay). Each of these tools may be useful
for eliciting patient utilities. However, all of these
techniques are of limited value as a chairside tool
for assisting patients and clinicians in the decision-
making process.

Levine et al.'” introduced a decision board (DB)
instrument to help inform patients with breast can-
cer about the benefits and risks of adjuvant chemo-
therapy. The DB is a visual aid used in a bedside or
chairside consultation environment and presents in-
formation regarding probabilities of treatment out-

comes and quality of life associated with treatment
choices. Validity and reliability of the DB instrument
were established by testing the instrument on healthy
women volunteers prior to clinical use with cancer
patients. The DB was well accepted by patients and
health care providers. The authors state that the DB
enhances patient involvement and satisfaction with
the decision-making process by providing unbiased
information to supplement physician-patient commu-
nication. In addition, the DB is relatively inexpen-
sive and could be modified for other types of dis-
eases and clinical decisions. Matthews et al.'®
describe the DB as an instrument used to transfer
information available from clinical research to the
patient. They report that use of DBs would be ap-
propriate to assist patients with decision making in
dentistry although, to date, this instrument has not
been used in dental health care.

Decision aids can play a useful role in shared
decision making by helping patients and their physi-
cians choose among reasonable treatment options. '
A systematic review of decision aids for patients
making decisions about health treatment or screen-
ing options demonstrated that decision aids produced
higher knowledge scores, lower decisional conflict
scores, and more active patient participation in the
decision-making process without increasing patient
anxiety.'” Decision boards represent a viable option
for facilitating SDM.°

Our hypothesis is that the use of a chairside
endodontic decision board (EndoDB) will lead to
improved patient knowledge, greater satisfaction
with the decision-making process, and no difference
in anxiety when compared to the standard discus-
sion and informed consent process (usual care). The
purpose of our study was to develop an EndoDB for
chairside use to assist patients and clinicians in the
decision-making process and to test this instrument
in a randomized controlled clinical trial.

Methods

A draft EndoDB was developed and distrib-
uted to University of Illinois at Chicago College of
Dentistry faculty in the Departments of Endodon-
tics, Periodontics, Oral Surgery, and Restorative
Dentistry for feedback regarding accuracy and clar-
ity. In addition, a member of the College of Medi-
cine Department of Medical Education with special
expertise in clinical decision making and two Col-
lege of Dentistry behavioral scientists reviewed the
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draft EndoDB and offered suggestions. Estimated
costs for each treatment option were based on the
current College of Dentistry (COD) fee schedule.
COD fees are approximately 60 percent of private
practice fees; this percentage is relatively consistent
across the different specialties and procedures. Prog-
nosis for each treatment option was based on a re-
view of the current literature. Potential risks and ben-
efits were derived from a review of informed consent
forms and discussions with general dentists and den-
tal specialists.

The EndoDB went through two revisions based
on feedback from experts in clinical dentistry and
behavioral science. Modifications to the draft instru-
ment were made to improve accuracy and clarity.
The final EndoDB (Figure 1) is believed to provide
a concise and valid portrayal of prognosis, benefits,
risks, and costs for the various treatment options
based on review by a group of experts. The research
protocol and all supporting documents (consent form,
EndoDB, and patient questionnaire) were submitted
to the University of Illinois at Chicago Institutional
Review Board, and approval was obtained (IRB
#2002-0555).

The primary outcome variables were knowl-
edge of treatment options (knowledge), satisfaction
with the decision-making process (satisfaction), and
anxiety about treatment choice (anxiety) under con-
ditions in which root canal treatment or extraction
was indicated. The independent variable was the use
of the EndoDB compared to the standard discussion
and informed consent process (usual care).

A patient questionnaire was developed to mea-
sure knowledge, satisfaction, and anxiety. Five ques-
tions were used to measure knowledge (Figure 2). The
difference in mean number of correct answers for each
group was compared with a t-test. For the purpose of
sample size calculation, the minimum important dif-
ference between groups was set at one additional ques-
tion answered correctly for the EndoDB group. The
standard deviation was estimated to be one question,
power=0.80, and p<0.05. The minimum sample size
for the knowledge variable was determined to be sev-
enteen subjects per group.

Satisfaction and anxiety were both measured
using a seven-point Likert scale. The responses were
treated as ordinal data and analyzed with a Mann-
Whitney U-test. The expected difference between
groups was set at “1” unit on a scale of 1 to 7, stan-
dard deviation=one unit, power=0.80, and p<0.05.
The minimum sample size for each group was deter-
mined to be forty. Satisfaction was measured with
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the question: “How satisfied were you with the ex-
planation of your treatment options (not the actual
treatment)?” Anxiety was measured with the ques-
tion: “Did the explanation of treatment options make
you more or less anxious about the treatment?”
Four second-year residents in the Advanced
Specialty Program in Endodontics were recruited to
participate as the clinicians for this study. Residents
first met with the principal investigator (P.1.) to dis-
cuss the general nature of the study and explain the
patient questionnaire and envelope for residents to
record information. Residents then enrolled forty
consecutive patients that met all inclusion criteria
into the study. This was considered the initial “run-
in” part of the study to establish base line values prior
to introduction of the EndoDB. The residents then
participated in a focus group with the P.I. to discuss
the EndoDB and perform a calibration exercise.
Subjects for the clinical trial were recruited by
the endodontic residents from the pool of patients
referred to the postgraduate endodontics clinic for
root canal treatment. Patients assigned to the post-
graduate endodontics clinic have been through a pre-
liminary screening and/or treatment planning pro-
cess, and it has been determined that root canal
treatment for one or more teeth is indicated. Minors,
non-English-speaking patients, and patients who lack
the capacity to understand or make their own medi-
cal treatment decisions (e.g., patient with advanced
Alzheimer’s disease) were excluded from the study.
All other patients were asked to participate in the
study. Four computer-generated randomization lists
(one for each resident) were prepared by the P.I. Each
resident used the list to assign patients to one of the
two groups. Allocation was concealed from patients.
Postgraduate residents presented the benefits, risks,
prognosis, and costs associated with the treatment
alternatives using either the standard informed con-
sent process (usual care) or the EndoDB. Subjects
completed the questionnaire after treatment discus-
sion but before treatment was started. The patient
placed the completed questionnaire into the envelope
and sealed it. The resident then entered the appropri-
ate information (EndoDB or usual care, treatment
option selected, estimated cost, and prognosis) on the
outside of the envelope and returned it to the P.I.
The data were collected in two phases begin-
ning in January 2004 and ending in May 2004. Prior
to residents’ exposure to the EndoDB, forty consecu-
tive patients were asked to participate in the study
by completing the patient questionnaire following
the standard treatment discussion and informed con-
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Your dentist has advised you that your tooth has an inflamed or infected pulp (nerve) and
needs treatment. You have five options. Each option has different benefits, risks, costs, and

probable outcomes.

No treatment

No time is required other than the consultation.

No cost other than the consultation fee.

There is about a 50% chance that this tooth

will cause you significant discomfort and/or a serious

infection over the next five years.

50% chance of keeping this tooth for five or more years.

Extraction and
no tooth replacement

One to three appointments will be required.
The cost is about $50 to $260.

The infection will be cured but there is a
moderate risk that your other teeth will move
and you will lose some chewing ability.

0% chance of keeping this tooth for five or more years.

Extraction and
placement of a bridge

Five to seven appointments over three to four months will be
required to replace the missing tooth

The cost is about $1500 to $2000.

The infection will be cured. The teeth on either side will be
shaped to attach the bridge. The bridge will look and function
almost as well as your natural tooth.

95% chance of keeping this tooth replacement for five or more
years.

Extraction and
placement of an implant

Seven to eight appointments over nine to 10 months will be
required to replace the missing tooth.

The cost is about $1850 to $2000.

The infection will be cured. There is a slight chance of discomfort,
infection, and/or failure of the implant to attach to the bone. The
implant will look and function like your natural tooth.

95% chance of keeping this tooth replacement for five or more
years.

Root canal treatment

Figure 1. The final EndoDB

Four to six appointments over three to four months will be
required for treatment.

The cost is about $900 to $1100.

The infection will be cured although there is a slight risk of short-
term discomfort and a slight future possibility that the infection
will return and the tooth may need additional treatment.

90% chance of keeping this tooth for five or more years.

R 4/03 UNC Publications Services PO3-01248
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List of the five knowledge questions from patient questionnaire:

1. What is the approximate chance of success for your treatment? %

2. About how much will it cost for all treatment associated with this tooth? $

3. What do you consider to be the major benefit of your treatment?

4. What is/are the major risk(s) associated with your treatment?

5. Do you feel that you were given enough information to make the best treatment choice (circle one)?

YES NO

Figure 2. Five knowledge questions from the patient questionnaire

sent process (usual care). This part of the study was
used to establish baseline data for the usual care in-
formed consent process since it is possible that resi-
dents’ training in the use of the EndoDB would alter
their subsequent usual care informed consent patient
discussions. All forty patients agreed to participate
in the study, but only thirty-two questionnaires were
useable. Several residents did not initially understand
the need for entering data on the envelope and plac-
ing the matched questionnaire into the proper enve-
lope. After residents’ training in the use of the
EndoDB, eighty consecutive patients presenting for
care in the postgraduate endodontics clinic were as-
sessed for eligibility. Seventy patients met the inclu-
sion criteria and were randomly assigned to either
the experimental group (EndoDB) or control group
(usual care). Sixty-seven questionnaires were prop-
erly completed and useable for the study. A Partici-
pant Flow Diagram is presented in Figure 3.
Postgraduate residents in the Department of
Endodontics provided the root canal treatment and
administered the EndoDB. Appropriate treatment was
provided regardless of the patient’s decision to par-
ticipate in the study. There was no penalty for refus-
ing to participate. Patients who choose to participate
received a $10 fee reduction for the treatment or a
$10 credit to their account (patient’s choice). Patients
filled out the questionnaire after discussion of treat-
ment options and prior to the initiation of treatment.
The patient placed the form in the envelope. On the
outside of the sealed envelope, the resident entered:
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group (usual care or EndoDB), treatment option se-
lected, predicted prognosis, and estimated cost. There
were no patient or resident identifiers on the patient
questionnaire or the envelope. The questionnaire re-
sults were therefore completely anonymous. For data
analysis, forms were removed from the envelopes
and group identifier information (pre-trial, UC, or
EndoDB) was masked prior to scoring. The P.I. dis-
creetly observed residents as they administered the
EndoDB to ensure consistency of presentation.

Results

Knowledge of treatment options was measured
on a scale of “0” to *5,” with the score representing
the total number of correct answers to five questions
(Table 1). A statistically significant difference be-
tween groups was found using ANOVA (p=0.03). An
independent samples t-test was performed to com-
pare the EndoDB group to the Usual Care (UC)
group, and the difference was also statistically sig-
nificant (p=0.03). Subjects in the EndoDB group

Table 1. Knowledge

Group N Mean Std Dev
Pre-trial (“run-in”) 32 4.09 1.03
EndoDB 32 4.63 0.55
Usual Care (UC) 35 4.26 0.78
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Assessed for eligibility
(n=80) Did not meet inclusion
criteria (n=10)
»  (minors and non-
v English-speaking)
Eligible for study and
randomized (n=70)

A\ 4 A\ 4

Assigned to EndoDB
group (n=35)

Assigned to Usual Care
(UC) group (n=35)

A 4 A 4

Analyzed (n=32) Analyzed (n=35)

(3 excluded due to
incomplete
questionnaires)

Figure 3. Participant flow diagram

scored 0.37 points higher on the knowledge scale.
No significant difference was found between the pre-
trial (“run-in”’) group and the trial Usual Care group
(p=0.47).

The five knowledge questions were analyzed
separately to determine if specific questions were
more or less likely to be answered correctly in the
EndoDB group (Table 2). Patients in the EndoDB
group correctly answered questions #1, 2, 3, and 4
more frequently than patients in the UC group. The
largest differences were observed with question #1
(14 percent) and question #2 (20 percent). These two
questions related to prognosis and cost, respectively.
However, even the 20 percent difference found be-
tween groups for question #2 was not statistically
significant (Chi-square test, p=0.07) with the sample
size in this study.

Satisfaction with the decision-making process
was measured by response to question #6 using a
seven-point Likert scale (Table 3). A higher number
indicated a higher level of satisfaction with the

decision-making process. There was no significant
difference between groups using the Mann-Whitney
Rank Sum Test (p=0.82).

Anxiety was measured by response to ques-
tion #7 using a seven-point Likert scale (Table 4). A
lower number indicated less anxiety about the treat-
ment choice. There was no significant difference
between groups using the Mann-Whitney Rank Sum
Test (p=0.27).

Discussion

“Effective” vs. “Preference
Sensitive” Treatment Decisions

Health care decisions can be divided into two
broad categories based on the strength of evidence
available to support the intervention and the expected
benefit to the patient.?® “Effective” treatments are
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those where the known benefits are substantial com-
pared to the risks and where treatment will predict-
ably improve the patient’s quality of life. “Prefer-
ence sensitive” treatments are those with either an
uncertain benefit to risk ratio or those that are more
dependent on patient values. In preference-sensitive
decisions, the best decision may be unclear. Deci-
sion aids may be particularly useful in these situa-
tions to assist patients and clinicians in evaluating
the best available evidence, clarify patient values,
and lower decisional conflict.'” The EndoDB was
designed for use as a decision aid for a preference-
sensitive decision (treatment choices when root ca-
nal therapy or extraction is indicated).

Comparison to Related Studies

The use of a DB as a decision aid to assist with
dental treatment decisions is a previously untested idea.
Although the magnitude of benefit derived from use
of the EndoDB in this study was found to be rela-
tively modest, the findings are not inconsistent with
similar research in medicine. The EndoDB yielded a
small, but statistically significant, improvement in

Table 2. Item analysis

knowledge of treatment options. Item analysis of the
questions used to form the composite knowledge score
suggests that the EndoDB facilitated more effective
communication regarding prognosis and cost infor-
mation but was a less effective tool for informing pa-
tients of relative benefits and risks.

A recent review of 131 decision aids found a
consistent increase in knowledge when a decision
aid was used and compared to usual care.”” Addi-
tional benefits noted with the use of decision aids
were: more realistic expectations, lower decisional
conflict, increased proportion of patients active in
the decision-making process, and reduced propor-
tion of patients who remain undecided after the in-
tervention. In this same review, decision aids were
found to do no better than usual care in affecting
satisfaction and anxiety. These findings are consis-
tent with the results of the EndoDB clinical trial, al-
though the expectation was that an increase in satis-
faction with the decision-making process would
result from the EndoDB intervention. It is possible
that a greater benefit could be realized following fur-
ther development and testing of the instrument.

KNOWLEDGE QUESTIONS (% correct answers for each question)

Group Q #1 Q #2 Q #3 Q #4 Q #5
(% success) (cost) (benefits) (risks) (enough info?)
Pre-trial (“run-in”) (n=32) 84% 66% 94% 69% 100%
EndoDB (n=32) 91% 88% 100% 91% 97%
UC (n=35) 77% 66% 97% 86% 100%
Table 3. Satisfaction
1 2 3 4 5 6 7
very somewhat somewhat very
dissatisfied dissatisfied dissatisfied neutral satisfied satisfied satisfied
Pre-trial (“run-in’) 2 0 1 1 1 7 20
EndoDB 2 0 1 1 0 4 24
ucC 1 0 0 0 0 10 24
Table 4. Anxiety
1 2 3 4 5 6 7
much less less slightly less no slightly more more much more
anxious anxious anxious difference anxious anxious anxious
Pre-trial (“run-in”) 5 9 2 7 4 1 4
EndoDB 6 9 1 8 6 1 1
uC 6 8 1 7 4 3 6
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Can the EndoDB Be Modified to
Enhance Its Potential Benefit?

The most relevant outcome measure for an in-
tervention in health professions education is improve-
ment in quality of life, either for an individual pa-
tient, group of patients with a common condition, or
society at large. In particular, the goal of an effective
decision aid should be to maximize the chances of a
desirable health care outcome while minimizing the
risks of an adverse event.?

The EndoDB developed in this study is now
ready for further refinement. First, it would be use-
ful to know what information patients really want
and need to make informed decisions. Information
needs as defined by patients is the most appropriate
starting point.” As previously noted, an individual
patient’s desire for knowledge and discussion of treat-
ment options is highly variable and difficult to pre-
dict.® Patient autonomy in the decision-making pro-
cess is an important legal and ethical requirement;
however, it is known that some patients do not de-
sire an active role in making decisions regarding their
own health.?! Therefore, a simple screening tool to
help determine desire for information would be use-
ful in customizing the treatment discussion for each
patient. Second, for patients who desire active in-
volvement in the decision-making process, the spe-
cific content needs should be determined. In the
EndoDB study, a panel of dental experts, not patients,
determined what information was relevant and im-
portant. Focus groups with patients could be used to
discover the type and amount of information patients
would like to receive. Third, a full color electronic
version of the EndoDB could be developed and eas-
ily updated as needed. Connection to a touch sensi-
tive panel (AKA “tablet PC”) would allow for real
time drawing and customization of the figures and
notes. Finally, greater attention should be given to
the evaluation instrument used in this study. In par-
ticular, did the one-page questionnaire accurately
measure knowledge, satisfaction, and anxiety? Fur-
ther development and testing of the EndoDB should
include efforts to establish reliability and validity of
the questionnaire instrument.

Patients seen in the postgraduate endodontics
clinic were prescreened but still could choose an
option other than root canal treatment and crown af-
ter the discussion and consent process (none of them
did). Introducing the EndoDB at an earlier stage in
the treatment planning process could have a greater

impact on actual decision making, but this will need
to be tested in a subsequent trial. We used knowl-
edge, satisfaction, and anxiety as surrogate measures
for our real outcome of interest (improved shared
decision making), but we acknowledge that the qual-
ity of the shared decision-making process is multi-
factorial and not easily defined.

Decision Boards in Dental
Education

Decision aids, and in particular decision boards,
could have multiple uses in health professions edu-
cation and could facilitate the goal of evidence-based
clinical practice. Communication skills are a core
competency for health care professionals.” Shared
decision making requires excellent communication
skills and can be facilitated by the use of decision
aids such as the EndoDB. The principle of patient
autonomy is central to the clinical use of a decision
board. However, perhaps of even greater value to
health professions students is the learning that will
occur during the development of a decision aid. A
general principle of adult learning is that the respon-
sibility for learning shifts from the teacher to the stu-
dent. In addition, adult learners benefit from active
engagement and perceived relevance of the learning
assignment.?? The first step in the development of a
decision board or similar decision aid is the identifi-
cation of a relevant clinical decision making prob-
lem. The next step, a student-directed systematic re-
view of the literature, could be considered an
important scholarly activity for health professions
students and residents.?

Even in the absence of a significant measur-
able benefit for the patient, students’ educational
needs could be well served by the process of devel-
oping a decision board. In dental education, many
common clinical scenarios are ripe for the develop-
ment of decision boards. For example, the relative
benefits, risks, and costs of prophylactic third molar
extraction, nonsurgical vs. surgical approaches for
the treatment of periodontal disease, choice of den-
tal restorative materials, and benefits of widely ac-
cepted (but sometimes unproven) preventive mea-
sures would all be good subjects for development of
a decision board.

The hypothesis that student-directed develop-
ment of decision boards could be an effective edu-
cational tool is untested. However, the process is
similar in many ways to problem-based learning
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(PBL). The rationale and psychological basis of PBL
have been well described by Norman and Schmidt.*
Shuler described the recent implementation of a PBL
curriculum at a U.S. dental school and advocates PBL
as an excellent strategy to prepare dentists for the
challenges of present and future clinical practice.”
However, a recent analysis of PBL cases at a major
North American medical school suggests that stu-
dents may be directed to focus more on the “prob-
lem” and not on patient preferences for treatment.?
If this finding is supported by subsequent research,
the argument for student development and use of
decision board type instruments may become even
more compelling. Decision boards are designed to
present the best available evidence but even more
important, decision boards encourage open commu-
nication between clinician and patient and the ex-
plicit consideration of patient preferences for treat-
ment options.

Conclusions

This study explored the use of a novel deci-
sion aid for use in clinical decision making in den-
tistry. The EndoDB yielded a small, but statistically
significant, improvement in patient knowledge of
treatment options. Decision boards may emerge as a
useful tool in health professions education to facili-
tate SDM and evidence-based clinical practice.
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