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1. INTRODUCTION
A. Background
Informed consent procedures in dentistry have become lost in illegible forms,
non-standardized guidelines, and one-sided conversations documented on a signature
line. In a time of instantaneous information, the traditional consent procedures require
revision to preserve the doctor-patient relationship and enhance shared decision-making
in dentistry1. The traditional written form guidelines assume that the clinician is capable
of having a thorough conversation so that patients are able to make an educated decision
on their treatment, while also documenting the conversation for legal protection. Formbased informed consent procedures often fail to consider patients’ health literacy levels,
are non-customizable, and are losing their place in a digitized clinical setting. Recent
attempts to modernize and customize informed consent procedures in dentistry include
illustrated pamphlets and electronic delivery methods, such as PowerPoint.
The historical roots of consent can be traced back to the early 1900’s which
emphasized patient autonomy, and evolved in the 1960’s to include the informed
component2. In 1972, a landmark case in the US Court of Appeals delineated the need to
disclose all potential risks to patients regarding treatment 2. Since then, clinicians’ options
for informed consent have been outlined by state legislatures and dental association
guidelines that have remained largely unchanged in the last twenty years. These
guidelines recommend a form-based consent and an accompanying discussion with the
bottom line focusing on obtaining the signatures of the patient, practitioner, and a witness
for legal documentation. Beginning in 1972 and into the mid-1990’s several authors
began defining the process by which a healthcare choice is made by the patient together
1

with one or more healthcare professionals as shared decision-making 3. This emphasis on
patient-centered decision making led to many studies revisiting the informed consent
process, and in 1997 the American Association of Endodontists revised their informed
consent guidelines, which stand as the current guidelines. In 2006, Baum presented
automated informed consent software with digital signature capture as a way for
physicians to expedite the consent process with a generalized form that included all of the
necessary legal elements such as patient name, institution and physician name, alternative
treatments, etc.4. Informed consent forms in dentistry have been largely incorporated into
automated patient software programs where integration of all documentation is
convenient for the practitioner and the institution, but examinations of patient satisfaction
indicate a lack of communication and information between practitioner and patient 5, 6.
Recent research has examined ways to combine legally sound informed consent
documentation with adequate patient information to promote comprehension and
decision-making; however, many dental professionals still rely on unchanged
communication guidelines to aid patient decision-making regarding their treatment. It is
important that dental associations and clinicians take a step back to reexamine and
consider revising informed consent protocols for enhancement of communication in order
to maximize patient understanding and to continue the growth of the profession.
B. Previous Work
Audiovisual methods were first used for patient information and participation in
clinical trials in medicine in the early 1990’s. Since then numerous studies have
documented the success of audiovisual augmented informed consent procedures in
medicine. There are fewer publications in the dental literature; however, the findings of
2

several well conducted randomized clinical trials conclude that there is a need for
improved informed consent procedures in dentistry. For example, Farrell et al., in a
systematic review of 29 randomized controlled trials, including one within the field of
dentistry, found that audiovisual interventions improve patient recall of information with
no adverse impact on satisfaction or anxiety with the consent process 7. Additionally,
Kinnersley et al., in a Cochrane review of nearly 10,000 patients, concluded that
‘standardized consent forms in which clinicians are expected to confirm that they have
provided particular information to patients may be helpful, but they may also promote a
‘tick-box’ approach to giving information, and risk the patient being overloaded with
factual information which they may struggle to comprehend. ’8. One reference in
particular in the Cochrane review from the specialty of endodontics to date: Johnson et al.
2006 published in the Journal of Dental Education. In the study, a chairside endodontic
decision board was developed and tested for use in clarifying treatment alternatives, risks,
benefits, prognoses, and finances in patients requiring non-surgical root canal therapy
(NSRCT). This publication serves as the single clinical trial published in the endodontic
literature regarding the consent process for root canal treatment. Additionally, a citation
by McCaul, McHugh, and Saunders from the International Endodontic Journal in 2001
outlines the complexity of decision-making in endodontics and can be influenced by
patient and doctor-related factors, including informed consent. The authors suggest that
professional guidelines standardize the approach to decision making across specialties.
This is especially true for invasive dental procedures like surgery and endodontic therapy.
General practitioners who perform specialty procedures make up a large proportion of the
population for which dental litigation claims are filed. Therefore, modification of
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informed consent for endodontic procedures will aid the specialist and the general
practitioner in protecting him or herself from consent litigation claims and will enhance
shared decision-making between patients and practitioners. Most recently, the cover
article of the August 2016 Journal of the American Dental Association was a systematic
review by Moreira et al. entitled: Informed consent comprehension and recollection in
adult dental patients. The authors showed that conventional informed consent processes
lead to comprehension percentages of 27% to 85% and recollection rates of 20% to 86%
compared to informed consent processes enhanced by additional media which were
improved to 44% to 93% comprehension and 30% to 94% recollection rates20. The results
of the systematic review were based on 19 studies, including the endodontic clinical trial
by Johnson et al. in 2006. Dr. Linda Levin, the immediate past president of the American
Association of Endodontists (AAE), released her president’s message in the latest
Communique in January 2017 entitled: Informed consent: Does it begin with public
awareness? In her statement, Dr. Levin emphasizes the need to modify consent
procedures to include the expertise of the provider for true informed consent, specifically
mentioning that “all endodontists are general dentists, but not all general dentists are
endodontists”24. Her statement has implications where the specialty of endodontics may
be able to set a precedent for modified informed consent procedures to improve patientcentered care both within the specialty and for general dentists, alike.
The dental literature is sparse in terms of high quality studies investigating
informed consent. Kang and others developed a modified consent form for orthodontic
procedures. Three patient-parent groups (n=180) reviewed either the American
Association of Orthodontists (AAO) standard consent form, a modified written consent
4

form with easier readability, or the modified consent form and a PowerPoint presentation.
Parents and patients were asked scenario-type questions to assess comprehension at
baseline and two weeks after reviewing the consent. The results showed that patient
recall and parent recall and comprehension were significantly improved after reviewing
the two modified consent protocols compared with the AAO standard guidelines9. The
significant findings from Kang et al. have important implications in elective dentistry;
however, informed consent for endodontic procedures is closer to acute surgical
procedures. Additionally, endodontic procedures include treatments of relatively short
duration in a mostly adult population and can be compared more directly to other
specialties like periodontics and oral surgery in terms of the nature of treatment and the
patient population.
Within the field of endodontics there is one published study by Johnson et al.,
2006, who conducted a clinical trial where the authors formulated and tested a chairside
decision aid for endodontic procedures. Sixty-seven patients in the endodontic
postgraduate clinic were recruited and received either “usual care” consent protocols or
the endodontic decision board (EndoDB) and were asked 5 questions pertaining to
immediate recall, knowledge of the procedure, and anxiety. The results showed a small,
but significant, increase in knowledge of the proposed treatment procedures using the
developed aid compared to the control group without significant differences in patient
satisfaction or anxiety10. To date, there is no literature comparing endodontic informed
consent using the American Association of Endodontists (AAE) guidelines with
alternative methods of informed consent such as audiovisual formatting11.

5

C. Hypothesis and Aims

The main hypothesis of this research is that audiovisual augmented informed
consent will improve patient recall and comprehension concerning non-surgical root
canal therapy (NSRCT) compared to the traditional, written, form-based discussion
method of informed consent. The aims of the study were (1) to explore patients’ attitudes
and expectations towards informed consent delivery for endodontic procedures, (2) to use
focus group driven feedback to develop a short audiovisual presentation for delivery of
informed consent for NSRCT, and (3) to determine whether the audiovisual format leads
to a different level of retention and understanding as compared to the traditional formbased consent method. The null hypothesis for the individual aims are that there will be
no difference in patient attitudes towards informed consent delivery, and that there will
be no difference in comprehension and recall between an audiovisual format and a more
traditional consent format.

6

2. METHODS
The project employed a mixed-methods approach to explore the expectations of
patients facing non-surgical root canal therapy (NSRCT), to develop an audiovisual form
of treatment consent, and to test differences in patient recall and comprehension between
audiovisual and traditional, paper forms of informed consent.

A. Phase I: Qualitative Research Design

The qualitative component used a focus group discussion in order to describe the
meaning and significance of various dental experiences. Exemption was obtained from
the University of Maryland, Baltimore Institutional Review Board in August 2016 for
protocol HP-00070269. One semi-structured discussion with a group of 5 people was
used to explore patient expectations of NSRCT and the informed consent process before
treatment. Tong et al. have detailed a 32-item checklist for interviews and focus groups
based on a thorough literature review which was used as a guideline for structuring the
proposed methods12. Participants were given a written consent form including all of the
components suggested in the AAE guidelines to review and refer back to (Figure 1). Two
moderators, the primary researcher (LAW) and the research mentor (MDM), lead the
discussions beginning with broad questions about dental treatment and proceeded with
focused questions about endodontic treatment and informed consent procedures (See
APPENDIX 1 for full Moderator Guide). Participants answered questions individually,
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but were able to interact with other participants to encourage shared perspectives and
expectations. All discussion was recorded.

Figure 1: Written Informed Consent

Participant selection was based on purposive sampling that involves selecting
participants who share specific dental treatment experiences and have the potential to
provide relevant and diverse data pertinent to the research question. Purposive or
subjective sampling is a method where the researcher deliberately selects participants for
inclusion based on his or her judgement and knowledge of the topic. Patton describes
three circumstances for purposive sampling: 1) typical cases that are average and normal,

8

2) extreme or deviant cases that are unusual or rare, and 3) convenience in terms of time,
money, and efforts13. In this research, typical cases and convenience are the primary
reasons for selecting the purposive sampling technique. Participants were selected from
the patient population at the University of Maryland School of Dentistry. Potential
participants were approached in the dental school and asked face-to-face about their
interest in participating in a focus group on a designated day at a designated time.
Participants included were healthy adults who have received dental care within the last
six months for which informed consent was obtained and a history of having received
NSRCT within the past 12 months. English was the primary language spoken by all
participants and all were be able to read, write, and speak fluently. Healthcare providers,
patients with hearing or vision impairments, patients who have received more than 2
NSRCT, or who have had endodontic therapy completed more than 10 years ago and/or
fewer than 6 months ago were excluded. The preferred sample size of participants in the
focus group was 6-10.
The discussion setting was within the dental school, in a private meeting room.
Basic demographic data was collected from the selected participants such as age, gender,
race, ethnicity, and level of education. Discussion time was kept to 90 minutes, all
conversation was recorded and transcribed (See APPENDIX 2: Transcription of Focus
Group).
B. Phase II: Development of Audiovisual Intervention

All participant feedback from the focus groups was used to develop an informed
consent procedure that utilizes an audiovisual format. Two short videos were developed
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by Eric Wronsky, an amateur filmmaker, using the Adobe editing suite. Both videos
expressed the necessary components of informed consent for endodontic procedures as
detailed within the American Association of Endodontists guidelines including: diagnosis
of the present problem, a description of the recommended treatment, all risks associated
with the procedure, prognosis, alternatives to treatment, risks associated with the
alternative treatments, prognosis of alternative treatments, and provide the opportunity to
ask questions of the practitioner. The first video utilized sound only to illustrate the
traditional form-based consent. The second video utilized sound, animations and words to
create an enhanced presentation. Feedback from focus group participants helped guide
the duration, quality, and emphasis of certain aspects of informed consent within the
video. The video was stored on an online video hosting website, Vimeo, under a private
account and uploaded onto a Samsung tablet device, used for screening (See APPENDIX
3).
In a 2013 clinical trial, Sonne et al. developed and tested short audiovisual
supplements to written consent for various medical procedures16. While they found no
statistical difference in comprehension, there was a greater preference for the videoassisted consent rather than paper alone. The investigators found that preferences for
paper among participants was the ability to go back and re-read prior information, this
was an important consideration for the proposed video where a rewind or repeat function
was added. Additionally, the investigators reported that participants preferred procedural
videos rather than conceptual videos. Procedural videos were interpreted as step-by-step
descriptions of a medical procedure whereas conceptual videos were interpreted as
detailed explanations or underlying principals behind medical procedures. The authors
10

mention that the video-augmented consent took, on average, 50 seconds longer to go
through and they experienced technical difficulties with the iPad tablets on which the
videos were viewed, including improper loading, stopping and restarting, and
inconsistent internet connection. Given the findings from Sonne et al. the videos were
hard linked to a tablet, thus eliminating the need for internet access. Also, the time limit
for the developed AV intervention was based on the average time it takes to review the
scripted paper consent form.
C. Phase III: Quantitative Research Design

The quantitative component was a randomized clinical trial testing the differences
between two different informed consent procedures on patient recall and comprehension.
Approval was obtained from the University of Maryland, Baltimore Institutional Review
Board in November 2017 for protocol HP-00077888. Included were healthy adult
patients who speak English fluently and presented to the University of Maryland School
of Dentistry clinics for non-endodontic treatment, and who have no treatment plan for
root canal therapy, were asked to participate in the study. Patients were excluded if they
were under 18, had a complicated health history that required additional management,
were vision or hearing impaired, required emergency dental treatment, or had undergone
endodontic therapy in the last 12 months.
Participants were randomized into one of two groups: oral explainer (OE) or
audiovisual (AV) consent. The last number of the patient identification number was used
to determine whether participants were randomized to OE or AV. If the last number was
odd, the participant viewed the OE video and if the last number was even, the patient
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viewed the AV video. Participant demographic characteristics like age, sex, race,
ethnicity, and level of education were recorded. Participants were recruited by the
primary researcher (LAW) in the pre-doctoral clinics and tested either in a private room
or in the open-bay clinics using headphones with permission from their primary provider
for minimal interruption for the duration of the trial (approximately 15 minutes). All
participants were given an information sheet and asked to participate, and then they
received a paper consent form modified from the AAE guidelines (Figure 1). Then
participants watched the assigned video and afterwards were allowed to offer comments
or ask questions. All comments and questions were recorded, and all questions remained
unanswered until the participant completed the questionnaire.
After the consent was reviewed, participants in both groups were asked to
complete the same 15-question written survey to assess recall and comprehension about
specific details of NSRCT and to assess attitudes about the delivery method. Miller et al.
describe the Deaconess Informed Consent Comprehension Test (DICCT) as an
assessment tool used for clinical research subjects17. The DICCT consists of fourteen
open-ended questions written in simple language (Figure 2). Responses can be scored as
correct, partially correct, or incorrect. The DICCT format was modified to include 5
open-ended questions about specifics of NSRCT covered in the videos, 5 multiple choice
questions, and 5 statements on a Likert scale. The questionnaires were administered by
the primary researcher (LAW) and were scored separately by LAW and the research
mentor (MDM) at separate times. The combination survey tool allowed participants to
answer open-ended questions to test comprehension, multiple choice to assess immediate
recall, and an attitude survey to assess the formatting of the consent delivery method.
12

A. Sample DICCT questions from original developers Miller et al.
1. What is the purpose of root canal treatment?
2. What is the recommended treatment after the root canal is completed?
3. What benefits occur as a result of root canal treatment?
4. What are the possible risks or discomforts associated with root canal treatment?
5. What are other treatment options instead of a root canal?

B. Modified DICCT questions: Open-ended

Figure 2: DICCT questions and modified DICCT-like questions
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D. Statistical Analyses

Phase I Analysis
Data analysis included coding, or selection of significant sections from participant
statements, from which themes were identified. Miles and Huberman describe the process
of inductive inference of thematic content where categories are created based on an
analysis of participant statements14. After transcribing the interview material in full, it
was reviewed by the resident researcher (LAW) and research mentor (MDM), and
significant statements were selected and general themes were categorized and classified.
For example, if a patient transcription reads: “…I was anxious about the procedure until I
learned more about it…” then the theme that may be assigned is pre-treatment anxiety.
Cote and Turgeon recommend analysis by more than one researcher 15. Participant
quotations were highlighted to support the interpretations of the data. Additionally, the
data was quantified in terms of the frequency of various statements or themes.
Phase III Analysis

A sample size of 25 participants in each group in phase III was set (n=50) using
the results of two similar studies. The mean sample sizes from Johnson et al., two groups
with an n of 25 per group, a one-tail test, an effect size of 0.5, and a p=0.05 revealed
power was equal to 1.0010,18. The same result was achieved, a power of 1.00 with an n=25
in each group, using the means from Kang et al9,18.
Statistical analyses included descriptive statistics for sociodemographic data in
both the focus group and clinical trial participants. Mann Whitney U tests were used to
score the open-ended questions. Chi-square was used to score the multiple choice
14

questions. Rank order and t-tests were used to score the Likert scale. Open-ended
questions were scored as either: ’correct’, ‘partially correct’, or ‘incorrect’ and were
treated as ordinal data and the Mann Whitney U rank sum test was used to assess
differences between the two groups (OE and AV). Multiple choice questions were scored
as either ‘correct’ or ‘incorrect’ and were treated as nominal data, chi-square was used to
test differences between the oral explainer (OE) and audiovisual (AV) groups. Given that
Likert responses are ordinal data, the Mann Whitney U rank sum test was used to assess
differences between OE and AV groups. The total score from all 5 open-ended questions
and all 5 multiple- choice questions were viewed as a group for a composite score and
analyzed with a t-test.

3. RESULTS

A. Phase I: Focus Group
Five patients with prior experience with NSRCT were recruited for a focus group.
The discussion included time allowed for interaction with the provider to ask questions,
missing details, and suggestions for improving consent procedures. Open ended questions
focused on details of NSRCT and preferences regarding conversation with providers.
Participants were asked about their preferences for incorporation of an audiovisual
component to informed consent. Figure 3 shows sample questions, the full moderator
guide can be seen in APPENDIX 1.

15







Sample Questions
What is informed consent? And, in your opinion, how important is consent
before dental treatment?
Can you recall if you had a conversation with your provider before beginning
treatment? Do you remember signing a form?
Do you think enough time was spent in reviewing the consent before your root
canal?
In your recollection, was there any information that you would have liked to
know before beginning treatment that was not explained?
Would pictures or graphics have been helpful to your understanding of root
canals and alternative dental treatments?

Figure 3: Sample Focus Group Questions
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Demographic data is shown in Table 1. The mean age was 55-years-old, most
subjects were White, non-Hispanic.
Table 1: Focus Group Demographics
55 years

Age (mean)

Number of

Total

Participants

Number

Demographic Characteristic

Female

2
5

Sex
Male

3

Not Hispanic

4
5

Ethnicity

Race

Hispanic

1

White

3

Black

2

Other

0

5

Less than high school
2
diploma
Highest Level of

High school diploma or
1

Education

GED
Some college

2

College graduate

0

17

5

Inductive inference of thematic content was used to identify common themes
based on participant statements. Findings in Figure 4 highlight that 80% of participants
were unaware that NSRCT may take multiple visits, preferred a conversation time with
their provider of 15-20 minutes, and preferred to be contacted with information about
NSRCT before and after the treatment was completed. Additionally, none of the
participants were aware that a consent form is a legal document that could be used in
their defense or in the defense of their provider should a malpractice claim be filed.

40%
20%
0%

Conversation Time 15-20 min.

60%

Unaware of multiple visits

80%

Prefer contact before and after
treatment

Unaware consent form is a legal document

100%

Figure 4: Misconceptions about NSRCT Quantified Based on Focus Group Results
B. Phase II: Audiovisual Production

Two videos were developed based on the findings from the focus group. The first
video, the oral explainer (OE), was developed as a control to simulate a traditional form-
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based consent procedure. In the video, the primary researcher (LAW) was seated in a
clinical operatory and read from a scrip that included all of the necessary informed
consent components dictated by the 1997 AAE guidelines. The duration of the video was
3 minutes 44 seconds. The second video, the audiovisual (AV), was developed as the
intervention to demonstrate an augmented consent procedure. The video was narrated by
the primary researcher (LAW) and included graphics, pictures, and words to describe
NSRCT and also included all of the necessary consent components. The duration of the
video was 5 minutes 25 seconds. Scripts for both videos and a Vimeo link can be found
in APPENDIX 3.
C. Phase III: Randomized Clinical Trial to Compare the Effectiveness of OE vs. AV

Demographic Data (add appendix for demographic data sheet)
Participants were asked for 4 pieces of information: age, sex, race, and level of
education. Fifty participants were recruited over 6 weeks from the University of Maryland

School of Dentistry. All 50 participants met the inclusion criteria. Twenty-nine subjects
viewed the oral explainer (OE) video and 21 subjects viewed the audiovisual (AV) video.
There were no significant differences between groups in terms of age, race, sex, or level
of education. Level of education was categorized as rank-order data where less than high
school education was graded 1 and college graduate was graded 4. The ANOVA of
means showed that both groups had an average education of 2.95 for the AV group and
2.97 for the OE group, meaning both groups had an average education level between a
high school degree and some college. No participant in the AV group had less than a high
school degree, but there were more college graduates in the OE group (Table 2).
19

Table 2: Demographic Data from AV vs. OE
Age
Group
AV
OE

n
21
29

Mean
50.2
45.7

STD
17
19

F

p

0.752

.39

Race
Group
AV
OE

Blac
k
10
14
n=24

White

Other

x2

p

9
12
n=21

2
3
n=5

2

.99

Fisher's Exact

p

0.778

.46

Sex
Group
AV
OE

Female
12
15
n=27

Male
9
14
n=23

Level of Education

Group

AV
OE

1
(<
HS)
0
1
n=1

2
(HS/GE
D)
5
9
n=14

3
(Some
College)
12
9
n=21

4
(College
Grad)
4
10
n=14

Mean STD

MWU
Mean
Rank

U

2.95  .8

27.19

269

2.97  .5

24.28

p

.46

Phase III: Informed Consent for Endodontics Questionnaire (Appendix 5)

A fifteen item questionnaire was developed to test comprehension, recall, and
attitude after viewing the video interventions. The first five questions were open-ended
questions answered with a short response and scored as completely correct, partially
correct, or incorrect, the total possible points for the first five items was 10 points. The
second five questions were multiple choice questions with a total of 5 possible points and
scored as either correct or incorrect. The final five questions were attitude questions
20

scored on a Likert scale with the maximum possible score being 25 points (5 points for
each strongly agree response). There were no significant differences between individual
items in either group (See Appendix 5 for questionnaire items and correct responses).
There were no significant differences in individual question score and combined question
score for either group in any of the question types: open-ended, multiple choice, or Likert
scale.
Responses Open-Ended Items

Open-ended questions required a short response and aimed to test comprehension
or understanding of the root canal procedure, risks, benefits, and alternative treatment
options. Participants were asked to answer the questions as completely as possible or
instructed to write “I don’t know” if they were unsure. Participants were encouraged to
answer all questions, even if it was with “I don’t know”. Open-ended questions were
scored as completely incorrect and assigned a score of 0, partially correct and scored as 1,
and completely correct and scored as 2. Any question left blank or with a response of “I
don’t know” were scored as incorrect. The maximum possible score was 10 points. There
were no significant differences between individual open-ended question scores (Table 3)
and composite open-ended question scores for either group (Table 4). The distribution of
scores for the OE group was skewed to the left with the majority of participants earning a
score of 7 to 10 points. However, in the AV group the distribution was more bell-shaped
or normal (Figure 5) with a greater frequency of participants earning 4 to 6 points. No
one earned a score of 10 (maximum 9).
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Table 3: Open-ended Items: Individual Scores
Scores for OE1
Score
Frequency (%)
Group

0

AV
OE

3 (14.3)
3 (10.3)

Group

0

AV
OE

1 (4.8)
2 (6.9)

1

x2

p

0.514

.47

1.876

.17

0.001

.97

0.623

.43

0.371

.54

2

12 (57.1)
6 (28.6)
22 (75.9)
4 (13.8)
Scores for OE2
1

2

16 (76.2)
4 (19.0)
15 (51.7)
12 (41.4)
Scores for OE3

Group

0

1

2

AV
OE

2 (9.5)
3 (10.3)

Group

0

AV
OE

5 (23.8)
5 (17.2)

Group

0

1

2

AV
OE

2 (9.5)
2 (6.9)

12 (57.2)
15 (51.7)

7 (33.3)
12 (41.4)

12 (57.2)
7 (33.3)
16 (55.2)
10 (34.5)
Scores for OE4
1

2

12 (57.1)
4 (19.1)
16 (55.2)
8 (27.6)
Scores for OE5
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Table 4: Open-ended Items: Composite Scores
Open-ended Total Patient Scores
Patient Score range out of 10
Group

0-3

4-6

7-10

Mean  STD

8 (38.1)

5.71  1.9

KW*

p

0.05

.66

# of patients (%)
AV
(n=21)

2 (9.5)

OE
(n=29)

4 (13.8)

11 (52.3)

11 (37.9)

14 (48.3)

6.07  2.0

*Kruskal Wallis

Number of Partipants

16
14

12
10
8

AV

6

OE

4
2
0
0-3pts

4-6pts

7-10pts

OE Total Score
Figure 5: Open-Ended Item Total Grouped Scores for AV vs. OE

Responses to Multiple Choice Items

Multiple choice questions aimed to assess immediate recall about the NSRCT
procedure including questions about the dental pulp, the use of a rubber dam, and the role
of an endodontist. Each question had 3 different answer choices and the fourth and fifth
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choices were the same: “I don’t know” or “All of the above”. Multiple choice questions
were scored as either incorrect or correct. Any question left unanswered or answered with
the selection of “I don’t know” was scored as incorrect. The maximum possible score
was 5. When Fisher’s Exact Test was performed, there were no significant differences
between AV and OE in each of the individual multiple choice items (Table 5). Composite
multiple choice question scores for either group are shown in Table 6. There were no
significant differences for grouped total scores between AV and OE groups. The
distribution of scores for both AV and OE groups for multiple choice questions is skewed
to the left (Figure 6). Out of a possible 5 points, the mean total score was 3.90 (0.89) in
the AV group and 3.59 (1.09) in the OE group (Table 6).
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Table 5: Multiple Choice Items: Individual Scores
Scores for MC1
Score
Frequency (%)
Group

Does Not Know

AV
OE

5 (23.8)
11 (37.9)

Group

Does Not Know

AV
OE

3 (14.3)
3 (10.3)

Group

Does Not Know

AV
OE

4 (19.1)
9 (31.0)

Group

Does Not Know

AV
OE

2 (9.5)
3 (10.3)

Group

Does Not Know

Knows

AV
OE

9 (42.9)
15 (51.7)

12 (57.1)
14 (48.3)

Fisher’s exact
test

p

0.143

0.37

0.306

0.69

0.169

0.52

0.362

1.00

0.188

0.58

Knows
16 (76.2)
18 (62.1)
Scores for MC2
Knows
18 (85.7)
26 (89.7)
Scores for MC3
Knows
17 (80.9)
20 (69.0)
Scores for MC4
Knows
19 (90.5)
26 (89.7)
Scores for MC5

Table 6: Multiple Choice Items: Composite Scores
MC Total Score
Patient Score range out of 5
Group
0-1
2-3
4-5
Mean  STD
# of Patients (%)
AV
0
7 (33.3)
14 (66.6)
3.90  0.9
(n=21)
OE
0
15 (51.7) 14 (48.3)
3.59  1.1
(n=29)
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KW

p

0.10

.25

Number of partipants

16
14
12
10
8

AV

6

OE

4
2
0
0-1pts

2-3pts
MC Total Score

4-5pts

Figure 6: Multiple Choice Item Total Grouped Scores for AV vs. OE

Likert Responses

The last five questions were used to assess attitude about the NSRCT procedure,
for example one question asked whether participants felt more comfortable to accept root
canal treatment after viewing the video. Participants were asked to score attitude
questions on a Likert scale with 1 corresponding to “Strongly Disagree” and 5
corresponding to “Strongly Agree”. The second question was phrased in a negative way
with 1 being most positive and 5 the most negative (“strongly disagree”). The total
possible score was 25 points. There were no significant differences between individual
attitude question scores (Table 7) and composite attitude question scores for either group
(Table 8). The distribution of scores by group for attitude questions is shown in Figure 7,
both the AV and OE grouped total scores show a distribution with a skew to the left. A
score of 19 or 20 out of a possible 25 had the greatest frequency in the AV group,
whereas the OE group had a broader distribution of scores between 18-23. The lowest
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score was 9 out of 25 in the AV group. The highest score was 25 with both groups having
no significant difference in the frequency of earning the highest score range (Figure 7).
Table 7: Attitude Items: Individual Scores

AV
OE

SD
2 (9.5)
1 (3.4)

Scores for L1
Score
Frequencey (row percentage)
D
N
A
0 (0.0)
1 (4.8)
10 (47.6)
1 (3.4)
3 (10.4) 16 (55.2)

Group
AV
OE

SD
0 (0.0)
1 (3.4)

D
4 (19.1)
1 (3.4)

Scores for L2 (reversed)*
N
A
SA
7 (33.3)
7 (33.3)
3 (14.3)
7 (24.1) 14 (48.3) 6 (20.7)

D
0 (0.0)
0 (0.0)

Scores for L3
N
A
SA
2 (9.5)
9 (42.9)
8 (38.1)
7 (24.1) 12 (41.4) 9 (31.0)

D
1 (4.8)
0 (0.0)

Scores for L4
N
A
2 (9.5) 10 (47.6)
7 (24.1) 13 (44.8)

Group

Group
AV
OE

Group
AV
OE

Group
AV
OE

Group
AV
(n=21)
OE
(n=29)

SD
2 (9.5)
1 (3.4)

SD
1 (4.8)
1 (3.5)

SD
0 (0.0)
0 (0.0)

D
0 (0.0)
2 (6.9)

SA
8 (38.1)
8 (27.6)

SA
7 (33.3)
8 (27.6)

Kruskal
Wallis

p

0.42

0.52

2.11

0.16

0.33

0.57

0.59

0.58

Scores for L5
N
A
SA
1 (4.7) 11 (52.4) 9 (42.9)
0.92
0.91
1 (3.4) 12 (41.4) 14 (48.3)
*Strongly Agree = 1 and Strongly Disagree = 5

Table 8: Attitude Items: Composite Scores
L Total Score
Patient Score range out of 10
0-10
11-15
16-20
21-25
Mean STD
# of Patients (%)
1 (4.8)

1 (4.8)

11 (52.4)

8 (38.1)

19.86  3.6

0 (0)

2 (6.9)

14 (48.3)

13 (44.8)

20.00  2.9
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KW

p

0.04

1.00

Number of Participants

16
14
12
10
8

AV

6

OE

4
2
0
0-10pts

11-15pts
16-20pts
Attitude Total Score

21-25pts

Figure 7: Attitude Item Total Grouped Scores for AV vs. OE

Composite Scores

MC scores were totaled to maximum score 10 to match OE questions and then
composite scores were compared. When cumulative scores for open-ended and multiple
choice questions were equilibrated and combined, there were no significant differences
between groups for comprehension or immediate recall (Table 9). The average composite
score for the AV group was 13.52 (2.82) out of a possible 20 and the average composite
score for the OE group was 13.24 (3.45) out of 20 (Table 9).

Group
AV
(n=21)
OE
(n=29)

Table 9: Open-ended and Multiple Choice Item Composite Scores
OE + 2MC Total Score
0-5pts
6-10pts
11-15pts
16-20pts
Mean +/- STD
KW
Frequency (%)
0

5 (23.8)

11 (52.3)

5 (23.8)

13.52  2.82

0

8 (27.6)

15 (51.7)

6 (20.7)

13.24  3.45

0.07
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p

1.00

Number of Participants

16
14
12
10
8

AV

6

OE

4
2
0
0-5pts

6-10pts
11-15pts
OE + 2MC Total Score

16-20pts

Figure 8: Open-ended and Multiple Choice Items Composite Scores for AV vs. OE
Figure 8 shows the distribution of composite scores for open-ended and multiple
choice questions. In both the AV and OE groups the distributions of grouped scores
follow normal curves. No one in either group scored 5 or less and no one in either group
scored 20 out of 20 points (Table 9, Figure 8). The most frequent score in the AV group
was 10 and in the OE group was 15.
Post-hoc power analysis was performed using the data obtained, a two-tailed

t-

test, alpha = 0.05, and power = 0.80. For the open-ended item total score, the difference
between the two groups was 5.7 for AV and 6.1. Power was only 0.21 for finding a
significant difference with an n of 21 participants in the AV and n=29 in the OE group.
For the multiple choice items, the difference between the two groups was 3.9 for AV and
3.6 for OE. Power was only 0.30 for finding a significant difference. For the attitude
items, the difference between the two groups was 19.9 in the AV group and 20 in the OE
group. Power was only 0.03 to detect a significant difference. For the combined open29

ended and multiple choice scores, the difference between the two groups was 13.5 for AV
and 13.2 for OE. Power was only 0.09 to detect a significant difference for open-ended
and multiple choice composite scores.

4. DISCUSSION

A. Treatment-based decision-making in dentistry

For endodontic patients, decision-making is often dictated by symptoms, and for
the few patients who are asymptomatic the decision making to pursue treatment usually
originates from a primary general dentist provider as part of a larger treatment plan. Both
of these scenarios can overshadow patient autonomy and the need for adequate informed
consent. However, it is prudent that the patient and provider be reminded that for
preference-sensitive decisions, like treatment of a symptomatic tooth, that there are
multiple treatment options and the best decision may be unclear10. Therefore, the
importance of a conversation between patient and provider may help clarify a decision,
help clinicians deliver the best available evidence, and assess patient values. True
informed consent may be unattainable in a single, short evaluation, but improved
comprehension at a level that patients can easily understand helps to bridge the gap
between patient and provider and promotes a mutual acceptance of the treatment. The
audiovisual augmented consent was designed to improve patient understanding of
NSRCT, especially in the field of endodontics where there is often limited time to
develop rapport between patient and provider, an efficient and informative consent
procedure will aid in in promoting shared decision-making.
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B. Comparison to Previous Work

An audiovisual consent method in endodontics is to date untested. Two studies
from the field of dentistry aided the modified design to incorporate a video format rather
than a PowerPoint or pictorial decision-making board9, 10. This study augmented existing
research by incorporating a mixed-methods design that used feedback from patients in the
development of the intervention before testing it. Most other studies in dentistry and
medicine fail to assess patient preferences before implementing an intervention.
However, the improved design in this study still was insufficient to find a statistically
significant difference between groups possibly due to an insufficient number of
participants.
Johnson and colleagues created an endodontic decision board (EndoDB) that was
compared with a traditional consent procedure in 67 endodontic patients (n= 32 and 35
per group). The sample size in the study was larger than what was achieved in our study.
The five knowledge questions used by Johnson et al. assessed immediate recall with two
fill-in-the-blank type questions, knowledge with two open-ended questions, and a yes/no
question. The authors explain that satisfaction and anxiety were assessed using a 7-point
Likert scale with two questions: “How satisfied were you?” and “Did the explanation of
the treatment make you more or less anxious?”. The entire questionnaire used in the
study consisted of 7 items. Additionally, the explanation of the traditional informed
consent process was limited to “usual care” (UC) or the “standard discussion and
informed consent process”. Despite the limited questionnaire and attention to
standardization in the control group, Johnson et al. were able to detect a statistically
significant difference between the EndoDB and UC groups in terms of knowledge where
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the EndoDB group scored 0.37 points higher on the knowledge questions compared to the
UC group. The authors believe that the difference in mean scores (4.63 compared to 4.26)
between groups was not educationally important albeit statistically significant.
Kang et al. tested the AAO standard consent form against a modified consent
form with improved readability and the modified consent form with the addition of a
PowerPoint in 3 patient-parent pair groups (n=180, or 30 per group). Again the sample
sizes in each group were larger than either of the sample sizes in our study. The addition
of a third group offers improved statistical power which was shown in the results. There
was a clinically and statistically significant difference in patients and parents in the two
modified consent groups in terms of recall. Parents had improved knowledge. The study
design of Kang and colleagues was improved because patients and parents were recalled
at 2 weeks to re-test their knowledge and recall. There was no assessment of anxiety or
satisfaction in the Kang study, but this may be related to the difference in treatment
duration and outcomes compared to acute-type care. Additionally, patient and parent
values concerning long-term treatment success may be different than emergency-type
care.
In our study, the information gained from the focus group was valuable in
understanding patient knowledge of informed consent and NSRCT. Patients showed an
interest in augmenting their knowledge of NSRCT and provided detailed feedback that a
clinician may have overlooked. For instance, focus group participants agreed that a
conversation of 10-15 minutes would improve their confidence in the provider,
understanding of the treatment and alternative options, and answer questions about the
procedure that they had only after having experienced NSRCT. A clinician on the other
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hand, may be concerned with quickly alleviating symptoms that they make the
conversation as limited as possible in an attempt to relieve the patient’s pain. This was
found not to be the case based on the five focus group participants. The limitation in
phase I of our study was not having a second focus group of participants who had never
had NSRCT.
Another strength of our study design compared to existing research was using a 3component questionnaire. Kang et al.9 designed only open-ended questions and scenariobased questions that required subjects to apply new knowledge. Johnson et al. 10 used a
combination of 7 questions. In this study we designed a 15-item questionnaire with openended questions to assess comprehension as recommended by Miller at al 17, multiple
choice questions to assess immediate recall, and attitude questions to assess satisfaction.
Not only did this study design take into consideration patient preferences when designing
the intervention, but also included three types of assessments to measure various
outcomes. The amount of information collected in this study validates the other two
dental study designs and adds to our knowledge of how patients understand the
procedures involved in NSRCT and can be used to design future studies with larger
sample sizes.
In both Johnson et al. and Kang et al. the sample sizes in all groups tested
exceeded the number of participants enrolled in our study. Increasing the sample size
would increase the chances of finding significant differences between groups and
improve the power of the study. Additionally, the heterogeneity of our sample of
participants compared to Kang and Johnson is of note. In both of the other studies, all
participants were invested in receiving the intervention either for themselves or their
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children. Endodontic patients were invested in gaining additional knowledge about the
procedure they were about to undergo in the same way that orthodontic patients were
invested in the outcome of long-term orthodontic treatment. In our study, while there
were no differences in demographics, participants volunteered from the general patient
population and were compensated monetarily, but did not undergo any endodontic
therapy. Choosing subjects not undergoing endodontic treatment was purposeful so as
not to increase initial anxiety or include people in pain. This meant that subjects had no
direct interest in the intervention. Afterwards, there were no differences in NSRCT
experience in the patient population according to the demographic data. Using endodontic
patients would have required more control for anxiety and pain. Future studies may
decide to separate groups of participants based on their NSRCT experience. If there is a
sufficient n, an effect will be visible. The general patient population used in this study
may have affected the results in terms of patient values and overall interest in gaining
knowledge about NSRCT. Also, having such an extensive questionnaire required more
participants to show differences between groups due to the amount of data collected.
Future studies should aim to incorporate the strengths in our study design with more
participants in order to find significant differences in audiovisual interventions for
informed consent.
The main difference in our study design was that the intervention and the control
were formatted similarly as videos. The traditional form-based consent procedure was
implemented in the OE video by having the narrator read from a standardized, informed
consent script based on the AAE guidelines (See APPENDIX 4). It was thought that by
having the clinician read from a script it would simulate the patient reading through a
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form. The augmented consent procedure in the AV video incorporated the same script as
the OE video but instead of watching the clinician read the script, patients heard the
narration and saw photos and pictures of the procedures being described. All patients also
were given the opportunity to read the same written informed consent document used in
the pre-doctoral and post-graduate endodontic clinics at the University of Maryland
School of Dentistry (Figure 1). This study design eliminated the possible bias that may
have arisen if we had compared two very different interventions like paper consent and
AV consent. However, having two similar groups with two novel intervention formats
may have been unusual enough and may have made the scores even closer and another
reason for the lack of statistically significant differences seen between groups.
C. Discussion of the Findings
The data from the sample revealed no statistically significant differences between
the AV and OE groups. This may have been influenced by several biases. First, is that
there was no baseline testing of participant knowledge prior to watching the videos.
Second, participants volunteered to participate and only interacted with the primary
researcher (LAW) and may have been influenced to respond positively in terms of the
attitude questions. Lastly, participants were recruited from the general patient population
and did not undergo any treatment following their participation in the study and so their
values about NSRCT may not have been the same as patients who would be undergoing
the treatment.
There were trends that were observed and that may aid in future studies. The
open-ended questions challenged participants to list several components of NSRCT that
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were discussed in both videos and were scored as incorrect, partially correct, or correct.
Participants were instructed to write “I don’t know” if they were unsure of an answer and
those who responded “I don’t know” or left a question blank were scored as incorrect.
There were 13 blank or “I don’t know” responses out of 250 total possible responses.
Giving participants partial credit may have increased the scores in comparison to if the
questions had been dichotomized to either incorrect or correct. For example, a participant
may have scored a 6 out of 10 on the open-ended portion of the questionnaire for
receiving 2 out of 2 points on 3 questions, and 0 out of 2 on two questions. This may
demonstrate a comprehension rate of 60% overall, but the patient may have not
comprehended the risks and benefits of treatment and only comprehended the purpose
and post-operative procedures of NSRCT. Whereas a person may have also scored a 6
out of 10 by receiving 1 out of 2 points on 4 questions and 2 out of 2 on one question.
This demonstrates the same overall comprehension rate of 60%, but the patient had at
least a partial understanding of all components of NSRCT compared to the first
participant. Figure 2 shows the 5 open-ended questions asked of all participants, and the
full questionnaire can be referred to in APPENDIX 5.
The multiple choice questions challenged patients to circle the best response to 5
questions about procedural specifics involved in NSRCT. All questions had 3 different
answers choices, the fourth choice was “all of the above”, and the fifth choice was “I
don’t know”. Scores were either correct or incorrect and those participants who
responded with “I don’t know” or who offered no response or who selected more than
one choice were scored as incorrect or not knowing. Had we stratified the scores to show
those who didn’t know, didn’t respond, or circled multiple and compared them by group
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we may have seen some differences between groups. For instance, the raw data shows
that 13 multiple choice responses out of a total of 250 responses were marked as either “I
don’t know”, no response, or unclear. While this 5% of data is likely not statistically
meaningful in such a small sample size, if the study is continued or repeated with a larger
sample size this discrepancy may become more meaningful.
The attitude questions asked patients their preferences for the video module they
viewed and were scored on a Likert scale and scored from 1-5 with a score of 5
corresponding to “Strongly Agree” and a score of 1 corresponding to “Strongly
Disagree”. The second statement was a reversal and was scored so that “Strongly
Disagree” corresponded to a score of 5. Most people responded “Strongly Agree” or
“Agree” with the four positive statements and “Strongly Disagree” or “Disagree” with the
second reversal statement. Nine people out of 50 responded with a score of 1 or 2 with
one or more of the statements. Five of the nine responses were to the second statement,
which was a reversal statement where “Strongly Disagree” earned a score of 5. Three of
the respondents viewed the AV consent and two viewed the OE consent. It could have
been that the reversal question was not carefully worded or participants proceeded with a
“tick-box” approach down a single column. The other four responses of 1 or 2 were
related to the third statement: “The consent made me feel more comfortable to have a
root canal, if I needed one.” Of these four respondents, two viewed the AV consent and
two viewed the OE consent. These people could be categorized as anxious dental patients
and the consent had no effect to reduce their anxiety related to root canal treatment.
Johnson et al.10 found no significant difference in reduction in anxiety with the
implementation of a decision-making board for endodontic patients.
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Our study did not compare long-term retention like Kang et al., but the detail in
the questionnaire provided ample information about participants’ overall understanding
of NSRCT. Also, since patients were recruited from the general population , relocating
and recalling patients would have been difficult. Recruiting from a general patient
population was also the reason that anxiety was not assessed in our study like in Johnson
et al. Future studies can improve upon our study by testing patients at baseline before
reviewing the video interventions and recruiting from patients who are invested in the
treatment that is being discussed may provide more insightful results.

D. Limitations

The main limitation in the first phase was only having one focus group. Two
focus groups were initially intended. Recruiting for the first focus group took more than
one month and potential participants were less likely to want to return for a non-treatment
visit to the dental school than they were to stay for an extended period on a single day.
The second focus group would have been people who had never had experience with
NSRCT. The patient population at the University of Maryland School of Dentistry is a
diverse mix of urgent care patients, middle-to-elder aged people from the Baltimore City
area who have had many previous dental experiences. The exclusion criteria eliminated
anyone requiring urgent dental care and anyone under the age of 18. This limited the
selection pool of participants to a very few in terms of the patient population available
who had never had NSRCT. This would have been a very valuable sample population in
order to augment the information from people with prior experience with NSRCT in
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terms of the development of the consent videos. Future studies that aim to assess patient
preferences should make every effort to include all relevant perspectives.
The primary researcher (LAW), an endodontic resident, was involved in
participant recruitment, moderating the focus group, creating the consent videos,
narrating and starring in the videos, and administering the questionnaires. This was a
limitation that may be evident in the attitude responses. The majority of participants
agreed with the attitude questions. Participants may have felt pressure to respond
positively to the attitude questions than if there had been a secondary or tertiary recruiter.
Additionally, during the focus group where participants had NSRCT mostly in the
Endodontic Division at the University of Maryland School of Dentistry, the responses
may have been targeted at a single NSRCT experience in a single location rather than a
more global perspective of NSRCT, in general. It was ensured that none of the focus
group participants had ever had NSRCT with the primary researcher (LAW). In future
studies, eliminating so many interactions with the same researcher and conducting
portions of the study outside of a single environment may allow participants to feel more
honest in their responses to attitude questions and focus group interactions.
The a priori sample size calculation assumed a large effect size using the means
from the existing dental literature. Although, this was an evidence-based measure of
effect size as recommended by Heidel (2016), the magnitude of the expected differences
was over-estimated. We hypothesized that there would be a large difference in the
outcome of the AV group compared to the OE group. This assumption also decreased the
a priori sample size calculation, which turned out to be insufficient to observe differences
between groups in this study. When the power analysis was repeated using the means
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from Kang and Johnson , there were moderate differences observed between groups
compared to large differences we expected between groups. From Johnson et al.10 the
mean of the experimental group (4.63) subtracted from the mean of the control group
(4.26) divided by the standard deviation (0.66) equated to an effect size of 0.56, or a
medium effect size. In a similar calculation from Kang et al. 9 the effect size calculation
was approximately 0.43, between medium and small effect size. The findings from Kang
et al.9 were statistically significant for certain groups, whereas in Johnson et al. 10 was
found for knowledge of treatment options, but not for anxiety or satisfaction. In this
study, the sample size was small based on the evidence-based a priori calculations, but
because of the amount of data collected and the small numbers of participants available in
each group of data for comparison, no significant differences were observed. To clarify,
there was a range of composite scores from the open-ended and multiple choice questions
available from 0-20, but with only 50 participants over 21 possible scores at times the
comparison was between one or two individuals per group. Future research on this topic
should increase the sample size in an attempt to observe any statistically significant
differences between groups.
The largest differences observed between our groups was in favor of OE rather
than AV, possibly for a number of reasons. The similarity of interventions and the
novelty of having both of them be videos may have made finding differences more
difficult. The general patient population and their values concerning NSRCT is another
possible reason for the lack of differences observed. The extensive questionnaire and
insufficient sample size was definitely the reason for the lack of power and significance
in the results. Testing participants at baseline to establish their general knowledge about
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NSRCT before the intervention may have also explained the lack of significant
differences between groups. The AV intervention required patients to listen, see, and read
whereas the OE intervention required patients to only listen. This may have required
participants in the OE group to concentrate more on the information rather than
participants in the AV group who had multiple options for accepting the information. In
future studies, increasing the sample size, recruiting from an endodontic patient
population, and testing patients at baseline may show more significant results.

5. CONCLUSION
The development and implementation of an audiovisual augmented informed
consent for non-surgical root canal therapy showed no significant differences between
groups in terms of comprehension, immediate recall and attitude. The null hypothesis was
accepted. The individual aim to assess patient preferences revealed clinically significant
information that was instrumental in the development of a novel audiovisual consent
format. Most participants demonstrated 57-61% comprehension, 71-78% immediate
recall, and 79-80% agreeability with the intervention. The combined comprehension and
recall revealed a total understanding of 66-67% for the study sample. These findings are
greater than reported by Moreira et al. in 2016. The findings are also consistent with
Johnson et al.10 in terms of participant satisfaction. The clinically relevant findings from
the study come from the qualitative phase where it was shown that participants want to be
actively engaged in endodontic treatment planning decisions and in the quantitative
findings where patients demonstrated an above average understanding of endodontic
procedures. Future research should focus on expanding upon patient preferences, testing
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additional types of audiovisual modules for consent delivery, and expanding on the
clinical trial with increased sample sizes. Nonetheless, the data collected may be used to
restructure informed consent procedures for NSRCT and set a precedent within the
endodontic specialty for innovative consenting procedures.
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APPENDIX 1

Development and
Implementation of
Audiovisual Informed
Consent Delivery for
Non-surgical Root
Canal Therapy
Updated, July 2016

43

I. INTRODUCTION
Hello, my name is Dr. Lauren Wronsky and I am an endodontic resident at the University of
Maryland School of Dentistry. I am the moderator for this focus group and this is my coresearcher. His name is Dr. Mark Macek. We are working with The University of Maryland
School of Dentistry on a project that will help dentists communicate better every day when they
talk with patients, like you.

The purposes of today’s meeting are to:


Learn how you understand dental procedures; and



Learn what your preferences are for receiving information about your treatment.

I will lead our discussions today. That means that I am here to guide the conversation and ask
questions along the way.

We will audio record the focus group discussions, today. We will do that to make sure that we
correctly capture what was said and accurately represent each of your views and opinions. The
audio recording will NOT be used to record WHO said what.
This session will last about an hour and a half (90 minutes).
You will be paid $50 in cash for your participation at the end of the session.

II. FACILITY-SPECIFIC INSTRUCTIONS (e.g., restrooms, fire exits, cell phones, smoking, etc.)
III. GROUND RULES

I’d like to tell you how focus groups work.
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The idea behind focus groups is to gather your opinions, so it is important that everyone
participates. There are no “wrong” answers to the questions that I will ask. Please, be honest
during the discussions.
You can respond to something that another participant said. It is okay to disagree with someone
else but please do not judge another person’s comments. We also hope that you respect each
other’s differences.

So that everyone feels comfortable in sharing their opinions, openly and honestly, let’s keep all
discussions confidential. Also, please refrain from sharing personal information with the group.
You may share your name and your experiences, but you do not have to share personal details
about yourself.

IV. ICE-BREAKER (5 minutes)

Let’s take a few minutes to get to know each other. We will start with introductions. When it’s
your turn, please state your first name only and tell us a little about yourself. For example, what
are your interests or hobbies? Do you have any pets? And, let’s end with your favorite flavor of
ice cream.

I’ll start. My hobbies are…

V. MAIN QUESTIONS AND ANSWERS
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Today our discussion will refer to root canal procedures, so I would like to familiarize everyone
with what a root canal is. A root canal is a dental procedure to repair and save a badly damaged
or infected tooth. The procedure involves removing the damaged or infected pulp of the tooth,
cleaning and disinfecting the tooth, and then filling and sealing it. Some common reasons for a
root canal are a cracked tooth, a deep cavity, repeated dental treatment to the tooth or trauma.
The term "root canal" comes from cleaning of the canals inside the tooth's root.

The main purpose of the research is to determine your preferences for how you receive
consent from your provider. Informed consent is permission granted by the patient after
understanding the all treatment options, and the risks and benefits of each. Traditionally,
informed consent is completed when a patient and the provider sign a document before
the treatment begins.
Now, I am going to give you a sample consent form that is similar to the one given to
patients before beginning a root canal at the University of Maryland School of Dentistry. I
would like you to take a minute to read the document.
Did you find the consent form clear and easy to understand? What was not clear to you
after reading the consent form? Do you have any suggestions to improve the form?
Thank you for your comments. The purpose of this research is to make the consent
process easier to understand, such as by using easier words, pictures, or videos. Now, I
am going to ask you some questions regarding root canal procedures and the consent
process. Please feel free to comment honestly and share your thoughts. Please
remember you do not have to share any personal information, other than your name,
with the group.

For participants with root canal experience (FOCUS GROUP 1):
Can you recall the consent procedure and if you had a conversation with your
provider before beginning treatment? Do you remember signing a form? Do you think
enough time was spent in reviewing the consent before your root canal? In your opinion,
how important is consent before dental treatment?
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What can you recall from the consent procedure, in terms of the information
about your root canal? Were alternative treatment options presented? Do you feel that
all risks and benefits were clearly explained to you?
In your recollection, was there any information that you would have liked to know
before beginning treatment that was not explained?
Would pictures or graphics have been helpful to your understanding of root
canals and alternative dental treatments?
Do you think that consent procedures for dental treatment need to be changed?
Do you have any suggestions for how you would like to receive consent? Is it important
to you to have a copy of the consent document to take home with you?
If you have questions about your dental treatment, how do you find the answers?
How do you prefer searching for information, for example on a tablet or a desktop? Have
you sought out information online regarding your dental treatments? What websites have
you found that are helpful? Were there videos on that website?
As part of this study, we would like to develop an informed consent video. What
do you think would be the best way to view a video for consent? Would you rather see
the video before your dental visit or when you arrive at the office? If you were to watch
an informational video, would you prefer to listen to a narrator, read words on a screen,
or simply look at images? Do you prefer live action informational videos or animations?
How long do you think the video should be?
Is it important to you to have a copy of the consent document to take home with
you?

VI. CLOSE

Our time for today has ended. I appreciate your comments and thank you for your participation.
This has been a valuable session and you have made an important contribution in our research.
Thank you, again for your time.
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APPENDIX 2.
Transcription of FG 1
23 January 2017 4-530pm
Room 2310
0-2:47 LW Introduction
2:49 Ice breaker
8:18 RCT definition
10:12 Sample consent form review
11:20 Question 1: Can you recall the first time you had a RCT and did it begin with a
conversation with provider?
P1: short, sweet conversation before procedure. It has come a long way since 30 years
ago,
modern technologies and now they hold your mouth open, wow that’s really cool! Also,
makes a
difference the person doing the root canal you can tell whether they’re nervous
or comfortable with what they are doing. That makes a big difference in patient comfort, too.
P2: One root canal, back to the dentist, still painful even after anesthesia. Not informed
of pain level beforehand.
Do you recall signing a form or conversation with provider?
P3: I didn’t realize a RCT could take that long and take several visits after the first day of
hell and you have to come back. That was surprising. In the middle, a detailed letter came in the
mail different than the consent form that spelled out more complications and that it may take
more time and gave more detail than the original consent form. I definitely got a follow-up
letter that had more information on it. My first root canal was one day, smooth, no problem,
but the second one went on and on and on.
15:39: How important is the consent process?
P2: More information
P4: (CA) The information exchange helps one to relax and have a better understanding
of what is going on. In my case, if I go in, once I’m strapped into a chair, I want it done today
because if
you give me the opportunity to leave you won’t see me again. More
information, the better I
feel.

going

P5: I’ve had 2 root canals, and the second one it wasn’t as painful as the first one. I knew
into it, what was expected. More information better than less
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P1: More information, means that the patient understands what is being said. It’s more
important than the procedure itself.
17:27: Recall the consent process
P1: I signed a form and general information about what’s about to happen, what to
expect.

line

P3: People want more information, but there are side effects to everything. There’s a
between too much information and what you really need to worry about.

Strategies to balance, should I wait for patient questions?
P5: If there’s something I’m not understanding, breaking it down so I understand what’s
about to happen, how much pain, how long will I be there, so I can be comfortable.
P4: Understanding and talking about being in a foreign country and understanding the
terminology. I was in Columbia for a tooth extraction, I felt uncomfortable because I
didn’t understand the language and terminology that was being used and it made me feel very
uncomfortable. My preference was to extract the tooth and not worry about it. As a
consolation, I better understood from the specialist that they strongly recommended
maintaining the gap with a Maryland Bridge. Getting back to the States and follow-up
treatment
and understanding this better, I felt more comfortable with what root canals are
about. I’ve had a lot of dental problems, and getting back to the general dentist is not easy and
was at the
mercy of medical providers that you may not be familiar with the terminology.
21:23: Understanding dental terminology from a specialist, not necessarily your general dentist.
How to improve this with photos/pictures?
P5: Demonstration, photos would help
P4: That would be ideal
Cumbersomeness of video?
P1: I think that would help
P2: Especially if people aren’t good at reading, a video would be a lot better than on
paper
Music for comfort.
P1: If I’m uncomfortable, if the dentist touches you then you jump. I’ve been there and
I’ve been
so comfortable that I’ve fallen asleep.
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P5: A video could be scary to someone. Going to a dentist or a doctor is scary, period.
Especially
someone who doesn’t like to get poked at, is afraid of needles. Watching a
video of what’s going to happen may put fear into someone. I think pictures would be more
P3: Animation.
P5: I don’t want to actually see someone getting it done.
P3: I was shown a picture of a guy’s mouth, it didn’t bother me, but I would have
preferred to
see a drawing than a real person.
Animations, Illustration, Labeled Diagrams
P1: Seeing certain things can set you on edge. Hiding the needle.
25:12: RCT experience—understanding timing with variables, information on pain level and
management strategies, videos and diagrams to aid but also scary, understanding the
information and not medical speak. Do you feel like you’re talked to a lot with medical jargon?
P5: YES!
26:09: How much information is enough but not too much/too little? If you were having to
explain a RCT to someone, what kinds of things are the most important?
26:41 (MM): Most important thing to be explained to you when your doctor talks about your
RCT?
P5; Being comfortable, being able to trust this person with my life.
P2: Understanding the steps they have to take
P5: That they know what they are doing and aren’t going to cause me more problems
P1: Consequences before and after. Like what can go wrong before and what will go
wrong if
you don’t take care of it?
P3: There’s not a whole lot of options to discuss except extraction.
Alternatives to treatment are important.
P3: Might be important to say how many people are affected—is a sinus piercing less
than 5%.
To give people a perspective on the complications would be helpful, everyone
has different weight on what could go wrong. 5-10 procedures take 1 day, the other half take
2-3 days.
Something like that might be helpful.
30:02: Signature form verifying understanding procedure. Do you want a copy of your
document?
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P1, 2, 3: Yes
30:50: Where do you seek information for dental treatment?
P2: Talking to the provider. The internet.
P3: I wouldn’t mind more email access to my provider.
31:32: Pamphlet about procedures?
Yes, interested.
31:46: If you’re home, what’s your source for dental information?
P3: WebMD
P2: Internet for comparison and then verify with provider. WebMD has a lot of medical
terminology.
32:38: Tablet device for video formatting
No opposition
33:08: Volume, room by yourself, waiting room to view?
P1, P5: Headphones or private room
33:55: Has anyone seen videos about root canals before?
P3: I’ve looked it up, but I haven’t seen any videos. I didn’t YouTube it. I didn’t really
want to see
a video of someone getting a root canal.
34:35: Video information on a tablet, take 5 minutes and watch this video. Is that enough
contact time?
P1: Definitely more contact time with provider before and after the video. After the
video I would want to ask questions to make sure I understand.
35:15: How much time do you think this interaction should take?
P1, P2, P3: 15-20 minutes
P5: I think it should be a choice whether to view the video or not, because if they are
afraid they
have the choice to not want to actually see what’s going to happen to them.
Versus wanting to
know all of the information and then speaking to you [provider] after
the video whether they watched it or not.
P3: I always wind up having questions after I go home once I’ve processed it a little bit.
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P4: 5 minutes is fine for me. I think the patient provider interaction after the procedure
is
important too, to follow-up on how you’re doing. It’s important in making one feel
comfortable
initially.
37:40: Viewing the video in the privacy of a room or in the waiting room?
P3: I wouldn’t want to watch the video in the waiting room.
P5: In the private room.
38:16: Narration, music, someone to tell you about the procedure or just watch?
P1, P3: Voice over
38:38: Reading on a screen
P1: You can never have too much information, I want it any way it can come.
Not live action, narration, words, diagrams, music. Timing consensus.
39:43: Finalize thoughts/suggestions for video
P3: In the beginning, state objectives and then the end recap the points. It’s nice to hear
things twice.
P1: Personal thing, If I’m having a procedure that’s an hour long I usually focus on 2:30
fast
forward. Maybe it’s weird, but it works for me. I want to see my way through the time
of the procedure.
41:07: Other thoughts?
Being reassuring, but honest. Giving some tangible statistics.
41:33 (MM): If your GD tells you that you need a RCT and you have to see a specialist, if you had
some of this information before you got to the specialist, like an email with the video to watch
at home. Is that something tat would be helpful?
P5: I think it would be helpful
P3: That would be fine
P5: Then if you need to watch it again at the office, you can.
42:30 (MM): Would you want to watch it again afterwards?
P3: Yes, I would do that.
42:58 (DH): Email beforehand/link. Someone should have a choice to watch the video, is there a
minimum we need to say, or is there information that you don’t want?
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P3: I can’t imagine someone not wanting to know what’s going to happen.
44:00 (DH): Wife had to watch a video before extraction and cried.
P3: I was scared when I got my tooth pulled, too.
44:31: Choice to see the video, if you choose no, how much information is enough?
P1: Straightforward information, that’s not informed consent.
46:04: The assistant made your wife watch the video and then the doctor came in. Is the video
too informal and does not provide enough contact time? Would you feel upset if an assistant
asked you to watch a video and then the doc came in and started the video?
P1: Video is not a replacement for interaction with the provider.
P2: That turns you off to wanting to get dental work in that office if someone tells you
that you
have to watch the video.

are

P1: The follow-up call is very important, it shows that the person cares about what they
doing.
P3: That’s nice about the dental school, they take time here to explain things.
P2: That’s why I keep coming back.
P1: Yes.

P5: I think your wife should have been given a choice to see the video and given her a
different
option to know what the procedure was going to be about.
P2: I’ve seen people freak out, they rescheduled, and the next time I went with her and
she was fine. She wouldn’t sit in the chair by herself.
49:03: Would you prefer a dedicated evaluation prior to the treatment if pain were not an
issue? Is multiple visits a problem?
P5: That’s fine, especially for someone who is afraid of serious dental work.
P2: I think it’s good.
P4: I’m not coming back once I’m there.
50:07: Would you like to know about the money part in the video?
P1: One way or the other I’m going to know about the money.
P5: Yes, that it could be costly is nice to know.
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P3: I don’t think the money needs to be part of the procedure, I know it’s expensive.
P5: A lot of people don’t know that it’s going to be expensive.
P3: I don’t think it’s necessary to have it in the video. A root canal is part of a whole.
51:47: Is the sample consent form readable? Is that enough information to put into a video?
P2: Make it bigger for some people, it’s kind of hard to read. But not a packet.
P3: This is a legal document that is basically you sign it and I don’t know, is it taking
culpability
away from the dental school? When I read this, it seems like it’s protection for
the provider
rather than caring for the patient. That’s the feel I get from this piece of paper.
P1: This seems like enough information.
P3: I’d like to see more specifics on the percentages of root perforations on these. I
think a lot of it is good, it’s fine.
55:30: Closing
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APPENDIX 3.
animated_v2: vimeo.com/249792272
pw: informedconsent

oral_v2: vimeo.com/249791960
pw: informedconsent
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APPENDIX 4

Script for Non-Surgical Root Canal Treatment
You are about to view a short video about root canal therapy.
This is a simulation for research purposes; you will not be undergoing the root
canal procedure.
At the conclusion of the video, you will be asked to answer 15 questions about
what you will see and hear.



What is a root canal?
o When the nerve and blood vessel space, or pulp space, of a tooth
becomes inflamed or infected, a root canal may be the best
treatment option.
o Root canal treatment is a procedure completed by your dentist or a
specialist where he or she removes the inflamed or infected pulp,
cleans the root canal space, and places a filling that extends down
the length of the roots.
o An endodontist is a root canal specialist.

A clinical exam and diagnosis is complete before consent is reviewed.


Treatment recommendations & alternative treatment options:
o The recommended treatment to save your tooth is a root canal.
o After the root canal is complete, a permanent filling and possibly a
crown will be necessary to protect the tooth.
o The other options, include extraction or no treatment.
 These treatment options are not the recommended
treatment, but they are available options based on finances
and resolving the issue of pain or infection.
 If you elect extraction, the tooth may or may not be replaced
with a removable or a fixed appliance such as a partial
denture, bridge, or implant.
 If you elect no treatment, pain and/or infection can persist or
worsen leading to further damage and the inability to save
the tooth with a root canal.

After the video, you will be asked to authorize a dental student, resident, or
faculty provider at the University of Maryland School of Dentistry to
perform root canal treatment.
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Treatment procedures:
o Root canal treatment is a successful non-surgical procedure where
a small opening is made in the top part, or chewing surface, of the
tooth in order to gain access to the pulp.
o You can think of a root canal as a deep cavity that goes from the
top of the tooth, all the way down to the roots. Local anesthesia, the
same as would be used for a filling, will be used for the root canal.
o The tooth will be isolated, or covered, with a rubber dam to protect
you from swallowing any of the small instruments that will be used
to clean the tooth.
o After the tooth is accessed, the root canal space will be cleaned
and shaped and filled with a root canal filling material.
o Root canal treatment may take more than one visit to complete
based on the complexity of the root anatomy, time to complete the
procedure adequately, presence of an infection requiring
medication between visits, or the need for additional treatments.
o At the end of each treatment visit, the tooth will be filled with a
temporary filling that will need to be replaced by your general
dentist. A crown may also be necessary to protect the tooth after
root canal treatment and improve the overall prognosis of the tooth
for the future.



Risks & Benefits:
o Root canal treatment is a safe and predictable way to save a tooth.
The success rate for root canal treatment is high.
o There are some risks involved in having a root canal done
including, but not limited to:
 Separated instruments in the root canal system
 Blocked canals
 Perforation of the tooth
 Aching jaw or exacerbation of TMD
 Fracture of the tooth or other dental restorations you may
have already.
 Extrusion of materials into the sinus or nerve space requiring
additional surgical treatment.
 Unforeseen reactions to medications
 Damage to nerves causing persistent numbness that may or
may not resolve
Post-operative care and follow-up
o Some discomfort after a root canal can be expected.
 Mild-to-moderate discomfort can be managed with over the
counter analgesics like Ibuprofen (Advil/Motrin) and
Acetaminophen (Tylenol).
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Severe pain or swelling is not normal and may require that
you return to your provider for an additional procedure to
clean the tooth again or drain a swelling.
o Root canal treated teeth have a high success rate, but in order to
be the most successful, good follow-up is necessary.
o If a tooth becomes re-infected, a retreatment or surgical procedure
may be necessary in order to keep the tooth. If complications arise,
or a tooth cannot be saved, it may need to be extracted.
o After the root canal treatment, you will return to your general dentist
provider to receive a permanent filling and possibly a crown.


Questions?
o Please ask your provider for clarifications or additional information
about the information you just heard.
o If you have no questions, please proceed with the questionnaire.

Thank you for your time!

Running time: 3:33
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APPENDIX 5
Informed Consent for Endodontics Questionnaire: ANSWER KEY
HP: 00077888
This first section asks you some questions about root canal treatment that was just described
to you. Please answer all questions as best as you can, please do not leave any question blank.
If you are unsure of an answer, it is okay to write “I don’t know”.

1. What is the purpose of root canal treatment?
OE: safe, successful, non-surgical procedure similar to a deep filling in order to alleviate pain
and/or infection and to maintain a tooth.
AV: Treatment of an inflamed or infected dental pulp to alleviate pain and save a tooth.
2. What is the recommended treatment after the root canal is completed?
OE: Permanent filling and possibly a crown.
AV: Permanent filling and possibly a crown. Follow-up at 6-12 months.
3. What benefits occur as a result of root canal treatment?
OE: Alleviation of pain, saving a tooth.
AV: Alleviation of pain, resolution of infection, maintaining the tooth.
4. What are the possible risks or discomforts associated with root canal treatment?
OE: Separated instruments, blocked canals, perforations, exacerbation of TMD/jaw muscle
soreness, unforeseen reactions to medications, fracture of tooth or existing restorations,
extrusion of materials beyond the root canal space, prolonged numbness. Mild-moderate
discomfort. Further complications requiring additional procedures or possibly extraction.
AV: prolonged numbness, separated/broken instruments, jaw muscle cramps, blocked canals,
root perforations, damage to existing restorations, sinus perforation, unforeseen reactions to
medications. Mild-moderate discomfort. Further complications requiring additional procedures
or possibly extraction.
5. What are other treatment options instead of a root canal?
OE: No treatment or extraction and possible replacement of the missing tooth.
AV: No treatment or extraction and possible replacement of the missing tooth.
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In this section, please circle the best answer to each question.
1. What does an endodontist do?
a. All dental work
b. Extractions
c. Root canals
d. All of the above
e. I don’t know
2. What is inside of the tooth?
a. Infection
b. Nothing
c. Pulp space consisting of nerves and blood vessels
d. All of the above
e. I don’t know
3. Why may a tooth require a root canal?
a. Infection
b. Decay or a large cavity
c. Broken tooth
d. All of the above
e. I don’t know
4. What is a rubber dam?
a. A piece of material that is used to isolate the tooth from the rest of the mouth
b. A piece of material that is placed inside the tooth to keep it clean
c. A piece of material that keeps the tooth from hurting
d. A piece of material that keeps the tooth from moving
5. Why may a root canal take more than one visit to complete?
a. Teeth with multiple roots and more complex anatomy take longer to clean and
fill.
b. An infected tooth may benefit from additional visits to allow for drainage and
adequate decontamination.
c. Multiple visits allow the provider to make sure the symptoms of a painful tooth
have resolved.
d. All of the above
e. I don’t know
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Please indicate your level of agreement with the following statements by filling in the
corresponding circle:
1. The consent video helped me understand what a root canal is.

Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

Disagree

Strongly
disagree

2. The information in the video was too extensive.

Strongly
agree

Agree

Neutral

3. The consent made me feel more comfortable to have a root canal, if I needed one.

Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

4. The consent answered all of the questions I had about root canal treatment.

Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

Disagree

Strongly
disagree

5. The length of time for the video was adequate.

Strongly
agree

Agree

Neutral
61

REFERENCES
1. Bal BS, Brenner LH. Medicolegal sidebar: Informed consent in the information
age. Clin Orthop Relat Res 2015;473:2757-61.
2. Sfikas P. A duty to disclose: Issues to consider in securing informed consent. J
Am Dent Assoc 2003;134:1329-1333.
3. Charles C, Gafne A, Whelan T. Shared decision-making in the medical
encounter: What does it mean? (Or it takes at least two to tango). Soc Sci Med
1997;44:681-92.
4. Baum N. A new look at informed consent. Healthc Financ Manage
2006;60:106-10,112.
5. Newson PRH, Wright GH. A review of patient satisfaction: 2. Dental patient
satisfaction: an appraisal of recent literature. British Dental Journal
1999;186:166-70.
6. Lahti S, Hausen H, Kaariainen R. Patients' expectations of an ideal dentist and
their views concerning the dentist they visited: Do the views conform to the
expectations and what determines how well they conform? Community Dent
Oral Epidemiol 1996;24:240-44.
7. Farrell EH, Whistance RN, Phillips K, Morgan B, Savage K, Lewis V, Kelly
M, Blazeby JM, Kinnersley P, Edwards A. Systematic review and metaanalysis of audio-visual information aids for informed consent for invasive
healthcare procedures in clinical practice. Patient Education and Counseling
2014;94:20-32.

62

8. Kinnersley P, Phillips K, Savage K, Kelly MJ, Farrell E, Morgan B, Wistance
R, Lewis V, Mann MK, Stephens BL, Blazeby J, Elwyn G, Edwards AGK.
Interventions to promote informed consent for patients undergoing surgical and
other invasive healthcare procedures. Cochrane Database of Systematic
Reviews 2013;7.
9. Kang E. Fields H. Kiyak A. Beck F. Firestone A. Informed consent recall and
comprehension in orthodontics: traditional vs improved readability and
processability methods. Am J Orthod Dentofacial Orthop 2009;488:e1-3.
10. Johnson BR, Schwartz A, Goldberg J, Koerber A. A chairside aid for shared
decision making in dentistry: A randomized controlled trial. J Dent Edu
2006;70:133-41.
11. American Association of Endodontists. Informed consent guidelines. 1997
12. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups.
International Journal for Quality in Health Care 2007; 19.6: 349-57.
13. Patton M. Qualitative evaluation and research methods. Beverly Hills, CA:
Sage Publications; 1990.
14. Miles MB, Huberman M. Qualitative Data Analysis: A Sourcebook of New
Methods. 2. Beverly Hills, CA: Sage Publications; 1994.
15. Cote L, Turgeon J. Appraising qualitative research articles in medicine and
medical education. Medical Teacher 2005; 27: 71-75.

63

16. Sonne SC, Andrews JO, Gentilin SM, Oppenheimer S, Obeid J, Brady K, Wolf
S, Davis R, Magruder K. Development and pilot testing of a video-assisted
informed consent process. Contemporary Clinical Trials 2013;36:25-31.
17. Miller CK, O'Donnell DC, Searight R, Barbarash RA. The deaconess informed
consent comprehension test: An assessment tool for clinical research subjects.
Pharmacotherapy 1996;16:872-8.
18. Borenstein M, Rothstein H, Cohen J. Power and Precision. Englewood, NJ:
Biostat Inc; 2001.
19. McCaul LK, McHugh S, Saunders WP. The influence of specialty training and
experience on decision making in endodontic diagnosis and treatment planning.
Int Endod J 2001;34:594-606.
20. Moreira NCF, Pacheco-Pereira C, Keenan L, Cummings G, Flores-Mir C.
Informed consent comprehension and recollection in adult dental patients. J Am
Dent Assoc 2016;147:605-19.
21. Khan S, Hamedy R, Lei Y, Ogawa R, White SN. Anxiety related to nonsurgical
root canal treatment: a systematic review. J Endod 2016;42:1726-36.
22. Roller M, Lavrakas PJ. Applied qualitative research design: a total quality
framework approach. New York: Guilford Press 2015.
23. Yin R. Qualitative research from start to finish. New York: Guilford Press
2011.
24. Levin L. Informed consent: Does it begin with public awareness? AAE
Communique January 2017.

64

25. RE Heidel. Causality in statistical power: isomorphic properties of
measurement, research design, effect size, and sample size. Scientifica 2016.

65

