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Guest Editorial

Advancing Dental Hygiene Education: What does
research tell us about the future of dental hygiene?

Colleen M. Brickle, RDH, EdD

In June of this year, Rutgers University held a workshop,
inviting researchers for the project “Advancing Dental
Education: Gies in the 21 Century.” The project consisted
of two phases. In phase one, background papers focusing on
the trends that will determine the future direction of dental
education were written and published.”? Phase two consisted
of the workshop where participants reviewed the published
papers and made recommendations to address the issues
and challenges in dental education over the next 25 years.
A common theme voiced throughout the workshop was for
dental education to be innovative and responsive to current
and new workforce models in order to meet the demands of
all populations seeking oral health care.

Minnesota has a reputation for developing and
implementing innovative and creative ways to meet the
demands of a prepared and competent dental workforce. In
1969 Minnesota was the first state to mandate continuing
education requirements to maintain licensure.” In 2001,
Minnesota was the third state to expand access to care by
allowing dental hygienists to provide dental hygiene care
beyond the traditional, brick and mortar practice setting.*
Then in 2009, Minnesota was the first state to authorize the
licensure of dental therapists and certification of advanced

dental therapists.’

Minnesota has not been resting on its laurels. In 2012,
dedicated educators and administrators designed an innovative
approach to move baccalaureate education forward as the
entry level for dental hygiene. More than forty years ago, the
American Dental Hygienists’ Association advocated elevating
the profession with the baccalaureate degree as the entry
level for dental hygienists.® The American Dental Education
Association also published a brief on expanding dental
hygiene pathways toward a bachelor degree.” In reality, the
majority of dental hygiene associate degree programs already
approach a minimum of three years due to the required
prerequisite courses necessary to meet the Commission on
Dental Accreditation standards.

The Journal of Dental Hygiene

Associate degree graduates (AA/AAS) are seeking seamless
pathways to a bachelor degree. However, most importantly,
baccalaureate education is necessary for dental hygienists to
meet the oral health care needs of all populations in the 21+
century, especially for our vulnerable populations.” In order to
meet the needs of these populations, dental hygiene programs
must prepare students to deliver care in settings beyond
clinical private practice. Today’s oral health care professionals
need higher-level order of problem-solving skills to be able
to think critically while applying evidence to inform practice.
Meeting this challenge as well as the other competencies such
as health literacy, cultural sensitivity, community-based and/or
interprofessional practice, by simply adding more content to
an already crowded associate degree curriculum, is not possible.

The most recent innovative education pathway from
Minnesota is the option of a dual admissions and enrollment
program.® In addition to Minnesota, Texas has developed a
similar model of dual admissions at Texas Women’s University.”
Students
admitted and enrolled in an AS/AAS dental hygiene program

How does dual enrollment work in Minnesota?

can begin to take upper division courses simultaneously to
obtain a bachelor degree in dental hygiene (BSDH). This
creative and seamless pathway allows a student to graduate
with an AA/AAS degree from a community or technical
college and a bachelor’s degree simultaneously or within a
semester of completing the AA/AAS degree.

Students admitted to Normandale Community College’s
associate dental hygiene program are enthusiastic about the
opportunity to dual enroll at Metropolitan State University.
Testimonials from students show that this curriculum model
is achievable and prepares students for practicing in settings
outside of private practice. Licensed dental hygienists seeking
a BSDH as part of the degree completion program enroll
in the core upper division dental hygiene courses with the
associate students. An unexpected outcome of this program
has been the mentorship and guidance provided by licensed
dental hygienists.
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The BSDH courses are delivered online and easily fit
schedules. The coursework is individualized and paced to
encourage student success. The bachelor curriculum content
includes such topics as project management, leadership, busi-
ness planning, team-based care, health equity, interprofessional
collaboration and public health. Students find the BSDH degree
a gateway to further study by offering a direct path to a master’s
degree in dental therapy, education, business public health,
dental therapy and other education or career opportunities.

Higher education views this model as a win-win for
students and the institutions. Community colleges can count
the associate degree graduates in their completion totals and
the university can count the baccalaureate degree graduates
in their completion totals. Funding from Delta Dental
of Minnesota Foundation along with a Health Resources
and Services Administration (HRSA) workforce grant has
allowed for Normandale Community College to expand dual
admissions and enrollment to include four other AA/AAS
degree programs in dental hygiene in the state of Minnesota.

Constant communication and collaboration between
institutions is the key to success when developing an innovative
educational pathway such as the dual enrollment programs in
Minnesota and Texas."” Successful programs take commitment
and dedication for the long haul and challenges will occur!
Dental hygiene educators throughout Minnesota believe
strongly that graduates need to be well prepared not only
for traditional private practice settings but also for emerging

practice settings in order to meet the needs of all populations.

For additional information and resources on dual
admissions /enrollment as well as other innovative initiatives
in Minnesota, access the Normandale Community College’s
signature website, “Minnesota 21st Century Dental Team at

www.normandale.edu/mndentalteam.

Colleen M. Brickle, RDH, EdD is the Dean, Department
of Health Sciences at Normandale Community College,
Bloomington, MN.
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Innovations in Education and Technology

Relationships Between Course Capture Systems and Student
Performance in Dental Hygiene Education

Carly J. Havner, RDH, MS; Mary M. Gerkovich, PhD; Kimberly K. Bray, RDH, MS;
Marsha A. Voelker, CDA, RDH, MS

Abstract

Purpose: The aim of this mixed-methods longitudinal study was to assess student perceptions of technology use, and to
examine the relationship between technology use and performance as reflected by self-reported student grade point averages.

Methods: Students (n=351) enrolled in a dental hygiene program within a dental school located in the mid-western United
States were surveyed in three courses from 2008 through 2012 to gather their perceptions regarding usage of a lecture
recording system (LRS). Additionally, self-reported grade point averages were collected over the same period of time. Data
were analyzed using a statistical software program (IBM SPSS; Armonk, NY).

Results: The response rate was 82%. Descriptive statistics demonstrated that students believed that the LRS increased their
success and satisfaction in the course and would be useful in other courses. Students also reported they would not choose
to miss class sessions based on the availability of the recorded lectures. Correlation statistics found no relationship between
student GPA and students’ perceptions regarding the LRS.

Conclusion: Students reported LRS use and availability did not impact their attendance. No relationship was found between

students’ self-reported GPA and evaluation of the LRS use within the limits of this study.

Keywords: Lecture recording systems, course capture system, performance perceptions, dental hygiene education

This manuscript supports the NDHRA priority area: Professional development: Education (educational models).
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Introduction

Research on new teaching modalities supports the
development and implementation of technology within the
classroom setting as well as across all educational platforms.
Higher education students have come to expect technology
use within class formats; however due to the evolving nature of
educational technologies, appropriateness of technology use is
often overlooked."* Implementing technologies primarily to
satisfy student expectations is no longer adequate rational for
use; selecting appropriate educational technologies is essential
for student development and achieving learning goals.

The Internet, or worldwide web, has been a major
contributor to educational technology; educational systems
utilizing the Internet are frequently referred to as web-based
technologies.? Web-based deliveries vary in use ranging from
courses offering exclusively online learning experiences to
blended or hybrid delivery of online components, and face-
to-face/on-campus experiences.” Tegrity© ( McGraw-Hill

The Journal of Dental Hygiene

Education; New York, NY), a web-based lecture recording
system (LRS), is capable of recording lectures and classroom
activities, including camera-view events, audio, and media-
based slides and quizzes, for later use. The platform integrates
camera video, audio, and multimedia slides into a seamless
viewing experience’ and may be used as an online only format
or in combination with face-to-face class sessions. Students
may choose to play, pause, fast forward, rewind, and increase
or decrease the playback speed of these recordings.

LRS technologies may be offered for a variety of reasons
including institutional policy, instructor choice, student
expectations, support for absent or special needs students,
support for non-English speakers, and as a supplemental
learning and/or teaching method.>** While the integration
of e-learning materials into the classroom experience may be
expected by Millennial or Gen Next students, their acceptance
and use frequently depends on students’ perception of the
specific technology options. Acceptance of a LRS is often
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dependent on personal experience with the format; multiple

studies report that students view a LRS positively.> "1

Previous studies have compared the effectiveness of web-
based instruction to in-class instruction, however there are
few studies reporting on blending digital education and
traditional in-person classroom settings. Additionally, most
studies have been short-term in nature, typically covering
only one course or one class of students at a time. Little has
been reported within the field of dental hygiene on blended
educational technologies or on the relationship between LRS
and student outcomes. The purpose of this study was to
survey the perceptions of dental hygiene students over a five-
year period regarding the use of a LRS with a focus on student
satisfaction and content retention. Results of this study can
serve to add to the body of knowledge regarding the use of
LRS within dental hygiene education programs in addition to
providing an aspect of program evaluation.

Methods
Study design

A descriptive, associational, and comparative study design
was used to address the research questions. A descriptive
model was used to summarize student demographic variables
and the evaluation of the use of the LRS, Tegrity© (McGraw-
Hill Education; New York, NY), within three separate
dental hygiene courses utilizing both traditional and flipped
classroom pedagogies. An associational approach was used to
examine the relationships and possible predictors between the
LRS use and self-reported student grade point averages (GPA)
and a comparative approach was used to examine differences
in the subgroups within analyzed data. Data collection
methods and analysis were reviewed and determined exempt
from the Social Sciences Institutional Review Board of the
University of Missouri, Kansas City.

Study population

Program evaluation survey data, previously collected
but not analyzed, was collected from a convenience sample
of junior and senior students enrolled in the dental hygiene
program at the University of Missouri, Kansas City, School
of Dentistry. Each class consisted of approximately thirty
dental hygiene students, totaling about sixty students per year.
Inclusion criteria included all of the dental hygiene students
enrolled in the program who were present for the final
examination administered during the last on-campus session
of selected courses dating from the summer of 2008 through
2012. Three courses, Oral Health, Dental Biomaterials, and
Seminar in Dental Hygiene II, were assessed annually over

The Journal of Dental Hygiene

the five-year period. Faculty, LRS use including availability,
functions, and video and audio of the instructor during
recordings, remained the same throughout the period of study.
Two courses, Oral Health and Biomaterials, utilized flipped
classroom pedagogies. Students prepared for class sessions by
viewing pre-recorded lecture content independently, prior to
the class session and were expected to put the newly acquired
knowledge into practice during class through collaborative
activities, case study evaluations, dental product reviews, and
laboratory procedure preparations. The third course, Seminar
in Dental Hygiene II, utilized a traditional faculty centered
approach. Students attended class sessions in person and the
lectures recorded during class were available for study and
review following the sessions. Additionally, students in the
seminar course were able to use the LRS to review pre-recorded
course content to gain knowledge for the laboratory procedures
planned for the following day including sealant application,
intraoral camera utilization, and air powder polishing. It is
possible that multiple exit surveys were collected from an
individual student as they moved through the required courses
during the two-year Bachelor of Science program. The surveys
contained no individual identifiers therefore it is unknown
how many surveys were completed per student; however,
the surveys were numbered for quality assurance, and were
linked to the responses. Student anonymity was taken into
consideration in order to encourage honest, useful feedback.
Students choosing to participate gave implied consent with
their participation, completed the survey and placed it in an
envelope placed at the back of the room. Students choosing
not to participate were free to turn in their final examination
and the blank survey prior to leaving the classroom. The
surveys were sorted and stored by course, semester, and year.

Survey instrument

The exit survey was developed for use in a similar study;
however, modifications were made to personalize it and
include specific questions related to the issues of perceived
retention of course material as a result of using the LRS and
the perceived advantages of access to course materials when
unable to attend class sessions. Faculty experts on survey
development in the School of Dentistry provided input and
revisions to the survey instrument, and further revisions were
made following a pilot test of the modified survey.

The modified survey consisted of 26 multiple-choice and
Likert-scale items with several opportunities for students
to write comments about their use and perceptions of the
LRS. Students were asked about number of opportunities
of use, actual uses of, and reasons for the use of the LRS. If
the student did not use LRS, written answers were requested
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asking for reasons and in what circumstances the student
might find the LRS useful. Student perceived comparisons
between courses in which the LRS was used and those in
which the LRS was not used were requested, as well as direct
comparison between the LRS and voice-narrated lecture slides
only (no video) utilized in other courses taken by the student
cohort. Additionally, questions regarding student perceptions
of course content retention following individual LRS use and
the video option within the LRS system were examined.

Data collection

The multiple-choice item answers included nominal,
dichotomous, and ordinal; student perception items were
considered ordinal. Medians and interquartile ranges were
calculated as central tendency measures for findings ordinal
in nature. The majority of answer options included broad
categories, although several answers offered yes or no options
only. Additional written comments were elicited in many cases.

Demographic variables included age range, race, gender,
personal ownership of video-viewing device, and self-reported
grade point average. Ownership of a personal video-viewing
device, such as a smart phone, did not imply the device was
utilized to view recorded lectures, merely that the student
owned such a device. The remaining variables were collected
to test the research questions regarding instructor use; student
perceived advantages, disadvantages, and satisfaction level of

LRS use; and, the relationship of LRS use to GPA.
Analysis

Data entered and analyzed in statistical software program
(IBM SPSS; Armonk, NY) using descriptive statistics and
correlation statistics to identify possible relationships between
variables. Written comments were categorized and entered
manually into a spreadsheet.

Results

Of the 429 students (n=429) estimated to be present
during the period of study, a total of 351 surveys (n=351)
were completed for the three courses over the five-year period
for a response rate of 82%. The sample was predominately
white, female, between the ages of twenty and twenty-two,
with a self-reported GPA of 3.0 or higher, and owned some
type of mobile recording device (Table I). This is comparable
to the population demographic of eligible participants (i.e.
dental hygiene students).

Over half of the students, 60%, reported instructors used
the LRS in two or more courses in an online format. A majority,
81%, of the students reported using the LRS for review and
study purposes. Students who used the LRS reported it aided

The Journal of Dental Hygiene

Table I. Sample Demographics

. . Number
Characteristic
(Percentage)
Gender
Male 11 (3.2%)
Female 333 (96.8%)
Age

20 - 22 years of age

167 (48.8%)

23 - 25 years of age

96 (28.1%)

26 - 30 years of age

40 (11.7%)

30 plus years of age 39 (11.4%)
Race/Ethnicity

American Indian/Alaskan Native 1 (0.3%)
Asian 5 (1.7%)
Black or African American 3 (1.0%)
Native Hawaiian/Other Pacific Islander 5 (1.7%)
White 262 (90.7%)
Asian and White 0 (0.0%)
Black or African American and White 4 (1.4%)
Ameri.can Indiar%/Alaskan Native and Black 3 (1.0%)
or African American

Hispanic/Latino 6 (2.1%)

Self-reported GPA Category

3.5-4.0 145 (50.2%)
3.0-3.4 118 (40.8%)
25-29 24 (8.3%)
Below 2.4 2 (0.7%)

Video viewing device ownership

iPod music player

120 (35.0%)

iPod video player 42 (12.2%)
iPhone 66 (19.2%)
MP3 player other than iPod 24 (7.0%)
No MP3 player but plan to buy one 7 (2.0%)

None of the above

84 (24.5%)

* Race-ethnicity categories are those used in the U.S. census
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in retention of course material (80%), increased their overall
success (54%), and increased satisfaction with the course
(53%). The majority of students believe the inclusion of the
video of the instructor speaking in the LRS recordings was
helpful (68%), and that they preferred the LRS recordings
over voice narrated lecture slide sets (72%). Students reported
rarely or never experiencing technical issues while using the
LRS (67%). Seventy-five percent of students indicated the
availability of the LRS recordings would not increase their
likelihood to miss class and had no impact on their decision
to attend class sessions (Table II). However, it is important to
note that professional programs, such as dental hygiene, often
have attendance policies, and influence of such policies may
affect student responses to attendance-related questions.

In addition to describing the sample characteristics and
item specifics, some variables were used to create sub-scales
that were compared to student responses to the LRS use and
evaluation items. Factor analysis (principal axis factor solution;
varimax rotation; KMO = 0.80) was used to identify sub-
groups of items that represented underlying constructs. Two
subscale scores emerged from the dataset. The first subscale
score (eigenvalue = 3.31), representing student evaluative
perceptions, was derived from four survey items seeking
feedback on student perceptions of overall satisfaction, impact
on success, usefulness in other courses, and overall satisfaction
in the course. The Cronbach’s alpha score for the evaluative
subscale was 0.82. The second factor (eigenvalue = 1.20),
representing student frequency of use, was derived from two
survey items seeking student feedback on the frequency of use
for review, and the frequency of use for study purposes. The
Cronbach’s alpha score for the frequency subscale was 0.78.

Subscale scores were calculated for survey items measuring
student evaluation of the LRS and compared to self-reported
student GPA. In the initial set of surveys, students were asked
to denote their GPA based on the following ranges: below 2.4,
2.5-2.9,3.0—-3.4,3.5—4.0. All GPA data was calculated
in range values with no significant relationship found
between the LRS evaluation items and GPA scores 2.5 and
above. However, the statistical analysis suggested significant
correlation between the LRS evaluation items and students
with a GPA range below 2.4. For this category, Spearman’s
tho was .191 (p value .001) and may be misrepresentative
due to small sample size (n=2) in this category. Following the
first year of data collection, students were asked to indicate
their exact GPA in writing on the survey. No significant
relationships were found between the LRS evaluation score
and students’ hand-written GPA.

The Journal of Dental Hygiene

Thematic analyses of the written comments on all surveys
was conducted and three major categories of themes were
identified (Table ITI). Theme one represented students’ reports
on how they used the LRS, including using it to supplement
the regular class sessions, review of class material, in lieu
of attending class sessions in-person, and for emergency
situations or due to illness. Theme two, effects on attendance,
included the subcategories of student preference and program
attendance requirements. Evaluation of the LRS use was the
third theme and included positive and negative comments
regarding use, and the impact of technical issues.

With regards to how instructors and students utilized the
LRS, students overwhelmingly reported use was blended,
with the majority of lectures available online. Students
wrote, “All lectures were available online,” “Most lectures
were prerecorded,” and “Teachers posted every lecture.”
Additionally, students noted the LRS use was dependent
on the specific instructor and was used predominantly “to
review” following class or prior to an assessment. Students
overwhelming commented that they would not be tempted to
miss class sessions due to the LRS availability, often citing the
program’s attendance policy as a reason. Student comments
I don't like being
counted absent,” “We can’t miss class in the hygiene program,”

» «

included, “Can’t miss or will fail the class,

and “I always go to class.”

Students perceived the LRS as positive overall, with many
commenting on the usefulness of availability should a class be
missed, increased repetition and retention of course materials,
and increased attention and focus when viewing due to video
of instructor. Survey comments included, “If I was ill and
was unable to get out of bed I would consider making it up
by reviewing the LRS recording,” “Only if I had to, I prefer
in-class lectures, but knowing I could review exactly what
everyone else heard would be helpful if I really needed to miss

» o«

class,” “I would not intentionally miss but if I did have to,
it is nice that it is there,” “With reading issues it helped me
retain material faster and easier,” “It was helpful to hear the
material repeated,” and the video of the instructor was “

more interactive” and “Helps me focus on what the instructor
is saying.” Some students reported dislike of the particular
LRS used due to technical issues, preferring alternate review
resources, along with the amount of time needed to review
recorded lectures outside of class time. Students wrote, “It
freezes up occasionally mid-lecture,” Files that were very large
could not be downloaded at home,” Certain browsers won’t
let me use it,” Takes a while to load,” “I enjoy voice narrated
slide lectures more,” and “I don't like having both a lecture
online and, in the classroom...I don’t have time for both.”
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Table II. LRS Use

was online

Number
(Percentage)
Instructor use:
Less than 25% of the lecture material was online 39 (12%)
0, 0, H
More than 25% but less than 50% of the lecture material 96 (28%)

50 — 100% of the lecture material was online

199 (60%)

Would student miss a class due to LRS availability?

Yes

85 (25%)

No

255 (75%)

Student use for review:

Never 15 (4%)

Rarely 50 (15%)
Sometimes 141 (41%
Often 98 (29%)
Almost always 39 (11%)

Did not use LRS (missing value, n=2)
Positive frequency of use total (Sometimes/Often/Always)

278 (81%)

Student use for study:

Never 17 (5%)

Rarely 53 (16%)
Sometimes 115 (33%)
Often 107 (31%)

Almost always

51 (15%)

Did not use LRS (missing value, n=2)
Positive frequency of use total (Sometimes/Often/Always)

273 (80%)

Student internet access:

Wireless broadband access (cable, DSL) in an
off-campus residence

266 (78%)

Use the computer lab in the library 38 (11%)
Use non—w1relffss broadband access (cable, DSH) in an 34 (10%)
off-campus residence

Don’t know 5 (1%)
Use dial-up access 0 (0%)

decision
to attend this course?

Compared to non-LRS courses, how did LRS availablity affect

Significantly reduced / Reduced somewhat 9 (3%)
No impact 325 (94%)
Significantly increased / Increased somewhat 11 (3%)

Compared to non-LRS courses, how did LRS affect study
course?

time in this

Significantly reduced / Reduced somewhat 23 (7%)

No impact 226 (65%)

Significantly increased / Increased somewhat 96 (28%)
The Journal of Dental Hygiene 10

Discussion

In courses where face-to-face attendance was
mandatory or highly encouraged some students
found no need to access the LRS, instead depending
on in-class presentations and other course materials
for learning.® "' Examples are found in students’
comments regarding why they did not use the
LRS such as, “I attended all class sessions”, “Got
information from other sources”, and “I rarely used
it because I never missed class.” The controversy
surrounding attendance and web-based technologies
continues when student perceptions are examined.
Previously surveyed students have expressed that the
availability of recorded lectures negatively affects their
class attendance, tempting them to miss class.'*"
However, the findings of this study aligned with
multiple other studies reporting that the availability
of a LRS had no impact on students’ decisions to

attend class.3® 1418

Within the literature reviewed for this study,
the most common LRS barriers students report are
technical issues, unfamiliarity of a LRS, and a lack
of awareness of LRS benefits to the learning process.’
However, the students in this study reported rarely
or never having technical issues with the particular
LRS used. It is important to address technical issues
encountered as this barrier may deter students from
utilizing a LRS."" Time limitations were also noted as
a deterrent to LRS access by the students in this and

previous studies.'>"

Regarding web-based educational technologies
in general, student outcomes including final course
grades, GPAs, and examination scores, are believed
to be enhanced through the use of technology.”
Though previous studies on student achievements
and lecture recordings are generally positive, they
vary significantly in methodologies and field of study.
Findings from this study did not identify a significant
association between the students’ evaluation of the
LRS and a higher GPAs; however, a relationship
was found between a higher evaluation of the LRS
with students reporting GPA’s of 2.4 or lower. This
suggests students who are struggling overall have
a more positive rating of the LRS. However, as
previously discussed, the small sample size for this
category decreases the validity of this finding. It is
possible that struggling students relied more heavily
on lecture recordings in an effort to improve their
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Table III. Themes of Written Survey Comments Regarding LRS

Major Theme
Sub-theme

Examples of Comments

How LRS is Used

For review/supplement
in regular class

“It was a hybrid class, so the lectures were online
while the tests and supplemental materials were in
the classroom.”

“Two classes used it to record in-class lectures, I
used it to supplement in-class overview lectures.”

In lieu of in-person
class session

“The whole course was online.”

“Almost 100% was on LRS”

Emergency/illness
situations

“If I was ill and was unable to get out of bed I
would consider making it up by reviewing the
LRS recording.”

“Only if I had to, I prefer in-class lectures, but
knowing I could review exactly what everyone

else heard would be helpful if I really needed to

. »
miss class.

Effect of Use on Attendance

Student preference

“If no absence policy, I would miss it if I could
watch it on the LRS.”

“More likely to miss than if not available.

Program requirements
regarding attendance

“Don’t miss classes (not allowed).”

“We can’t miss class in the hygiene program!”

Evaluation of LRS Use

Positive comments
regarding use

“I wish all classes used the LRS. Having dyslexia, it
is hard to keep up with all the reading assignments
and full understand what I am reading.”

“Love it, wish all instructors used it!”

Negative comments
regarding use

“I don’t enjoy the LRS that much, but will use it
when there is info I need from it.”

“I do not like LRS based classes. I enjoy learning in
class but not when teacher just reads from slides.”

Impact of
technical issues

“Froze a lot, lectures were too long, too detailed,
PowerPoints/handouts not detailed enough so hard
to keep pausing to get all the details which made
them even longer!”

“I would love if it were easier to download via the
LRS app so I am not using as much of my data
plan on my phone.”
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grades, which could be considered positive as
students are often encouraged to utilize all available

resources. Possible relationships between student
GPAs and LRS warrants further study.

Options provided by the type of LRS may
also alter study results. Statistically significant
higher exam scores are found with the integrated
recording systems currently used versus the older
version LRS featuring a separate audio, video,
and additional media files.?! Other types of online
learning and review methods, such as online
quizzes, have been shown to improve final course
grades for those students who access the resource
multiple times versus students who access them
only once or not at all.*** Future studies should
address the various individual online options for
reinforcing and supplementing course content.

The majority of studies focusing on faculty
and student perceptions are based on survey data.
Survey methodology has innate flaws including
participant recall/memory issues, traditionally low
response rates, pressure of producing a desirable
response, lack of focus or true desire to complete
survey truthfully, and questionnaire item validity
issues. Despite these shortcomings, questionnaires
easily gather extensive data inexpensively as
compared to alternate methods. Based on the
known number of students in each course, the
response rate in this study was optimal. Attempts
were made to minimize other issues, including
that the faculty members were not present during
survey completion, no identifiers were included
within the survey, and individual survey items
were reviewed by unbiased field experts.

Because so many levels of technology
integration exist, authors of previous studies suggest
further research be completed to create a broader
understanding of utilization of technology.*** The
majority of previous studies have examined a small
sample over a limited time frame creating future
research opportunities that include larger and
more diverse samples. ”!"1%21242 Eurthermore, few
studies report on associations between the use of
a LRS and GPAs or other assessment outcomes.
Future studies investigating possible relationships
between LRS and examination scores, including
national board scores, could be of value as well as

examining the actual recorded cumulative GPAs
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of students upon graduation. While it was the intent to
analyze associations between LRS use and National Dental
Hygiene Board Examination (NBDHE) scores in this study,
appropriate data was not available.

Conclusion

Students responded positively to the use of the LRS in
the three courses surveyed with the majority believing that
the LRS aided in retention of course material, and increased
their success and course satisfaction levels. Students reported
that LRS use and availability did not impact their attendance
in the course; and technical issues rarely occurred during use.
Results show faculty utilized LRS in a blended format in
multiple courses. No relationship was found between student
GPA and students’ evaluation regarding the use of a LRS.
This longitudinal study, supports previous similar research,
adding to the body of evidence for informed decision making
regarding the selection and implementation of web-based
strategies in dental hygiene education and other related fields
of study.
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Collaborative Skill Building in Dentistry and Dental Hygiene
through Intraprofessional Education: Application of a quality
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Abstract

Purpose: The purpose of this study was to apply a quality improvement model in the application of an intraprofessional
educational experience by improving student perceptions of collaboration and increasing the number of collaborative
experiences within the dental hygiene curriculum.

Methods: A quality improvement model, Plan, Do, Study, Act (PDSA) developed by the Institute for Healthcare Improvement
(IHI), was used to initiate an intraprofessional education experience for dental hygiene and dental students. Faculty members
utilized the PDSA worksheet to plan, implement, and analyze the educational experience. Pre- and post-session surveys were
used to measure dental hygiene student perceptions of their ability to perform four Interprofessional Education Collaborative
(IPEC) sub-competencies. Statistical analysis was carried out on the pre and post session surveys. Students were also given the
opportunity to discuss their learning and intraprofessional experiences in a reflection assignment.

Results: Dental hygiene students demonstrated positive changes from pre- to post-session survey data in in all four targeted
IPEC sub-competencies. Statistical significance was noted in three of the four IPEC sub-competency rating statements.
Themes from the reflection assignments indicated student learning in the areas of teamwork and communication. Dental
hygiene faculty applied the information gained from the assessments as part of the IHI PDSA cycle for improvement in health
care to evaluate and plan for future learning experiences.

Conclusion: Meaningful intraprofessional education experiences between dental hygiene and dental students support
collaborative practice skills and should be integrated into dental and dental hygiene curricula. Applying a continuous quality
improvement model, such as the IHI PDSA, can assist educators in planning, implementing, and evaluating curricular
changes in order to improve student learning outcomes.

Keywords: intraprofesional collaboration, intraprofessional education, dental hygiene education, quality improvement models
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Introduction

Academic communities in dental hygiene have been
advocating for collaborative practice models between dental
and dental hygiene providers through formal curricular
training dating back to 1986." Intraprofessional education
involves students from different disciplines within the same
profession to learn from, about and with, each other.”? Kee
and Darby discussed the development of mutual respect and
understanding as positive collaborative practice outcomes
resulting from intraprofessional education.'

The Journal of Dental Hygiene

More recently, both Hamil and Formicola, et al. have
promoted the inclusion of intraprofessional learning activities
in dental education.** Specifically, Formicola et al. state that
“cost-effective, efficient quality oral health care depends upon
teamwork in dental practice.”* The authors also emphasize the
need to focus renewed attention on collaboration within the
dental workforce, beginning with educational experiences,
especially in the clinical arena.* Research conducted on
intraprofessional learning attitudes and perceptions within
dentistry, as well as in other health professions, indicates
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that both students and professionals value intraprofessional
learning and agree that shared, formal learning models can
improve teamwork and communication.>”” However, a study
conducted by Brame etal., indicates that the majority of dental
and dental hygiene curricula do not include an emphasis on
intraprofessional education.’

A lack of focus in intraprofessional education could be a
result of the increased attention to interprofessional education
(IPE), defined as education that occurs when individuals
from two or more professions learn about, from and with
each other.® The foundational knowledge and skills needed
for effective collaboration from either an interprofessional or
intraprofessional perspective are complimentary*and both
perspectives are necessary to prepare students to practice
collaboratively.”” Collaborative practice has been defined as
occuring when health care workers from different professional
backgrounds provide comprehensive care by working with
patients, their families, and communities.” The Commission on
Dental Accreditation (CODA) promotes collaborative practice
through required educational accreditation standards.” Dental
hygiene Standard 2-15 requires competency in communicating
and collaborating with other members of the health care
team to support comprehensive patient care.'” IPE as well as
intraprofessional education experiences can serve to support
Standard 2-15. Specifically, intraprofessional educational
experiences within dentistry can encourage comprehensive
patient care through co-assessment and co-therapy.®

Faculty developing intraprofessional educational activities
emphasizing the use of collaborative skills can refer to the
Interprofessional Education Collaborative (IPEC) competenc-
ies to guide student learning,'" as these collaborative behaviors are
foundational to both types of learning. The IPEC competencies,
created by a panel of health education organizations including
on the

American Dental Education Association, focus

promotion of collaborative behaviors among health students and
health professionals. The IPEC expert panel established four
main competency domains for collaborative practice: Values
and Ethics (VE), Roles/Responsibilities (RR), Interprofessional
Communication (CC), and Teams and Teamwork (TT).!"

While not specifcially defined in the literature, barriers
for intraprofessional education may mimic barriers for IPE.
Furgeson and Inglehart found that over half of the hygiene
program directors in the United States consider IPE as an
important initiave for the dental hygiene community, fewer
than half consider it to be important for their academic
institutions.” Casa-Levine’s survey of dental hygiene program
directors and faculty in the Northeastern United States
showed that a majority of the respondents recognized the

The Journal of Dental Hygiene

value of IPE in order to prepare students for collaborative
practice; however, only 6% reported extensive application
of IPE into their program curriculum." This discrepancy is
not surprising as dental hygiene educators have been shown
to experience similar barriers related to integrating IPE into
their programs, as compared to other health professional
programs.>**" Common issues include difficulties with
schedule coordination, an overloaded curriculum, and the
lack of necessary faculty training required to create meaningful
IPE experiences.””'*'¢ Administrative support along with
identifiying leaders within the academic institution, are
also crucial to the success of both IPE and intraprofessional

education initiatives.!”

Studies by Leisnert, et al. and Reinders, et al. measured
competencies in professional roles and responsibilities gained
through intraprofessional learning experiences between
dental and dental hygiene students and reported positive
outcomes resulting from these experiences.'®!"” Understanding
professional roles and responsibilities is fundamental to team-
based care and intraprofessional educational experiences
can provide students with opportunities to discuss their
training and respective scope of practice. Leisnert, et al.
noted that intraprofessional experiences increased dental
student knowledge regarding the professional roles of
dental hygienists.'"® while Reinders, et al. found both dental
and dental hygiene student attitudes had shifted regarding
tasks considered to be “dentist-centered” following an

intraprofessional intervention."

The Institute for Healthcare Improvement (IHI) is a non-
governmental organization founded in 1991 as part of the
National Demonstration Project on Quality Improvement in
Healthcare.?® The IHI works with health care systems along
with other countries and organizations on improving quality,
safety and value in healthcare.”” Using a business management
model created by the Associates for Process Improvement, the
Plan-Do-Study-Act (PDSA) cycle was developed by the IHI
as a means to begin improvement efforts on a small scale as a
means to leverage the learning gained to plan for scaling up
for a system-wide change.” The IHI Model for Improvement
poses three questions as the basis for the PDSA cycle: “What
are we trying to accomplish?”; “How will we know that a
change is an improvement?”; “What changes can we make that
will result in improvement?”.?' The Model for Improvement
as created by the IHI is not meant to replace an exisiting
change model within an institution or organization but rather
serve to accelerate improvement.”! By utilizing the scientific
method, the PDSA focuses on what has been learned through
planning and observation of the results in real work settings. *!
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Louisiana State University Health-New Orleans (LSUH-
NO) established a Center for Interprofessional Education
and Collaborative Practice (CIPECP) in 2015 to support the
development and implementation of collaborative learning
experiences across its six schools, including the dental, dental
hygiene and dental laboratory technology programs housed
in the School of Dentistry (SOD). As the SOD is separated
by a significant distance from the other LSUH-NO schools,
creating logistical challenges in creating IPE activities, dental
and dental hygiene faculty members explored educational
opportunities to engage in intraprofessional collaborative
practice activities within the SOD. The dental hygiene faculty
was also interested in developing a program that could be
part of a formal curriculum management plan as required by
CODA Standard 2-24."° With this is mind, faculty wanted
to utilize principles of continuous quality improvement in
order to systematically plan, implement, and evaluate such
an activity. Dental hygiene faculty at the SOD received
support from the CIPECP to develop the intraprofessional
educational experience as part of a pilot project utilizing the
IHI PDSA Model for Improvement. Quality improvement
models such as the THI PDSA have been used in health
care professions;*** however, there is a gap in the literature
regarding its use in dental hygiene education. The purpose
of this pilot study was to apply a quality improvement model
to the development of a new intraprofessional educational
experience, as a foundational activity to prepare students for
future collaborative practice.

Methods

The educational pilot study was developed as a quality
improvement initiative within the dental hygiene and
dental programs in the SOD at LSUH-NO during the
spring semester of 2017. An intraprofessional experience
was integrated into an existing first year dental hygiene
clinical course. Institutional Review Board approval was not
required. Dental hygiene and dental faculty and members of
the CIECP utilized the IHI PDSA worksheet,* to plan and
evaluate the outcome of the intraprofessional activity focused
on measuring change in student perceptions in four targeted
IPEC sub-competencies. (Figure 1). Data was collected for
the purpose of evaluating the activity as part of the PDSA
Model for Improvement. The IHI PDSA worksheet outlining
the process of the activity is shown in Figure 2.

Thirty-one first year dental hygiene students (n=31)
participated in the intraprofessional experience as a required
activity during their second semester, clinical dental hygiene
course. Each student was scheduled for one session in the oral
diagnosis clinic which took place twice a week over a period

The Journal of Dental Hygiene

Figure 1. Faculty Selected IPEC"
Sub-competency Areas

B Roles and Responsibilities (RR1): Communicate
my roles and responsibilities clearly to the patient,
family, and other health professionals.

B Teams and Teamwork (TT3): Engage other
health professionals in shared patient-centered and
population-focused problem solving.

B Interprofessional Communication (CC2): Comm-
unicate information with patients and families in a
form that is understandable, avoiding discipline-
specific terminology.

B Interprofessional Communication (CC4): Listen
actively, and encourage ideas and opinions of other
team members.

of 10 weeks. Each dental hygiene student was paired with
a third-year dental student during an oral diagnosis patient
appointment. All dental hygiene students were oriented to the
rotation at the same time by the same dental hygiene faculty
member. Students were provided a paper copy of the learning
session document. The document included the definition
of IPE, the four IPEC sub-competency student learning
objectives, discussion topics and details on the time and
location of the rotation. Students were instructed to introduce
themselves to their assigned dental student on the day of the
rotation and were also expected to introduce themselves to
the patient and explain their role during the appointment,
independent of the dental student.

Dental hygiene students participated in collecting
information included in the initial assessment (oral exam
findings and periodontal assessment findings), while also
observing the communication between the dental student
and the patient and/or family. Dental hygiene students
were instructed to make note of the use and context of
discipline-specific terminology and any positive aspects of the
communication made by dental students to the patient and/
or family during the visit.

Dental hygiene and dental students were expected to
discuss aspects of the appointment following the session. The
post-session discussion was to be guided by the following
topics identified on the intraprofessional education session
document: review the positive aspects of communication
between the student and patient; work together to find other
terminology/phrases that can be used to explain assessment
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Figure 2. Institute for Healthcare Improvement
Plan-Do-Study-Act Worksheet**

PDSA Worksheet

Objective: Develop and implement an intraprofessional education
experience using the framework utilized to develop an interprofessional
experience with the goal of improving dental hygiene student perceptions
in targeted IPEC sub-competencies.

1. Plan: Plan the test, including a plan for collecting data.

Questions and predictions: The intraprofessional experience will improve
dental hygiene student perceptions in targeted IPEC sub-competencies.

‘Who, what, where, when: The intraprofessional educational experience
will be integrated into an existing dental hygiene course during the
spring 2017 semester. First year dental hygiene students will attend one
oral diagnosis rotation with a third-year dental student.

Plan for collecting data: Dental hygiene student perceptions will be
measured through a voluntary pre- and post-survey. In addition, they
will be asked to evaluate and reflect on the experience.

2. Do: Run the test on a small scale.

Describe what happened: Dental hygiene and dental students were
paired during an oral diagnosis clinic rotation which included the initial
assessment of a patient.

What data did you collect? Dental hygiene student perceptions of their
ability to perform the IPEC sub-competencies, student evaluation of the
experience, and suggestions to improve the experience.

‘What observations did you make? See results for the pre- and post-
surveys, student evaluation, and student reflection.

3. Study: Analyze the results and compare them to your predictions.

Summarize and reflect on what you learned: Dental hygiene students
demonstrated positive changes from pre- to post-scores in all four
targeted IPEC sub-competencies. All student feedback was positive.
Results are consistent with the prediction.

4. Act: Based on what you learned from the test, make a plan for
your next step.

Determine what modifications you should make — adapt, adopt, or
abandon: The intraprofessional education experience was adopted for
the first year dental hygiene students. Faculty will adapt various aspects
of the intraprofessional experience based on the limitations identified.
New changes will be tested on a larger scale.

and treatments to patients in a form that is understandable;
discuss the options for treatment and plan for prevention
from the perspective of a dental hygienist and dentist. No
recordings were made of the student statements during the
post-session discussions.

Prior to the assigned session in the oral diagnosis clinic,
each dental hygiene student received a standardized email
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from a dental hygiene faculty member requesting
their participation in a pre-session survey, prior to
meeting their assigned dental student. A link to
the survey was embedded in the email. Students
received a second email the day after their rotation
requesting participation in a post-session survey to
be completed the same day. Pre- and post- session
survey participation was voluntary; accessing the email

implied consent to participate.

The pre-session survey included four questions
and the post-session survey included seven questions.
The first four questions on both surveys were identical
and were directly related to students’ perceptions of
their ability to perform the four identified IPEC sub-
competencies for the learning experience. The post-
session survey included two additional components
evaluating the intraprofessional experience and
an additional question requesting suggestions for
improvement. Students also had the option to complete
a reflection assignment which included the following
two open-ended questions: “Was the intraprofessional
experience meaningful to your learning? If so, why?”
and “How could this experience affect how you
interact with other professions in the future?”.

Dental hygiene student perceptions of their ability
to perform the IPEC sub-competencies before and
after the intraprofessional experience were measured
using a Likert scale ranging from strongly disagree to
strongly agree (1 to 5). The same scale was used to
measure the responses regarding the activity questions
in the post-session survey. Analyses were performed
using the Statistical Analysis System, version 9.4 (SAS
Institute; Cary NC). Pre/post session survey paired
comparisons were performed using the t-test. A dental
hygiene faculty member and the CIPECP director
evaluated student suggestions for improving the
learning experience and analyzed the two reflection
questions for common themes. After the questions
were independently themed, the faculty member and
the CIPECP agreed upon the common themes.

Results

Twenty-nine dental hygiene students (n=29)
participated in the pre-session survey; however three
students completed the demographic questions, but
did not answer the perception questions. Twenty-
seven students (n=27) participated in the post-session
survey; one student did not answer the perception
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questions. After the data was cleaned for missing responses, twenty-six paired data
sets (n=26) remained for an overall participation rate of 84%. Statistical significance
(p<.05) was noted in pre-and post-survey scores for three IPEC sub-competencies:
Teams and Teamwork (T'T3); Interprofessional Communication (CC2) and (CC4).
No statistical significance was found for Roles and Responsibilities (RR1). Table I
provides a summary of the IPEC sub-competencies data analysis.

Thirteen students (n=13) responded to the post-survey open-ended question
regarding suggestions to improve the learning experience. All responses con-
tained positive feedback. Two students indicated the experience could be improved if

Table I Dental Hygiene Student Perceptions of Achieving IPEC
Sub-Competencies (n=26)

Post-Pre
Pre-Survey | Post-Survey | Survey
IPEC Sub-Competency Mean (SD) | Mean (SD) Mean p value
(SD)

I am able to communicate my 4.28 4.48 0.20 0.0569
roles and responsibilities clearly (0.67) (0.58) (0.50)
to the patient, family, and other
dental professionals (RR1).
I am able to engage other dental 3.88 4.44 0.56 0.0002*
professionals in shared patient- (0.72) (0.65) (0.65)
centered and population-focused
problem solving (TT3).
I am able to communicate infor- 4.20 4.64 0.44 0.0131*
mation with patients and families (0.76) (0.56) (0.82)
in a form that is understandable,
avoiding discipline-specific
terminology (CC2).
I am able to listen actively, and 4.28 4.76 0.48 0.0026*
encourage ideas and opinions of (0.73) (0.43) (0.71)
other team members (CC4).

*Denotes statistical significance p<.05

Table II: Student Evaluation of the Intraprofessional Learning Experience
(n=26)

Strongly
Agree

Strongly

Question .
Disagree

Disagree | Neutral | Agree

This intraprofessional activity
increased my confidence

0, 0,
in participating on an 0% 0% 0% 26.92% | 73.08%

intraprofessional team with (n=7) (n=9)
dental providers.

This intraprofessional activity

increased my appreciation o 0 o 19.23% | 80.77%
for a team-based approach to 0% 0% 0% (n=5) (n=21)

healthcare.
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the dental students were more informed
about the rotation and one student
requested for dental hygiene students
to have more active engagement during
the patient evaluation/assessment. Table
IT summarizes the student evalu-ation of
the intraprofessional learning experience.

A total of 29 students (n=29)
completed the reflection assignment. All
students indicated that the experience
was meaningful to their learning with
the majority of students commenting
positively on the opportunity to learn
from, about and with the dental students.
When asked how the experience might
influence future interactions with other
health care professionals, the respondents
discussed how the experience increased
their confidence with communication
skills. Table III provides an overview of
four themes identified in the reflection
assignments and respective student quotes.

Discussion

Developing, implementing, and
assessing  intraprofessional education
activities in an academic environment
can be challenging; however, results
from this pilot project demonstrate that
even brief intraprofessional experiences
can be meaningful to student learning.
Incorporating a continuous quality
improvement cycle model, such as
the IHI PDSA?, when introducing
a new educational methodology or
curriculum, can be beneficial to both
the educator and the learner by testing
for change within the work setting. *!
The IHI PDSA process utilizes predicted
changes as part of the planning process
followed by an analysis of the results
of the intervention as compared to the
prediction and reflection on what was
learned in the process. *!

In this study, faculty predicted that
dental hygiene student perceptions in
targeted IPEC sub-competencies would
improve following the intraprofessional
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Table ITI. Reflection Assignment Themes and Student Quotes

Theme Student quote

Increased confidence when “This experience put me at ease when

talking to other professions. It also made
me feel valued.”

speaking to other professionals/
students (n=3)

“Now I understand how important it
truly is for all professions to be on the
same page.”

Importance of providers working

together (n=0)

Team approach will benefit the
patient (n=7)

“I learned thar communication is key, and
in order to do whats best for the patient,
the dentist and dental hygienist should be
able ro discuss options and treatment plans
in a professional manner.”

Importance of collaborative “The rotation helped me to really focus

on how the dental student talked with
the professor and the patient while
presenting the case. I enjoyed using proper

dental terminology with the student

practice, using non-discipline
specific language (n=3)

clinician and then explaining the same
information to the patient in a way the
patient could understand.”

experience. Results demonstrated positive changes in all four targeted
IPEC sub-competencies. Changes in perceptions regarding the ability
to engage other dental professionals in problem solving (TT3) showed
the strongest level of statistical significance. Examining which aspect
of the learning activity may have influenced this change is part of the
PDSA process. One component of the learning activity included a
discussion between the dental and dental hygiene students regarding
possible treatment options for the patient. Integrating a discussion
component between the students after the patient encounter had the
potential to strengthen dental hygiene students’ perceptions of their

abilities for TT3.

Results from the pre-session surveys showed that students scored
themselves relatively high in the IPEC sub-competency areas of
RR1, CC2, and CC4. Over-estimation of one’s level of competence
can be explained by the Dunning-Kruger effect.” Novices who are
potentially incompetent in collaborative healthcare delivery skills,
but are unaware of their incompetence, can overestimate their actual
performance.” In this pilot study, students’ higher estimation of their
competency in collaborative skills could explain the weaker statistical
significance when comparing the changes for CC2 and CC4, and why
there was no statistical significance for RR1. Another factor that may
have contributed to the low statistical difference found in RR1 for
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dental hygiene students is that this intraprofessional
experience was embedded in the early portion of the
second semester of the dental hygiene curriculum and
the students may have been less confident regarding
their full scope of practice.

A significant limitation of this intraprofessional
experience was the lack of information regarding the
dental student perceptions in the selected IPEC sub-
competencies either prior to or following the activity.
One of the advantages of using the PDSA process
for quality improvement is that each intervention
is carried out on a small scale, analyzed and changes
implemented prior to the next cycle.?!

Other limitations of the pilot project initial
outcomes include one site implementation and a
single learning experience. Participation in the pre and
post survey assessments was voluntary, which could
explain why some students did not participate in the
survey or why some questions were not answered.

The final aspect of the PDSA cycle focuses on
planning the next steps in the activity or intervention.
Modifications are discussed and decisions to adapt,
adopt or abandon are made. Based on the results
from this pilot study, dental hygiene faculty members
decided to adopt this intraprofessional experience for
first year dental hygiene students with adaptations
made based on the limitations previously identified.
Dental students’ perceptions of their ability to
perform the IPEC sub-competencies will be measured
in future intraprofessional education experiences.
Future considerations will also include moving
beyond the assessment of perceptions and including
assessment of student knowledge. Targeted questions
supporting RR1 such as “What is the role of a dentist
and/or what is the role of a dental hygienist?” could
be included in the pre-session survey. Completion
of a validated communication instrument, such as
the Communication Assessment Tool* could be
incorporated into the intraprofessional experience to
provide further support for CC2.

Additional modifications include having the same
dental hygiene faculty member orient both the dental
hygiene and dental students prior to beginning the
clinical rotation experience. Having the same dental
hygiene faculty member deliver the orientation and
expectations of the learning experience will enhance
consistency of information. Differences between
intraprofessional and interprofessional education and
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their roles in successful collaborative practice can be emphasized
in future orientations. Participation in surveys assessments
could also be a required aspect of the rotation.

Results from the pilot project provided faculty members
with sufficient information to improve future intraprofessional
experiences as part of a continuous quality improvement
process. Increasing the number of meaningful and sustainable
collaborative experiences within the curriculum addresses
accreditation standards' in addition to aligning student
learning with healthcare delivery expectations. Utilization of
the IHI PDSA cycle®! provided a formalized process for the
pre-planning, implementation, analysis and future plans for
implementing an intraprofessional experience at LSUH-NO.

Conclusion

Meaningful intraprofessional education experiences
between dental hygiene and dental students support
collaborative practice skills and should be integrated into
dental and dental hygiene curricula. Offering ongoing
opportunities for intraprofessional collaboration will support
students as they prepare for collaborative practice. The IHI
Model for Improvement and the PDSA cycle provides health
care organizations with a process for testing change in real-
world settings. Applying continuous quality improvement
models, such as the IHI PDSA, can assist educators in
planning, implementing, and evaluating curricular changes in

order to improve student learning outcomes.
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Abstract

Purpose: Workplace bullying in health care has been identified as a problem that negatively affects career satisfaction, career
longevity and patient outcomes. The purpose of this pilot study was to determine the prevalence of workplace bullying in a
convenience sample of dental hygienists in the state of Virginia.

Methods: Two hundred and forty Virginia dental hygienists attending a continuing education seminar were invited to
participate. Using the Negative Acts Questionnaire-Revised (NAQ-R), respondents were asked to indicate how often they
had experienced 22 negative acts or behaviors according to rate of occurrence (never, now and then or monthly, weekly or
daily). Bullying was defined as experiencing two or more of the specified negative behaviors over the past 6 months. The
negative behaviors were categorized into three subgroups: work-related bullying, personal bullying and physical intimidation.

Results: The response rate was 64%. Data revealed almost one fourth (24%) of respondents experienced workplace bullying.
The most frequent behaviors experienced by those being bullied were having their opinions and views ignored (73%),
experiencing unmanageable workloads (68%) and having their work excessively monitored (68%), on a weekly or daily basis.

Conclusions: Results from this study suggest approximately 1 out of 4 Virginia dental hygienists responding to this survey
experience workplace bullying. Education and support to ensure identification of bullying may be helpful in promoting
proactive awareness, prevention strategies and a healthier work environment leading to greater job satisfaction.

This manuscript supports the NDHRA priority area: Professional development: Occupational health (career satisfaction
and longevity)

Keywords: workplace bullying, workplace harassment, unprofessional behavior, psychological wellbeing, occupational health
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Introduction

Workplace bullying is a problem associated with
occupational health and safety, negative job satisfaction and
overall adverse health effects.’"* Within healthcare, bullying
is such a significant and persistent problem it is considered an
occupational hazard.”'® Workplace bullying is characterized
by abusive, repetitive, health-harming mistreatment by a
perpetrator that is broadly defined as persistent abusive
behavior that is considered humiliating, offensive,
intimidating, threatening and or demeaning to an individual
or a group.*'? Vertical bullying occurs between a boss and
subordinate while lateral bullying takes place between co-
workers. Consciously or unconsciously, bullies thrive on
immediate power. Several types of workplace bullying
have been identified including intimidation, harassment,

victimization, aggression, emotional abuse, and psychological
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harassment or mistreatment.'*"> Bullying behaviors offend,
degrade, insult, and or threaten the target and undermine an

individual’s right to self-esteem or dignity in the workplace.”"

Bullying in the workplace is a serious issue and has been
reported in healthcare settings throughout the world.””
Portuguese researchers found that 8% of health care workers
surveyed experienced bullying and in Australia almost 25%
of the allied health professionals surveyed reported being a
victim of workplace bullying.>* In the Pacific Northwest,
researchers found 48% of nurses surveyed reported being
victimized in the workplace, with 12% reporting being bullied
at least weekly.” Additionally, Simons studied bullying in a
group of Massachusetts nurses and found a 31% prevalence
rate.” Consequently, with the increase in workplace bullying,
researchers discovered that as bullying intensified, participants

indicated their intention to leave the employment setting.>*

22 Vol. 92 ¢ No. 5 ® October 2018



Victims of bullying who are subjected to repeated negativity
find it difficult to defend themselves against a perpetrator who
engages in systematized, focused, long-term abuse. Patterns of
abusive conduct associated with bullying create an ineffective
work and learning environment and targeted victims report

7-11

experiencing physiological and psychological stress.

Employee career satisfaction, mental health, burnout, and
overall patient outcomes may be affected by bullying.'"'>>"?
Health professionals who are bullied may be more likely to
make errors in judgement and treatment, which consequently

affects all parties involved.'®*°

Research suggests workplace bullying fosters an ineffective
work environment and ongoing destruction of confidence and
skills. In addition, it can cultivate negative attitudes toward
a chosen job.'"" Studies by both Lahari et al. and Yildirim
suggest bullying leads to low self-esteem, poor physical health
and low self-confidence that can be manifested in self-doubt
and a lack of work initiative and innovation.'®'" Research in
the nursing profession suggests victims of bullying experience
adverse occupational health outcomes that are both
physiological and psychological in nature.”'® Headaches,
sleep disturbances, memory problems, weight changes,
substance abuse, anxiety, loss of concentration and depression
were common stress related manifestations reported by those
experiencing bullying.!""> Both Spence et al and Takaki et
al found that a toxic work environment created by bullying
can cause nurses to experience post-traumatic stress disorder
(PTSD), a serious anxiety condition.'®?' Moreover, it is
common for health professionals to blame themselves for
being bullied, resulting in increased stress, depression, and
psychological distress.'®

A toxic work environment perpetuated by bullying
may cause health professionals to practice less competently,
leading to clinical errors and ultimately lowering the quality
of patient care and negatively impact patient outcomes.'”*!
Additionally, research suggests bullying negatively affects
the work performance of health care providers."”?! Burnes
and Pope found that nurses who were bullied withdrew
from certain tasks, reduced their commitment to certain job
responsibilities and many decreased their amount of time in
the workplace to avoid encountering the bully.”* A person
bullied often feels incompetent and incapable of doing his
or her job. Carter and colleagues determined that nurses
experiencing workplace bullying felt their performance was
impaired as they were unable to think clearly and concentrate
on procedures and tasks.? The impact of prolonged workplace
bullying means that the workplace becomes dysfunctional; for
the perpetrator, the bystander-patient or employee, and for
the target of bullying,"
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Victims of bullying have a larger propensity to be less
productive, have more frequent missed work days and even
leave the work force compared to those who are not bullied.'*"”
Interestingly, Simons et al., discussed the bullying behaviors
of more experienced nurses as “eating their young,” causing
newer nurses to want to quit their jobs, consequently creating
an un-helpful, hostile work environment.® As individuals
terminate their positions, high staff turnover reflects poorly
on the organization and places an undue burden on employers
and employees as the result of hiring and orienting new staff.
Interestingly, Erikson et al., found that bullying increased
women’s long-term work related absenteeism due to illness,
however, men who were bullied just left their jobs.” All health
care professionals have the right to practice in a safe workplace,
free from bullying; dental hygienists are no exception. The
hierarchical nature of dentistry, gender and cultural stereotypes
combined with the competitive nature of production goals may
reinforce a culture of bullying in dental settings.

Few studies are available in the dental literature investigating
the prevalence of bullying. In a study of 156 post graduate
dental students in India, Lahari et al., found that 79% of
students experienced bullying although it was reported to
administrators as only 34%.'° Steadman and colleagues found
that out of 136 respondents, 25% of hospital dentists surveyed
in the U.K. reported being victims of bullying; 60% reported
experience with at least one of the identified bullying behaviors
in the past year.”? Similarly, Demir at al., found 24% of the 166
allied health professionals surveyed, reported being bullied.**
In a multi-national study involving 655 participants from five
dental schools, 10% of respondents from the American dental
school surveyed reported being victims of bullying.” Overall,
results of the international study revealed 35% of all dental
students surveyed reported bullying?

Currently, there is a gap in the research related to dental
hygienists and whether or not they are affected by workplace
bullying. The purpose of this study was to explore the preva-
lence of workplace bullying in a convenience sample of Virginia
(VA) dental hygienists. Information garnered from this study
will help individuals and employers recognize and manage
bullying behaviors in order to minimize adverse consequences.

Methods

A descriptive survey design was utilized to generate
information regarding the extent to which dental hygienists
in the state of Virginia (VA) perceived experiencing workplace
bullying. The Negative Acts Questionnaire-Revised (NAQ-R),
a valid and reliable instrument designed to measure workplace
bullying, was used to survey a convenience sample of 240

23 Vol. 92 ¢ No. 5 ® October 2018



VA dental hygienists attending a continuing education (CE)
progam.”® The NAQ-R questionnaire determines how frequently
participants experience various negative acts or behaviors that
characterize bullying. The Institutional Review Board approved,
online survey, was available to the target population during the
duration of the 3-day CE program. An introductory statement
informed individuals that participation was voluntary and
informed consent was obtained prior to beginning of the
survey. Computers were available throughout the conference or
participants could complete the survey on their personal mobile
device. The instrument focused on 22 specific negative acts or
behaviors with a Cronbach alpha value of .90. Three types of
bullying were measured with the NAQ-R: work related, personal
and physical intimidation. In order to avoid possible response bias,
the term “bullying” was not used at the beginning of the survey
or in any of the survey questions. Participants indicated how often
they experienced each negative behavior or act (never, now and
then, or monthly, weekly or daily) in the workplace within the
past six months. According to Einarson et al., experiencing at least
two negative behaviors at least weekly over the past six months
indicates bullying.” In addition to the NAQ-R participants
responded to six demographic questions (age, gender, education,
ethnicity, employment and position), a question on recent
workplace bullying and if their current employment setting had
written policies on bullying. Data was collected with Qualtrics
statistical program (Provo, Utah). The survey program was set
with the option “Prevent Ballot Box Stuffing,” so respondents
could respond only one time to the survey.

Results

Of the 240 VA hygienists invited to participate, 153 com-
pleted the survey in its entirety (n=153) for a response rate of 64%.
Data revealed that 42% of the participants were employed in a
solo dental practice, followed by 39% in a group practice. The
vast majority of participants were female (97%) and white (84%).
Approximately two thirds, 62%, had obtained a baccalaureate
degree and 26% an associate’s degree. Just over one half (53%), of
the respondents were under the age of 50 and 10% over the age
of 60 (Table I). The prevalence of negative behaviors experienced
by all participants in each of the three categories (work-related,
physical intimidation, personal) are shown in Table II. Within the
three categories (work-related, physical and personal), experiences
of work-related bullying were the most common, followed by
personal and physical intimidation (Table II).

Results suggest that approximately 24% of the participants
experienced work related bullying weekly or daily in the past
6 months as defined by the NAQ-R. Of these, 18% reported

experiencing three or more negative acts at least weekly (Table
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Table 1. Demographics and Characteristics of

Respondents
Characteristics No. ofge(sg/::)mdents
Gender
Male 4 (3%)
Female 149 (97%)
Ethnicity
White 128 (84%)
Black or African American 7 (5%)
Hispanic 9 (6%)
Asian 6 (4%)
Other 3 (2%)
Highest Education
Associate Degree 40 (26%)
Bachelor Degree 95 (62%)
Master’s Degree 16 (10%)
Doctoral Degree 2 (1%)
Practice Setting
Solo Private Practice 65 (42%)
Education 11 (7%)
Public Health 8 (5%)
Other 7 (5%)
Group Private Practice 59 (39%)
Corporate Setting 3 (2%)
Age Range
20 to 29 20 (13%)
30 to 39 33 (22%)
40 to 49 28 (18%)
50 to 59 56 (37%)
over 60 16 (10%)

III). Results of the negative act survey responses from all
candidates, as compared to the 24% of respondents who
met the criteria for bullying are shown in Table IV. The
most frequent negative behaviors experienced on a weekly
or daily basis by those who met the criteria for bullying
were: opinions and views ignored (73%), experiencing
unmanageable workloads (68%) and having one’s work
excessively monitored (68%) (Table IV).

At the end of the survey a definition of bullying was
provided and all participants were asked the question,
“are you experiencing work-place bullying?” to which
14% indicated yes. However, based on the criteria for
bullying (2 or more negative acts) 24% of respondents
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Table II. Frequency of Negative Acts Experiences by All Respondents

Negative Acts Never Nowl&:l’ it};lll;n of Weekly or Daily
N (%) N (%) N (%)
Work Related Bullying
Been exposed to unmanageable workload 46 (30) 75 (49) 32 (21)
Given tasks with unreasonable/impossible targets/deadlines 96 (63) 41 (27) 16 (10)
Had information withheld that affected your performance 73 (48) 64 (42) 16 (10)
Had your opinions and views ignored 51 (33) 75 (49) 27 (18)
Had your work excessively monitored 80 (52) 52 (34) 21 (14)
Ordered to do work below your level of competence 106 (69) 34 (22) 13 (8)
Pressured into not claiming something to which entitled 122 (80) 24 (16) 7 (5)
Personal Bullying
Been ignored or faced hostile reactions when you approached 103 (67) 37 (24) 13 (8)
Been ignored, excluded, or isolated from others 88 (58) 49 (32) 16 (10)
Been subjected to practical jokes 124 (81) 23 (15) 6 4)
Experienced persistent criticism on your work and effort 118 (77) 29 (19) 6 (4)
Had false allegations made against you 116 (76) 32 (21) 5 3)
Had gossip and rumors spread about you 95 (62) 47 (31) 11 (7)
Had insulting/offensive remarks made about you. 94 (61) 50 (33) 9 (6)
Had key tasks removed, replaced with trivial unpleasant tasks 126 (82) 22 (14) 5 (3)
Humiliated or ridiculed in connection to your work 115 (75) 27 (18) 11 (7)
Received hints or signals from others that you should quit job 129 (84) 16 (10) 8 ()
Reminded repeatedly of your errors or mistakes 91 (59) 44 (29) 18 (12)
Subjected to excessive teasing and sarcasm 128 (84) 19 (12) 6 (4)
Physical Intimidation Bullying
Been intimidated with threatening behavior 120 (78) 25 (16) 8 ()
Been shouted at or targeted with spontaneous anger (or rage) 123 (80) 23 (15) 7 ()
Experienced threats of violence or abused/attacked 143 (93) 5 (3) 5 3)

Table III. Negative Acts Experienced

Weekly or Daily
A S e | Count | Percent
0 96 (63%)
1 20 (13%)
2 9 (6%)
3 or more 28 (18%)

The Journal of Dental Hygiene

actually experienced workplace bullying as defined. These results suggest some
participants were being bullied, but were unaware.

One-half of all respondents reported no workplace bullying policy existed
in their place of employment and 25% of the respondents stated they were
unsure if a policy existed. Of the 24% of respondents who met the criteria for
being bullied, slightly less than a third, 32%, reported that their employment
setting had a bullying policy, 54% reported no policy existed, and 14%
reported they did not know if a policy existed in their employment setting.
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Table IV. Comparison of Negative Acts Experiences by All Respondents - Bullying vs. Overall

Negative Acts Never Nowl\:r; it’l{lll;n of Weekly or Daily
Bullying | Overall | Bullying | Overall | Bullying | Overall
% % % % % %
Work Related Bullying
Been exposed to unmanageable workload 0 (30) 32 (49) 68 (21)
Given tasks with unreasonable/impossible targets/deadlines 18 (63) 27 (27) 55 (10)
Had information withheld that affected your performance 27 (48) 23 (42) 50 (10)
Had your opinions and views ignored 5 (33) 23 (49) 73 (18)
Had your work excessively monitored 18 (52) 14 (34) 68 (14)
Ordered to do work below your level of competence 41 (69) 18 (22) 41 (8)
Pressure into not claiming something to which entitled 32 (80) 41 (16) 27 (5)
Personal Bullying
Been ignored or faced hostile reactions when you approached 23 (67) 36 (24) 41 (8)
Been ignored, excluded, or isolated from others 14 (58) 41 (32) 45 (10)
Been subjected to practical jokes 55 (81) 23 (15) 23 (4)
Experienced persistent criticism on your work and effort 27 (77) 45 (19) 27 (4)
Had false allegations made against you 36 (76) 41 (21) 23 (3)
Had gossip and rumors spread about you 18 (62) 45 (31) 36 (7)
Had insulting/offensive remarks made about you. 14 (61) 50 (33) 36 (6)
Had key tasks removed, replaced with trivial unpleasant tasks 50 (82) 27 (14) 23 (3)
Humiliated or ridiculed in connection to your work 23 (75) 36 (18) 41 (7)
Received hints or signals from others that you should quit job 45 (84) 23 (10) 32 (5)
Reminded repeatedly of your errors or mistakes 23 (59) 23 (29) 55 (12)
Subjected to excessive teasing and sarcasm 41 (84) 36 (12) 23 (4)
Physical Intimidation Bullying
Been intimidated with threatening behavior 18 (78) 50 (16) 32 (5)
Been shouted at or targeted with spontaneous anger (or rage) 41 (80) 32 (15) 27 (5)
Experienced threats of violence or abused/attacked 82 93) 0 (3) 18 (3)

Discussion

Workplace bullying has become a serious and escalating
problem that negatively affects a significant proportion of
healthcare professionals. Asa result of its negative consequences
on the overall health and well-being of employees, the
importance of understanding its prevalence, as well as factors
that contribute to the emergence of bullying is critical.

The Journal of Dental Hygiene

Study results show that nearly one-quarter (24%) of the
respondents reported experiencing workplace bullying over
the past 6 months. These findings are similar to other studies
in health care with rates ranging from 20% to 27%.>*%
Results suggest nearly one in four participants in the present
study experienced bullying, but only one in seven recognized

that workplace bully-ing was occurring. In order to address
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workplace bullying dental hygienists must first identify if
bullying exists then develop proactive action plans to counter
negative acts of bullying. A significant number of participants
were not aware they were bullied suggesting that awareness,
education and policies are needed. The psychological and
physical stressors associated with bullying can take a negative
toll on victims leading to dissatisfied employees who may be
prone to make patient care mistakes, call in sick, as well as
leave the work setting and even the profession.”® Therefore,
the dental hygiene profession should advocate for bullying
education and policies that promote zero tolerance in the
workplace.

As a profession of predominately women, dental hygienists
may be particularly vulnerable to the effects of workplace
bullying. The most likely victims of workplace bullying are
frequently women associated with differing positions of
power held between men and women. Notably, in 2014,
the Workplace Bullying Institute polled a national sample
of 1,000 adults demonstrating that 62% of the bullies were
men and 58% of the targets were women.” Another study
in a medical school setting reported that 50% of participants
had been bullied and of these, 70% were women.*® Moreover,
Townsend et al., found young women who experienced
bullying were more likely than men to use tobacco or illicit
drugs, be obese and be at risk of poor physical health,
psychological distress, suicidal thoughts and self-harm.?’

Leymann identified four factors contributing to workplace
bullying: low morale, deficiencies in work design, poor behavior
of leaders and socially exposed position of the target.”* Indivi-
duals in positions of power who are cognizant of these factors
may be more adept at preventing and managing workplace
bullying. Dental personnel need to be educated in how to
identify bullying, manage conflict and handle grievances. Bullies
are toxic to the work environment and hold the team back from
achieving goals and positive outcomes. An employee creating an
unhealthy work environment, no matter how great their clinical
expertise, is detrimental to the practice. Education to ensure
identification and management of bullying may promote greater
self-advocacy and a healthier work environment for dental
professionals. Professional associations could offer seminars or
CE related to the topic. Furthermore, dental hygiene students
could benefit from the addition of curriculum on bullying in
practice management courses.

Dental professionals should learn to eliminate bullying
from their own behavior and promote a culture of safety
and respect. In the present study, the majority of dental
hygienists who indicated bullying occurring at their place

of employment were over the age of 40. It is possible that
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older participants are more aware and better able to identify
and manage bullying behaviors through increased life and
work experiences; however, these results could also indicate
that younger employees may be more likely to bully older
employees. Since the researchers relied on respondents’ self-
reporting, individuals may have been hesitant to express their
true opinions. Results of the present study differ from those
of Simons et al., which found increased bullying affecting
younger, newly graduated nurses.® Effective role modeling
will help minimize negative behaviors and acts, foster better
individual health, as well as promote a positive work culture.”

Most respondents were not aware if their employment
setting had a workplace bullying policy or stated none
existed. A well thought-out, written bullying policy plays an
important role in fostering a collaborative, healthy workplace
and should be communicated to all employees. Policies should
outline steps to prevent bullying, protect staff that report
bullying and/or cooperate in investigations and have clear
consequences and repercussions for perpetrators. Additionally,
policies should be visible, reviewed, and regularly updated by
all employees. Without written policies, dental hygienists
may be fearful of retaliation if they report workplace bullying.
Polices must be implemented and enforced, otherwise victims
may not feel comfortable reporting incidents of bullying.*
Dental professionals can employ questionnaires such as the
NAQ-R when developing polices and prevention plans to
provide an ongoing analysis of negative behaviors and work
to proactively target the most frequently reported negative
behaviors. Most importantly, the root cause of bullying
should be identified and steps put in place to remedy this
behavior.?” All members of the dental team need to be treated
with respect and focus on collaboration and teamwork, which
ultimately promotes higher quality patient care. A clearer
understanding of the manifestation of bullying can lead to
a reduction or elimination of negative workplace behaviors.

Study Limitations

Intrinsic methodological limitations of this study should
be recognized. The incidences of bullying were measured
through self-report, which might have impacted findings
causing one to assume a corresponding bias in the key
variables. There is a risk of over or under estimating the
prevalence of bullying as reported by a convenience sample
of dental hygienists in the same geographic location. Future
research should focus on identifying the specific perpetrator
of the bullying and identify whether it is vertical or horizontal
bullying in addition to the role of patients in workplace
bullying. The survey was only available for a 3-day period
which may have affected response rate. Study replication
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with a national sample of dental hygienists is warranted to
determine which factors in dental practice settings contribute
to workplace bullying. Results should be assessed cautiously
as they represent only the viewpoint of the victim of the
bullying, not the perpetrator. This partial perspective of this
phenomenon should be considered in future research.

Conclusion

Approximately 24% of the study participants experienced
workplace bullying on a daily or weekly basis. The most
common negative behaviors revealed were having their views
and opinions ignored, receiving unmanageable workloads,
and having their work excessively monitored. Over half of the
respondents meeting the criteria for bullying reported that
their employment setting had no bullying policy and 14%
did not know if a policy existed. Study findings support the
need for additional research on the prevalence and impact of
workplace bullying, as well as the need to develop effective
strategies and policies to eliminate these behaviors. Workplace
bullying can take many forms and is a problem that can have
detrimental effects on the overall well-being of those targeted
by this behavior and the culture of the organization. Proactive
strategies through intra and inter-collaborations with dental
and other health professionals could help effectively address the
broader issue of workplace bullying.
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Abstract

Purpose: Fear of dental treatment is a significant problem in the United States, impacting patients as well as oral health care
& g

providers. The purpose of this study was to identify the already-acquired knowledge, attitudes, and level of confidence of

practicing dental hygienists with respect to the treatment of patients with dental anxiety.

Methods: A paper survey was developed, pilot tested, and administered at a state-wide annual dental hygiene continuing
education (CE) course in North Carolina. The survey domains studied included demographics, practice setting, practice
behaviors, dental anxiety awareness, and opinions and attitudes. Item responses included multiple choice, a Likert Scale
ranging from “extremely frequent to never” and “strongly agree to strongly disagree,” and free response questions. Results were
tabulated and descriptive statistics were performed.

Results: Of the 157 attendees, 153 met the inclusion criteria (n=153) for a participation rate of 97%. Dental anxiety
questionnaires were used “often” or “always” by 20% of the respondents. Less than half (43%) of the respondents stated that
they knew the common signs and symptoms of a patient suffering from dental anxiety. However, 92% of the respondents
(n=140) indicated confidence in their ability to perceive whether a patient felt stressed. A little more than half (58%) believed
their dental hygiene education prepared them for treating patients with mild dental anxiety, 38% with moderate dental
anxiety, and 22% with severe dental anxiety.

Conclusion: Although the majority of dental hygienists in this study felt confident in their abilities to perceive stress in
patients seeking dental care, they were less knowledgeable in recognizing the full range of signs and symptoms of dental anxiety.
Questionnaires designed to specifically identify this population were used infrequently. Dental hygiene curricula and continuing
education programs should include content on anxiety management for patients exhibiting all levels of dental anxiety.

Keywords: dental anxiety, dental phobia, dental fear, dental hygienists, dental hygiene education
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Introduction

Dental anxiety, or feeling stressed or uneasy at the
thought of dental treatment, is a multi-faceted disorder that
involves patients’ somatic, cognitive, and emotional behavior
responses.' Multiple factors may contribute to a patient’s
susceptibility to developing dental anxiety. Approximately one
out of every three adult women become anxious before, during,
or after dental treatment in a study conducted by Armfield
et al.* Traumatic dental experiences during childhood, family
or media influences, certain psychological conditions, higher
generalized fear level, low income, poor oral health literacy,
and an inadequate perception of one’s oral health status have
all been associated with dental anxiety.*® Dierke et al. reported

The Journal of Dental Hygiene

that heightened anxiety during dental care can result in delayed
wound healing and severe oral inflammatory diseases.” Adults
identifying with higher levels of dental anxiety are 30% less
likely to visit the dentist regularly and are more likely to avoid
any dental procedures until emergency care is needed.®* Hmud
et al. found that avoidance of dental treatment increased
susceptibility of caries morbidity and decayed, missing, filled
surfaces (DMFS) scores, decreased number of restored teeth,
and significantly more missing teeth, as compared to patients
without dental anxiety.®

Typically, once seated in the dental chair, anxious patients
may appear to be irritable, uncooperative, have higher
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blood pressure, experience heightened sensitivities, have
impaired social or cognitive function, and provide negative
commentary.'® Anxious patients can also become fearful
or cry without warning, become aggressive, have a greater
chance of being self-medicated, and frequently cancel, delay,
or reschedule appointments."'® Although these characteristic
traits are commonly seen in this patient population, they are
not evident in every patient with anxiety issues. However, these
characteristics may be used a guide in determining whether a
patient has an undiagnosed dental anxiety.

The constructs within dental anxiety can be separated into
three types: mild, moderate and severe. A patient exhibiting
mild dental anxiety experiences an internal sensation that
something is different and requires additional attention."
Moderate dental anxiety is characterized when a patient
only focuses on what is happening to them at the moment.'
Moderately anxious patients may experience a disturbing
feeling that something is not right but are still able to learn and
process new information.'" Patients experiencing severe dental
anxiety are characterized as having a significant reduction in
their perceptual ability.'"* Identifying the different levels of
dental anxiety allows the practitioner to make the appropriate
adaptations to the patient’s care.

Dental anxiety questionnaires can provide practitioners
with useful information prior to beginning patient care.
Coral’s Dental Anxiety Scale (DAS), the Modified Dental
Anxiety Scale (MDAS), the Oral Health Impact Profile
(OHIP), and Kleinknecht’s Dental Fear Survey (DES) are
commonly used questionnaires. The DAS is comprised of
four questions with a five-scale answering system designed to
measure dental fear levels.'>' Similar to the DAS, the MDAS
incorporates a fifth question on local anesthesia.” The OHIP is
composed of forty-nine measures of oral health related quality
of life questions, designed to measure patient’s perceptions of
the outcome of their dental disorders on their overall health
and well-being.'>'¢ The DFS uses a five-point Likert scale to
survey patients regarding their anxieties with twenty-seven
specific situations.”” While use of an anxiety questionnaire
does not guarantee the identification of all patients suffering
from a dental anxiety, they can assist clinicians to better
understand their patients’ needs.

Options for treating patients with dental anxieties include
rapport building, voice and movement modulation, distraction,
modeling, guided imagery, environmental change, and enhanc-
ing the patient’s sense of control."® Distraction techniques can be
performed by simply taking the patient’s attention away from the
cause of the symptoms.*'® Modeling allows the patient to observe
similar treatments prior to their own treatment appointment. *'®
Guided imagery consists of directing the patient into a dream-

like state of mind and utilizes all of their senses to create an overall
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state of relaxation.*’® Enhancing control allows the patient to
feel more “in control” of what is happening during their dental
appointment. This technique often includes the “Tell-Show-Do”
method of first explaining each of the steps of the procedure,
showing the procedure being performed, and then completing
it on the patient.*!®

Additional treatment methods for patients with moderate
dental anxiety include biofeedback, acupuncture, systematic
desensitization, cognitive behavioral therapy (CBT), and
hypnosis. Biofeedback utilizes instruments to measure, amplify
and provide feedback on the patient’s physiological status.'®
Systematic desensitization, or exposure therapy, consists of
encouraging the patient to talk about their dental anxiety;
teaching basic relaxation techniques; and gradually exposing
the patient to the source of the anxiety.*'!"” CBT is the
combination of cognitive therapy and behavioral therapy and
utilizes the individual’s ability to change negatively configured
thoughts, or conditions, and their actions, or behaviors.*'®!
Hypnosis is a non-invasive form of treatment that can promote
deep relaxation in patients with dental anxiety. Hypnotherapy
has been shown to demonstrate decisive, long-lasting effects
on a patient’s dental anxiety status.”!

Pharmacological management, conscious sedation, and
general sedation have been used successfully on patients with
severe dental anxiety.” Benzodiazepines are well suited for
use in dentistry due to their anxiolytic, sedative, and amnesic
qualities.”? Nitrous oxide gasses produce anoxiolytic, amnesic,
and analgesic effects and are frequently used for conscious
sedation during dental treatment.”** Most treatment tech-
niques for patients suffering from severe anxiety are considered
to be temporary solutions to the deeper underlying problem of
dental anxiety. %%

Fear of dental treatment is a significant problem in the
United States with up to 80% of the population reporting
having dental anxiety and about 5% of the population so
fearful that they avoid dental care completely.” “** Dental
anxiety is also a burden on dental professionals with nearly
70% reporting that treating a patient with dental anxiety is
a difficult challenge to their daily practice® and the source of

extensive physical, mental and emotional stress.**

Limited opportunities exist within either dental or dental
hygiene education programs for students to gain clinical
experience in identifying, assessing, and utilizing effective
treatment measures for patients with dental anxiety.”® Hill
et al. found that 46% of the dentists surveyed indicated
interest in further training and believe that psychological
treatment approaches could be successful in treating patients
with dental anxiety.” With 85% of dentists recognizing their
responsibilities in treating all types of dental anxiety, clinicians
need experience with multiple approaches to provide care
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for this population.” While there is data on the level of
knowledge, attitudes, and comfort level in treating patients
with dental anxiety of dentists, data is lacking in regards to
dental hygienists. The purpose of this study is to identify the
already-acquired knowledge, attitudes, and level of confidence
of practicing dental hygienists with respect to their treatment
of patients with dental anxiety.

Methods

This study was deemed exempt by the Biomedical
Institutional Review Board of the University of North
Carolina, Chapel Hill (IRB #16-0992). A paper survey was
developed by the authors included the following domains:
demographics (6 questions) included certificates and degrees
earned; practice setting (7 questions) included types of
patients commonly seen and percentage of patients seen with
mild, moderate and severe dental anxiety; practice behaviors
(17 questions) included whether patients were screened for
dental anxiety, types of questionnaires used, and dental anxiety
treatment methods; dental anxiety awareness (17 questions)
included common signs and symptoms of dental anxiety
and knowledge -based questions; opinions and attitudes
(13 questions) included confidence in treating patients with
dental anxiety and educational preparation.

The survey was pilot tested by six practicing dental
hygienists from the University of North Carolina School of
Dentistry and revisions were made to the wording and on
the face validity of each domain. Time required to complete
the survey was reported by the pilot testers. The survey took
approximately ten minutes to complete.

Dental hygienists attending a North Carolina state-wide
annual continuing education course who were over the age
of 18, had an active dental hygiene license and were currently
practicing dental hygiene, were invited to participate in the
study. The purpose of the paper-based survey was explained
verbally prior to the start of the course and participants were
asked to return the surveys at the end of the program. There
were no personal identifiers on the survey and respondents
were given the opportunity to include open-ended responses
regarding the treatment of patients with dental anxiety.

Survey responses to the Likertscale, multiple choice and free
response questions were entered by the principal investigator
into an excel spreadsheet. All knowledge-based questions were
captured based on the percentage of participants who answered
each question correctly; confidence levels were recorded in
the same manner. Descriptive statistics were used to identify
any frequencies and to report distributive findings. For each
respondent, the number of correct identification of symptoms
was calculated (range = 0 to 6) as well as the correct number
of knowledge items (range = 0 to 10). Bivariate analysis using
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the Mantel Baenszel row mean score test was used to assess
whether the total number of correct responses to the list of
symptoms and the total number of correct responses to the
knowledge items differed among the level of education groups
or among the years of experience groups. Probability was
calculated using the data analysis.

Results
Demographics

Of the 157 surveys distributed, 153 met the inclusion
criteria (n=153), yielding an overall response rate of 97%. The
majority of the participants (68%) had an Associate’s degree
in dental hygiene, 25% a Bachelor’s and 6% a Master’s degree.
Approximately one-third, (30%) of the participants had been
practicing for less than ten years and about one-quarter, 24%
for over 30 years. A majority of the participants indicated a
desire to learn more about treatment options and wanted to
have more information regarding referral options for patients
with dental anxiety.

Practice Setting

The majority,(84%) of participants worked in private
practice. Slightly more than a third reported working in a
small-town and another third were employed in mid-sized
city. When asked to respond regarding specific types of
patients treated in a typical week, 96% reported working
with adults and 68% included geriatric patients. A little more
than two-thirds worked with pediatric populations, 50% with
special needs patients, 24% with terminally-ill patients, and
32% with immunocompromised patients.

Practice Behaviors

All respondents (n=153) reported treating patients
with some type of dental anxiety. Over one third (34%) of
respondents indicated that over 30% of their patients exhibit
mild dental anxiety.

Patients exhibiting moderate or severe dental anxiety were
treated less frequently by the respondents. Table I shows the
various types of dental anxiety treated on a weekly basis. Fewer
than one-fifth (19%) reported screening patients for dental
anxiety issues. Of these, 17% utilize the DAS. (Table II).
Eighty-percent of participants answered “Never” or “Rarely”
to using dental anxiety questionnaires and over half (60%)
of the participants stated that they were unfamiliar with
dental anxiety questionnaires. Data regarding the rationale for
not using a dental anxiety questionnaire is shown in Figure 1.

The most frequently reported service or counseling method
offered by the participants was patient control (80%). The
least frequently used methods of treatment were hypnosis,
(1%), and acupuncture (3%). One participant indicated
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Table I. Dental Anxiety Levels Treated on a Weekly Basis

0 0 1-10 1-10 11-20 11-20 21-30 21-30 | Over 30 | Over 30
Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent

(n) (%) (n) (%) (n) (%) (n) (%) (n) (%)

Mild Dental Anxiety 0 0% 27 18% 32 21% 41 27% 51 34%

Moderate Dental Anxiety |9 6% 62 41% 47 31% 16 10% 17 11%

Severe Dental Anxiety 33 22% 92 61% 14 9% 6 4% 6 4%
interest in learning more about hypnosis as an option Fewer than half (43%) of the participants identified all the
for treating an individual with dental anxiety. Figure 2 possible signs and symptoms of dental anxiety correctly. While
illustrates the range of services and strategies used while the average number of correct responses was not statistically
caring for a patient with a dental anxiety. significantly different among the 4 experience categories (p=0.98),

Dental Anxiety Awareness all participants agreed that shortness of breath and fidgetiness/
physical restlessness are symptoms of dental anxiety. Over 95%
of respondents agreed, “Dental anxiety affects oral health care;”
“Anxiety disorders can significantly impair daily functioning;” and
Table I1. Dental Anxiety Questionnaire Usage and “One of the leading causes of delayed dental care is dental anxiety.”
Type Reported by Participants (n=35) Fewer than one-third (31%) of participants were aware that females

experience more dental anxiety than males and a little more than

T et (n) (%) on-half (60%) understood the impact of dental anxiety on wound
ealing (Table III).
healing (Table III
1 (V) . . .
Dental Anxiety Scale 6 17% Level of dental hygiene education, Associate, Bachelor and
Master’s degree, was not demonstrated to be significant in regards
Modified Dental Anxiety Scale 1 3% .
to knowledge of dental anxiety symptoms (p=0.92). Several
Oral Health Impact Profile 2 6% participants shared that, “Not enough information is available to
students in their dental hygiene curriculum.” However, level of
Dental Fear Survey 3 9% education was demonstrated to be significantly different (p=0.03)
among the three groups in regards to general knowledge score.
Other 23 66%
Figure 2. Frequency of Services Offered for Dental
Total (N=153) 35 23% Anxiety Patients
Frequently Occassionally Rarely
1
Figure 1. Reasons for not Utilizing Dental Anxiety 7 % "
. . 5t
Questionnaires (n=118) 2 & -
: 115 b
3 139 » w "
17 %
37
5 B
Il Not familiar with dental 62 2 58
anxiety questionnaires 13 2
4 % 32 26 8
oy 12 13 .3 10
1 Not sure which type to use ,¢°\ \}o“ & oé i>°° o"g %oo S ‘o\ %é'é ;\\o° & ,06“
& & & F L& PSS &o"’ & 5
Do not have time & B § &N F P T L
ve ti & O ¢ &S @,&00\&@‘?@
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Table III. Participants’ Awareness of Dental Anxiety

Correct
Statement response (%)
(n)
Females experience dental anxiety more
47 31%

than males.
Pr'evalence of dental anxiety decreases 52 34%
with age.
Red-haired patients may be more sensitive
to pain, harder to anesthetize, and more 53 35%
anxious than other patients.
Inﬂammat.ory dlefaSCS are more severe in 53 38%
dental anxiety patients.
Patients with dental anxiety express higher
levels of pain perception compared to 65 43%
patients without it.
Wo.und healing is impacted by high 89 58%
anxiety levels.
Anxiety disorders typically surface in 89 58%
adolescence or early adulthood.
Anx.lf:*ty disorders commonly run in 04 62%
families.
Patients who suffer from untreated
anxiety disorder often suffer from other 103 68%
psychological disorders.
Dental anxiety and pain perception
vary with education and income levels, 104 68%
smoking, and oral health status.
Patients who suffer from dental anxiety
have a higher tendency to abuse alcohol 106 70%
and other drugs.
Patients with dental anxiety are nearly
five times more hkel}.l to need immediate 113 74%
treatment and are missing more teeth than
the average patient.
Dent.al anxiety can affect a patient’s 144 95%
physical, mental, and emotional status.
An'x1ety dls.ord.ers can significantly impair 147 96%
daily functioning.
One of the %eadmg causes of delayed 150 98%
dental care is dental anxiety.
Dental anxiety affects oral health care. 150 98%

The Journal of Dental Hygiene

Years of experience did not significantly impact knowledge

scores (p=0.36).
Opinions and Attitudes

The vast majority of respondents, 98%, agreed with the
statement, “Anxiety about dental treatment is a challenge for
both the patient and the dental clinician.” One participant
added, “Anxiety in patients can cause anxiety in clinicians.
Managing dental anxiety can help us treat patients better;
we just need to know how to best treat these patients.” Over
95% of participants agreed that dental hygienists are in a key
position to screen and identify patients with dental anxiety

(Table IV).

A little more than half (58%) of the participants believed
that their dental hygiene education prepared them for treating
patients with mild levels of anxiety; 38% felt prepared for
moderate levels of anxiety; and 22% felt prepared to care
for patients suffering from severe dental anxiety. Over three-
quarters (78%) of the participants were specifically interested
in learning more about dental anxiety questionnaires and
79% expressed interest in additional continuing education
courses on treating patients with dental anxiety. A majority
of the participants (82%) would like to learn more about
treatment options for patients with severe dental anxiety as
where to refer them for more specialized care. The majority of
the respondents (92%) indicated confidence in their abilities
to perceive stress in their patients and 98% were confident in
their ability to work with patients experiencing mild anxiety.
Over three-quarters (77%) expressed confidence in their
ability to work with patients experiencing moderate to high
levels of dental anxiety.

Discussion

The majority of the respondents in this study believed that
treating patients with dental anxiety is a stressful experience
for both the patient and the provider; a significantly
higher affirmation of the challenges of dental anxiety than
previously identified by Dierke et al.” In the Dierke et al.
study, 19% of the German dentists surveyed regarding
their knowledge of psychosomatic medicine, indicated that
treating a patient with dental anxiety was difficult. Preferred
treatment options from the German study included reduced
patient waiting times, shorter appointments, the use of local
anesthesia, patient control techniques, and communication on
fear” Relaxation techniques and hypnosis were used with
the lowest frequency.” The majority (95%) of the dentists
surveyed in the Dierke et al. study believed that dental fear
“strongly” or very “strongly” affected pain perception but only
20% believed that levels of anxiety impacted wound healing.”
Furthermore, fewer than half of the dentists in the Dierke et
al. study participated in continuing education courses focusing
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Table IV. Opinions and Attitudes Regarding Dental Anxiety (n=153)

Statement:

Agree
(n)

(%)

Neutral
(n)

(%)

Disagree
(n)

(%)

I am confident in my ability to work
with patients who may be experiencing
mild levels of dental anxiety.

148

98%

1%

0.7%

Anxiety about dental treatment is a
challenge for both the patient and
dental clinician.

146

98%

2%

0%

Dental hygienists are in a key
position to screen and identify
patients with dental anxiety.

145

95%

4%

0.7%

I am confident in my ability to
perceive that my patient feels stressed.

140

92%

11

7%

0.7%

I would like to learn more about
treatment options for patients with
severe dental anxiety as well as where
to refer them.

125

82%

25

17%

1%

I would like to take additional
continuing education courses on
treating patients with dental anxiety.

120

79%

27

18%

3%

I am interested in learning more
about dental anxiety questionnaires
for screening dental patients.

118

78%

31

20%

2%

I am confident in my ability to
work with patients who may be
experiencing moderate to high levels
of dental anxiety.

117

77%

22

15%

13

9%

My dental hygiene education
prepared me for treating patients
with mild dental anxiety.

88

58%

32

21%

31

21%

The number of patients with dental
anxiety seems to be increasing.

60

40%

54

36%

38

25%

My dental hygiene education
prepared me for treating patients
with moderate dental anxiety.

57

38%

39

26%

56

37%

My dental hygiene education
prepared me for treating patients
with severe dental anxiety.

33

22%

34

22%

85

56%

All degrees of dental anxiety respond
to the same intervention.

3%

5%

137

91%
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on dental anxiety.” In contrast,
60% of the participants in this
study recognized the impact of
anxiety on wound healing and
82% were interested in learning
more about caring for patients with
dental anxiety through continuing
education courses. While there were
significant differences in knowledge
areas and interests in more edu-
cation, some of these differences may
be attributed to cultural influences
between the two populations.

Educational training and exper-
iences may play a role in a clinician’s
comfort levels

confidence and

when caring for the anxious
dental patient. Hill et al. surveyed
practicing dentists to determine
their views and experience levels
regarding the use of dental anxiety
management techniques along with
what was taught during dental
school.?» While over half (51%) of
the dentists indicated that they had
received some training in treating
patients with dental anxiety, 75%
of the respondents indicated inade-
quate knowledge in the area of
hypnotherapy and 65% indicated
inadequacies in psychological tech-
niques.” A majority (85%) of the
dentists in the Hill et al. study also
felt a professional responsibility
to treat the anxious patient.”
The majority (85%) of the dental
hygienists in current study felt
well prepared by their education
to treat patients with mild anxiety
issues, however they were less
confident to treat moderate anxiety
(57%) and severe anxiety (33%).
Similar to the Hill et al., the
majority of the dental hygienists
in this study expressed feelings
of responsibility towards treating
patients with dental anxiety.

this  study
indicated a need for more edu-

Respondents  in

cational preparation in treating
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patients with moderate to severe dental anxiety. The American
Dental Education Association (ADEA) Compendium on
Curriculum Guidelines for Allied Dental Education Programs
states thatdental hygiene programsshould teach students to assess
the pain management needs of patients and apply appropriate
pain and anxiety management strategies.”® Commission on
Dental Accreditation (CODA) Standard 2-12 states that
graduates must be competent in assessing the treatment needs
of patients presenting with special needs.”” Competency in this
area requires patient experiences that include individuals whose
medical, physical, psychological and social situations may require
additional treatment strategies; patients struggling with dental
anxiety issues come under this category. Knowledge in the areas
of psychology and mental health are critical in identifying and
treating a patient presenting with a dental anxiety. The majority
of the dental hygienists in this study indicated the belief that
dental anxiety impacts oral health and presents challenges for
both the patient and clinician. Participants also indicated the
need for more information on treating dental anxieties during
their dental hygiene education experience. Curricular changes
in dental hygiene programs specific to dental anxiety issues
may assist future clinicians in playing a leadership role in the
management of anxious patients.

Validated dental anxiety questionnaires provide clinicians
with a useful means to identify patients with anxiety issues,
however only about 20% screened for dental anxiety and over
half (60%) of the respondents were unaware of dental anxiety
questionnaires. When questioned regarding the rationale for
not using a questionnaire, respondents indicated a lack of
knowledge in how to select a questionnaire, not having the
time or not feeling it was their responsibility. In regards to
time management concerns, it should be noted that the newly
created Current Dental Terminology (CDT) codes address
some of the issues related to providing additional levels of care
for patients with dental anxiety.?® Dental care management-
core coordination code, 19992, assists in the billing for
additional time required to coordinate oral health care services
with multiple interdisciplinary providers. A code for dental
case management — motivational interviewing, D9993, was
created to assist the oral health care provider in giving patient-
centered, personalized counseling to identify and modify
patient behaviors that can impact treatment outcomes.”
The dental case management-patient education to improve
oral health literacy code, D9994, was created to establish an
individualized approach to patient education with the goal of
informed health care decision making.?® All three codes can
be applied towards the additional time required to coordinate
and plan for care of the patient with dental anxiety.

While the high response rate (97%) was a strength of this

study, it is also limited by its small sample size from one state

The Journal of Dental Hygiene

in the Southeastern United States. The validated, pilot tested,
survey could be used in future studies in larger populations.
The survey is useful for identifying anxiety management
techniques of practicing dental hygienists as well as identifying
areas that could be addressed in dental hygiene education
programs and continuing education courses.

Conclusion

Dental hygienists are well positioned to play a key role to
screen and care for patients with dental anxiety. Although the
majority of dental hygienists in this study felt confident in
their abilities to perceive stress in patients seeking dental care,
they were less knowledgeable in recognizing the full range of
signs and symptoms of dental anxiety. The majority of dental
hygienists surveyed did not use validated questionnaires to
identify the various degrees of dental anxiety and did not
feel that their dental hygiene education had prepared them
to treat patients experiencing severe dental anxiety. Increased
curricular content and continuing education courses may be
needed to provide practitioners with the necessary skills to
treat patients with all levels of dental anxieties.
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of North Carolina, Chapel Hill, NC.; Rebecca S. Wilder,
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Blood Pressure Recording Practices Among Dental Hygiene Students
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Abstract

Purpose: The purpose of this study was to compare three different types of blood pressure (BP) recording devices (an
automated arm cuff, an automated wrist cuff, and a manual cuff / stethoscope combination) for accuracy, patient comfort,
and ease of operation.

Methods: Three types of sphygmomanometers were tested on 150 study participants (n=150) obtained from the patients
presenting for dental hygiene services at an urban dental school in the Midwest. Descriptive statistics were calculated for all
variables of interest by cuff type. Repeated measures ANOVA using the Greenhouse-Geisser adjustment were used to test for
differences in means in BP and rating measure by cuff type. Post-hoc comparisons using Tukey’s procedure were calculated
to determine pair-wise differences. An association between the cuff type and convenience rating was evaluated using the Chi-
square test, and between cuff type and convenience rating using the Fisher’s exact test.

Results: There was a significant difference in systolic BP recording by cuff type (p<0.001). The automatic wrist cuff recorded
an average of 11.30mm and 8.76mm HG higher systolic BP than the standard cuff and the automatic arm cuff respectively
(p<0.001 for both). There was no significant difference in the systolic BP readings between the standard and automatic arm
cuff (p=0.226) nor was there a significant difference in diastolic BP by cuff type (p=0.137).

Conclusion: Blood pressure cuff readings with traditional sphygmomanometer and stethoscope or an automated brachial
cuff are comparable while wrist cuff BP readings deviated significantly. For consistency in blood pressure readings, the three

different cuff types are not interchangeable.

Keywords: blood pressure determination, accuracy and precision, sphygmomanometers, validation, hypertension
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Introduction

Hypertension is characterized by excessive pressure on
arterial walls as blood travels to and from the heart'. It is a
leading cause of both stroke and kidney disease and is often
accompanied by obesity, diabetes, kidney disease or other
problems affected by lifestyle and/or genetics, Increased
systolic variability is associated with a higher risk for mortality
and cardiovascular disease,” while greater variability in
diastolic pressure increases the risk of cardiovascular events
and adverse events in patients who have chronic kidney
disease.® A link between hypertension and periodontal disease
has been suggested due to the observable alterations in
localized inflammatory mechanisms such as tumor necrosis
factor-alpha and C-reactive proteins®. Accurate blood pressure
measurements are essential for recognizing a rising or elevated
blood pressure, as well as monitoring a patient’s compliance
to prescribed treatment.’

The Journal of Dental Hygiene

The American Heart Association (AHA) in conjunction
with the Journal of Hypertension previously defined hypertensive
categories ranging from normal to hypertensive crisis.® Based
on those criteria, approximately one-third of all adults in the
United States have hypertension”and of those, only an estimated
54% are considered to be well controlled.® * Recently, the
American College of Cardiology (ACC) and the AHA released
new guidelines for the detection, prevention, management
and treatment of high blood pressure.!® The new guidelines
further lower the definition of hypertension to allow for earlier
intervention. Under the new guidelines, normal blood pressure
is less than 120/80 mmHg while elevated blood pressure includes
a systolic pressure between 120-129 with a diastolic still below
80. The increments continue to increase in 10mm Hg steps,
ending in hypertensive crisis characterized by systolic pressure
of 180 and/or diastolic pressure over 120 mmHg.!® According
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to these updated guidelines, 46% of all adults in the U.S. are
now considered to have hypertension.!® The guideline authors
stress “the importance of using proper technique” and the use
of validated devices to measure blood pressure.

Accurate assessment of a patient’s blood pressure is
considered the standard of care for all initial and periodic
diagnosis appointments in dentistry. Additionally, patients
who have a history of hypertension should have their blood
pressure evaluated before every appointment'!. In large part, this
practice has resulted due to the frequency of visits in dentistry
as compared to other healthcare settings. All health professionals
are urged to aid in screening patients for hypertension.'* 12

Blood pressure readings are obtained several ways. The
standard sphygmomanometer cuff applies pressure around
the upper arm and uses an analog dial to indicate the pressure
(in mmHg) exerted by the cuff. It requires a stethoscope
placed in the antecubital region to hear the heart beat as
the sounds appear and disappear while the cuff is slowly
deflated (Korotkoff sounds). This method is called both
the auscultatory and the manual method. Common errors
include not inflating the cuff adequately, deflating too rapidly,
improper placement of the stethoscope, and an inability to
hear the sounds clearly. This method has long been considered
the “gold standard” of measuring blood pressure.'?

Around 1981, automated sphygmomanometers for use
on the upper arm were introduced into the market. These
devices had a steady rate of cuff deflation and were not
affected by a noisy environment as they did not require a
stethoscope and were not based on auscultation. Automated
devices employ an oscillometric measurement which utilizes
the arterial cycles associated with the pumping of the heart.'
The cycles are then evaluated by an empirical algorithm to
deliver a systolic and diastolic pressure reading'>. More recent
advances in some models include a memory bank for recent
readings and an alert for an irregular heartbeat.

Wrist blood pressure cuffs were introduced around 1992.
Wrist cuffs had all the advantages of the automated arm cuffs
but also generally don’t require the patient to remove any
clothing and are less affected by obesity.'* 117 These devices
also use oscillometric technology, but with the limitation of
being further from the strength of the brachial pulse. All three
types have been utilized in dental clinic settings.

Some studies have questioned the accuracy of automated
sphygmomanometers.’*2!  Wonka, and colleagues?' found

1> conducted

wrist cuffs have issues with accuracy, Wan et a
a systematic review of various devices, and found 81% of

the 31 tested units passed the British Hypertension Society
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.22 However, validation procedures analyzed the

protoco
data on a population basis and are not specific to individual
factors such as how correctly the device protocol is followed.!®
Additionally, several recordings were required to achieve
acceptable accuracy.?® 2> 2 A systematic review conducted in
2011 found automated units varied widely when compared to
the traditional mercury sphygmomanometer;'$ two out of 16
studies were in direct contradiction with one another, and three
out of 16 reporting an overestimated pressure with oscillometric
cuffs. The cumulative result of the review was a cautionary
statement regarding using oscillometric devices reserving their
use for “special circumstances” such as those surrounding
hypertension, preeclampsia, arrhythmia or post trauma.'®

Inconsistencies in previous research motivated the authors
to develop this cross-sectional study to directly compare
representative samples of the three most common blood pressure
measurement recording devices. The purpose of this study was
to compare an automated arm cuff, an automated wrist cuff,
and a traditional manual cuff /stethoscope combination for
accuracy, patient comfort, and convenience/ease of operation in
a dental setting among dental hygiene students.

Methods

This study was approved by the University of Missouri,
Kansas City (UMKC) IRB (protocol #15-203). A sample of
three types of sphygmomanometers were tested. The Accura
Plus  Sphygmomanometer/Stethoscope  Kit, McC98002
(McCoy Health Science Supply, Maryland Heights, MO
63043) served as the traditional manual sphygmomanometer
device. Automated arm units used were the ADC Advantage
6021N (American Diagnostic Corporation, Hauppauge, NY
11788),and the Veridian Model 01-5021 (Veridian Healthcare,
Waukegan, IL 60085). The automated wrist cuff was the
Veridian Model 01-516 (Veridian Healthcare, Waukegan,
IL 60085). The Veridian Model 01-516 automated cuffs was
the most frequently purchased model sold in the university
book store to dental and dental hygiene students and was
considered to best represent the current clinical environment.
According to the literature obtained from the manufacturer,
all sampled automated cuffs have been tested, validated, and
approved by the Association for the Advancement of Medical
Instrumentation, the British Hypertension Society, and the
by the International Protocol for the Validation of Automated
BP Measuring Devices.

Senior dental hygiene students who had successfully passed
competency examinations in medical history review and
vital data collection, approached, consented, and collected
data from all participants. Participants were recruited from

39 Vol. 92 ¢ No. 5 ® October 2018



the population of patients presenting
for routine recall prophylaxis, scaling
and root planing, or periodontal
maintenance at the UMKC School of
Dentistry. Collection of the data took
place during the period of October
15, 2015 to July 21, 2016 (the close
of the summer session). Informed
consent was obtained verbally, after
information documents were offered
to patients. Patients verbally declining
were excluded from the study, as were
any patients who were not comfortable
in the average sized upper arm and
wrist cuffs by their own report. While
larger cuffs exist for both the standard
and automated arm cuffs, they were
not utilized in this study, in order
to keep the measurement process as
straightforward as possible.

Standard, automatic arm and auto-
matic wrist cuff measurements were
taken on each participant. Prior to the
beginning of the study, the cuffs to be
used were made available in the dental
hygiene treatment area for students to
practice with. Additional instruction
and coaching was not provided in an
effort to simulate using new technology
in practice, outside of the school setting.
Before beginning the data collection,
instructions were given verbally to
students, including consulting the
for the
automated cuffs. Data were collected
(n=150) and

recorded on a data collection form.

manufacturer’s instructions

on 150 participants

During data collection, patients were
scated upright in standard dental
chairs, with blood pressure readings
taken on their right arms. Care was

to collect all three blood

pressure recordings together before

taken

treatment, starting with the manual
cuff stethoscope  combination. There
were fewer automated arm cuffs and
wrist cuffs than there were participating
student providers, therefore, devices
were shared between patients and were
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utilized as they were available by the student clinicians. Sharing the devices also allowed
for a pause between readings for arterial circulation to return to normal. In the event
that an error message was observed while using one of the automated cuffs, students
attempted to complete the recording once more. If that was unsuccessful, they replaced
the automated device’s batteries. If no recording could be made using those two strategies,
the data were omitted for that device.

The data collection form included systolic and diastolic measures for all three devices,
as well as two Likert scales: clinicians evaluated convenience and patients evaluated
comfort. The clinician evaluated the instruments for convenience (with a rating of one
being “very inconvenient” and five being “very convenient”) independently and silently,
then recorded their patient’s evaluation of the instrument for comfort (with a rating of
one being “very uncomfortable” and five being “very comfortable’). The form concluded
with a section for comments from both patients and clinicians. Data sheets were
identified only by a sequential study number to monitor the number of participants.
Data sheets were locked in a file cabinet in a locked office between clinic days.

Descriptive statistics (means and standard deviations) were calculated for all
variables of interest by cuff type. Repeated measures ANOVA using the Greenhouse-
Geisser adjustment and Eta-squared statistics were used to test for differences in means
in blood pressure and rating measures by cuff type. Post-hoc comparisons using Tukey’s
procedure were calculated to determine pair-wise differences. The significance level was
set to 0.05 and statistical analyses were performed using the software program Stata
14.1 (StataCorp LP, College Station, TX, USA). A sample size of 150 was considered

by the authors to be adequate to obtain some measure of statistical accuracy.

Results

One hundred fifty participants were enrolled in the study. Participants had mean
systolic and diastolic blood pressure of 128.99 + 18.49 mmHG and 78.01 + 11.33
mmHG respectively (Table I). There was a significant difference in systolic blood
pressure by cuff type (p<0.001). The automatic wrist cuff recorded an average 11.30
and 8.76 mmHG higher systolic blood pressure than the standard cuff and the
automatic arm cuff respectively (p<0.001 for both) (Table II). There was no significant
difference in systolic blood pressure between the standard and automatic arm cuff
(p=0.2206), nor was there a significant difference in diastolic blood pressure by cuft
type overall (p=0.137) (Table II). Cuff type explains 16% of the variability in systolic

Table I. Means and standard deviations of blood pressure variables by cuff type

Cuff Type
Automatic Automatic
Standard Arm Wist Overall
N = 147 N = 149 N =135
Mean (SD*) | Mean (SD*) | Mean (SD*) | Mean (SD*)
. 127.09 124.52 136.00 128.99
Systolic Blood Pressure (17.03) (10.86) (23.99) (18.49)
Diastolic Blood Pressure | 78.20 (11.88) | 76.94 (8.23) | 78.99 (13.45) | 78.01 (11.33)

*SD = Standard Deviation
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Table II. Associations between blood pressure variables and cuff type using repeated measures
ANOVA with Tukey post-hoc comparisons and Eta-squared statistics.

Mean Difference 95% CI* Eta- (srfllzl)lared 95% CI* p-value
Systolic Blood Pressure 0.16 (0.09, 0.24) <0.001**
Standard vs Automatic Arm -2.53 (-6.15, 1.08) 0.226
Automatic Wrist vs Automatic Arm 8.76 (5.01, 12.52) <0.001
Automatic Wrist vs Standard 11.30 (7.56, 15.03) <0.001
Diastolic Blood Pressure 0.01 (0, 0.05) 0.137**
Standard vs Automatic Arm -1.23 (-3.57, 1.11) 0.433
Automatic Wrist vs Automatic Arm 0.83 (-1.60, 3.26) 0.702
Automatic Wrist vs Standard 2.05 (-0.36, 4.47) 0.113
Comfort Rating 0.12 (0.06, 0.19) <0.001**
Standard vs Automatic Arm 0.67 (0.39, 0.94) <0.001
Automatic Wrist vs Automatic Arm 0.60 (0.32, 0.88) <0.001
Automatic Wrist vs Standard -0.06 (-0.34, 0.21) 0.845
Convenience Rating 0.04 (0.01, 0.09) 0.004**
Standard vs Automatic Arm -0.35 (-0.62, -0.09) 0.005
Automatic Wrist vs Automatic Arm -0.04 (-0.31, 0.23) 0.945
Automatic Wrist vs Standard 0.31 (0.05, 0.58) 0.016

*CI = Confidence Interval
**Greenhouse-Geisser calculation used for ANOVA p-value

blood pressure and 1% of the variability in diastolic blood
pressure (Eta-squared=0.16, 0.01 respectively).

There was a significant difference in patient comfort
rating by cuff type (p<0.001). The comfort rating averaged
0.67 and 0.60 higher (more comfortable) in the standard and
automatic wrist cuff (respectively) on the 5-point Likert scale
than in the automatic arm cuff (p<0.001 for both). There
were no significant differences in comfort rating between the
automatic wrist cuff and the standard cuff (p=0.845) (Table
IT). Cuff type explains 12% of the variability in comfort rating
and 4% of the variability in convenience rating (Eta-squared=
0.12, 0.04 respectively).

There was also a significant difference in clinician
convenience rating by cuff type (p=0.004). Dental hygiene
students rated the automatic arm and wrist cuff higher (more
convenient) than the standard cuff by an average of 0.35 and
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0.31 respectively (p= 0.005 and 0.016 respectively) on the
5-point Likert convenience scale. There was not a significant
difference in convenience rating between automatic wrist cuff
and the automatic arm cuff (p= 0.945)

Discussion

Clinicians have many options among traditional
sphygmomanometers, automated arm cuffs, and automated
wrist cuffs when selecting an optimal blood pressure cuff.
This study sought to compare three types in an academic
dental hygiene setting and help illustrate the best options for
use by both students and clinicians. Reviewing the findings
of the three types of blood pressure cuffs compared in this
study, readings from the automated arm cuff and standard
sphygmomanometer were the most consistent with each
other, while readings from the automated wrist cuff were
significantly less consistent.
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Previous studies have demonstrated limitations regarding
the calibration, ease of use, and consistency of automated wrist
cuffs. Measurements from the more distal locations (further
from the brachial arteries) are associated with an increase in
systolic and a decrease in diastolic pressure.'> Eight percent
of the dental hygiene students in this study made comments
about a “distrust” of the wrist cuff’s readings. They questioned
the methods for correct wrist cuft reading and usage when
they differed from those used in the other two devices, and
mentioned patient discomfort with the wrist cuff. It is possible
that results were impacted by improper use, fit, or application
of the wrist cuff, despite the verbal instructions the students
received to read the manufacturer’s instructions. Reading and
applying the manufacturers’ instructions could limit these
errors. New technologies are often adopted in practice, and
without personal diligence in following their instructions for
use, a lack of accuracy could occur.

In this study, some patients and clinicians reported being
skeptical of the automated arm cuff. Comments on data sheets
indicated a general “dislike” of the automated arm cuff by 9%
of the patients, citing the tightness of the cuff, with one patient
reporting discoloration of his/her hand during measurement.
Similar to a traditional sphygmomanometer, brachial arm
circumference can differ significantly from one patient to the
next.?* Outfitting an automated arm cuff with the appropriate
attachment for larger brachial arm circumference could improve
patient and clinician perception of the devices. Further, the
automated arm cuff is not governed by the presence or absence
of the Korotkoff sounds, meaning the maximum pressure
may be more standardized than customized, leading to more
pressure than the patient is accustomed to with an automated
arm cuff from the standard cuff.

Future studies should collect the opinion of the clinician
separately and discretely from the opinion of the patients and
vice versa. The automatic component on both the automated
devices (wrist and arm) is both a convenience and a possible
detriment. On several occasions, data were missing due to the
cuff’s inability to compute, usually because of an internal error
oran expired battery. When an error message was observed, the
students made another attempt and if that was not successful,
the batteries were changed. This could be considered a lack of
dependability of the device, or an inconvenience which could
add time to an appointment or potentially result in a lack of
willingness to take blood pressure with the device. Automated
arm cuff data was missing on three patients, while 15 readings
were missing for the automated wrist cuff. This suggests the
wrist cuff was harder to use than the standard or automatic
arm cuffs despite some favorable clinician comments on
efficiency, fit or ease of use.
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A limitation in this study was that blood pressure
measurements were taken by multiple students (n = 59) who
had different levels of skill and experience with blood pressure
measurement. This could have resulted in missing data due to
operator error and lack of familiarity with the equipment. It
could have also resulted in the variability across the three cuff
types that was higher in some of the students. Future studies
should focus on calibration of the examiners which should
reduce errors and address examiner variability.

Another study limitation was a lack of protocol for the
length of time that must elapse between blood pressure
measurements. A delay occurred between readings however
a timer was not used to standardize the pause. According to
the AHA,?*% five minutes of quiet rest should elapse between
readings to prevent a falsely high blood pressure reading.
Future studies should standardize this pause in the protocol.
Lastly, the order of the cuff selection was not randomized.
Cuffs were used depending on their availability in the dental
hygiene clinic, although in most cases the manual cuff was
used first. Cuff selection order could have led to biases in
determining the differences between the cuff types. Future
studies should randomize the cuff order for each subject.

Despite the limitations, the results of this study help
inform the health care provider. The results of this study
confirm those of others?'-?? linking the use of automated wrist
cuffs with decreased accuracy. When technology advances, it
is likely that techniques need to change in order to ensure best
practice. The importance of provider’s reading and following
the manufacturer instructions is emphasized. Providers should
continue to rely on the skills they have developed in evidence-
based decision making, rather than limiting their selection of
blood pressure devices based on convenience and proximity.

Conclusion

Blood pressure readings obtained with a traditional
sphygmomanometer/stethoscope combination were compar-
able to those obtained with an automated brachial arm cuff,
while blood pressure readings taken from a wrist cuff deviated
significantly. Although convenience of a wrist cuft device is
an important factor, accuracy should not be compromised.
Some deviations in the data captured between cuff types
may be explained by the student operators failing to follow
the manufacturers’ instructions, highlighting the need for
adherence to manufacturer instructions for any new clinical
equipment. When electing to adopt a new device for blood

should

research the device’s validity as published in the literature,

pressure measurement, clinicians and educators

and ensure users are guided in proper protocol(s) for use. In
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the measurement of consistent and calibrated blood pressure,
measurements are not interchangeable with the three different

cuff types.
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Abstract

Purpose: To investigate the anti-gingivitis efficacy of a novel oral hygiene routine consisting of a two-step stannous fluoride
dentifrice and hydrogen peroxide whitening gel system, an interactive oscillating-rotating electric toothbrush, and expanded
polytetrafluoroethylene floss.

Methods: A total of 52 participants (n=52;mean age 35.8+11.23 years) were enrolled in the study and randomized 1:1 to
the experimental hygiene group or control (dental prophylaxis followed by use of standard sodium fluoride dentifrice and a
manual toothbrush). Participants were instructed to brush twice daily; those in the experimental group were instructed to
floss once daily. Oral examinations were conducted at Baseline, Week 2, Week 4, and Week 6.

Results: Both groups experienced significant declines in the mean number of bleeding sites from Baseline at all time points,
evident as early as Week 2. Bleeding sites continued to decline throughout the trial in the experimental group, whereas they
showed an increasing trend between Weeks 2 and 6 in the control group. The experimental group had 55% fewer bleeding
sites at Week 2, 85% fewer bleeding sites at Week 4, and 98% fewer bleeding sites at Week 6 (p<0.0001 for all) as compared
to the control group. At Week 6, 84% of participants in the experimental group had no bleeding, while all participants in the
control group had bleeding.

Conclusion: The experimental oral hygiene group showed significantly greater reductions in gingival bleeding than the

control oral hygiene group, with benefits seen as early as Week 2 and increasing over the six-week study.

Keywords: oral health prevention, oral hygiene, chemotherapeutics, electric toothbrushes, gingivitis, gingival bleeding
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Introduction

Gingivitis is characterized by inflammation of the gingival
tissues without loss of connective tissue attachment.! The
disease progresses when oral bacteria present in dental plaque
prompt a localized inflammatory response manifesting as
gingival redness, swelling, and bleeding.” Persistent gingivitis
is one possible risk factor for periodontal attachment loss as
well as tooth loss.>* Considering that over 90% of American
adults exhibit signs of gingivitis of at least mild severity,’
advancements in treatment are an important public health
concern. The correlation between dental plaque and the
severity of gingival disease is well understood.®” Therefore,
in addition to regular professional dental prophylaxes, a
cornerstone of gingivitis treatment is rigorous daily removal
of dental plaque through both mechanical means (e.g.,
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brushing, flossing) and chemotherapeutic means (e.g. anti-
plaque chemical agents in a mouth rinse or dentifrice).®

One advancement in mechanical dental plaque removal
for gingivitis prevention is the use of rechargeable electric
toothbrushes, which have been shown to reduce plaque
accumulation more effectively than manual toothbrushes.’
Among the electric toothbrush modes of action, oscillating-
rotating toothbrushes have been found to reduce plaque and
gingivitis more effectively than side-to-side brushes in short-
term trials.'®"" Recently, interactive electric toothbrushes that
communicate with an application on a smart phone have been
shown to be associated with significantly longer brushing times,
a greater extent of plaque reduction, and higher compliance
rates as compared to manual toothbrushes.''? This last benefit
is of key importance, given that many adolescents and adults are
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non-compliant with their reccommended oral hygiene routine."

Classic studies indicate that adults generally overestimate
the time they spend brushing by 50 to 70 seconds."” Various
factors may influence patient compliance including patient
characteristics (beliefs and attitudes, history of noncompliance,
mental and physical disabilities); treatment complexity
and duration; the relationship between the patient and
provider; and behavioral interventions used (praise, education
interventions).'® Interactive electric toothbrushes may increase
patient compliance by acting upon several of these factors. For
example, an application on a smart phone may cause the patient
to feel that the oral hygiene routine is easy to perform, and the
positive feedback and education provided by the application
may serve as positive behavioral interventions.

Beyond brushing, interdental mechanical plaque control is
an additional strategy for the treatment of gingivitis. Various
interdental cleaning devices include dental floss, interdental
brushes, and irrigators. One specific device, expanded
polytetrafluoroethylene floss, has been shown to provide
benefits for gingivitis treatment when used alone, and further
incremental benefits seen when used with brushing."” More
importantly, subjects have been shown to prefer expanded
polytetrafluoroethylene floss over nylon waxed floss, which
may contribute to improved compliance.'®

The addition of chemotherapeutic agents, such as the
antimicrobial chlorhexidine, to the oral hygiene routine is
another strategy for gingivitis prevention and treatment."”
Despite its effectiveness for gingivitis treatment, chlorhexidine
has been associated with tooth staining”, making it less
acceptable for use. Recently, a two-step stannous fluoride
dentifrice and hydrogen peroxide whitening gel system was
shown to provide gingival health effects comparable to those
seen with a chlorhexidine mouth rinse, with tooth whitening
effects.”’*? A meta-analysis of 1085 subjects enrolled in 20
prospective trials in which one group was assigned to the two-
step system and another group to a standard dentifrice control
found the two-step system was associated with significant
improvements in plaque measurements and gingival bleeding

versus the control.?

The purpose of this study was to investigate the anti-
gingivitis efficacy of a novel oral hygiene routine consisting of
a two-step stannous fluoride dentifrice and hydrogen peroxide
whitening gel system, an interactive, oscillating-rotating
electric toothbrush, and expanded polytetrafluoroethylene
floss as compared to a control group.
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Methods

This randomized, controlled, examiner-blind, clinical
trial evaluated the effect of an experimental oral hygiene
routine consisting of a two-step stannous fluoride dentifrice
and hydrogen peroxide whitening gel system (Crest Pro-
HealthO [HD]; Procter & Gamble, Cincinnati, OH, USA),
an interactive rechargeable electric toothbrush (Oral-B’
Professional Care SmartSeries 5000 toothbrush with Oral-B
CrossAction” toothbrush head, D36/EB50, Procter &
Gamble), and an expanded polytetrafluoroethylene floss
(Oral-B" Glide™ Pro-Health Advanced, Procter & Gamble) as
compared to a control group receiving a an oral prophylaxis
and using a standard sodium fluoride dentifrice (Crest Cavity
Protection, Procter & Gamble) and soft manual toothbrush
(Oral-B’ Indicator, Procter & Gamble), on gingival bleeding
over a G6-week period in subjects with mild-to-moderate
gingivitis. Institutional review and approval was obtained
from Nova Southeastern University; approval #2016-209. The
study was conducted in compliance with the International
Conference on Harmonization’s Good Clinical Practice
Consolidated Guidelines. All participants provided written,
informed consent.

Participants

Eligible participants were 18 years of age or older, in good
general health, owned a smart phone to which they were
willing to download the Oral-B application. The application
provided coaching for the 2-minute brushing time. Subjects
were specifically instructed on the pressure alert feature to
promote brushing with proper force. Eligible subjects had
at least 16 gradable teeth, and at least one anterior and one
posterior facial bleeding site. Exclusion criteria included
severe periodontal disease; active treatment for periodontitis;
fixed facial or lingual orthodontic appliances; or antibiotic use
within two weeks of Baseline.

Study Design

Participants were randomly assigned in equal numbers
to either the experimental group consisting of 6 weeks of
using three marketed oral hygiene products (an interactive
rechargeable power toothbrush, two-step dentifrice/whitening
gel sequence, and floss) or the control group receiving a full-
mouth dental prophylaxis administered within 3 days of
Baseline, followed by 6 weeks of using standard oral hygiene
products (a regular manual toothbrush and standard anti-
cavity dentifrice). Participants were stratified by number of
bleeding sites (high >10, medium 6-9, low <5). Within strata,
participants were randomly assigned to one of the treatment
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groups using an encoded program and randomization
schedule supplied by the study sponsor. The treatment code
was shared with one of the site staff members to allow for
identification of participants that were to undergo dental
prophylaxis (control group).

All participants were instructed to use the study products
in place of their usual oral hygiene products for the duration of
the 6 week trial; all participants were verbally instructed in the
use of the study products. The first use of the study products
was supervised. Written instructions appropriate to the group
assignment were provided to each participant. Experimental
group participants were instructed to brush their teeth twice
daily using the “Daily Clean” mode on the brush and to floss
the whole mouth once daily. Participants were instructed to
follow manufacturer’s instructions for the brushing technique.
In regards to the toothpaste, participants were instructed to
brush with the first step of the 2-step sequence (stannous
fluoride dentifrice) for one minute and then brush with the
second step (hydrogen peroxide whitening gel) for the second
minute, according to manufacturer’s instructions. Control
group participants were instructed to brush twice daily
according to their customary brushing manner. Participants
were instructed not to use other dental hygiene products for
the duration of the study.

Investigational Products and Blinding

All study related products and instructions were supplied
by the study sponsor in identically sized, blinded kit boxes.
The identities of the dentifrices and dental floss in the kit
boxes were blinded. The identity of the electric toothbrush
provided to the experimental group was not blinded.

Assessments and Outcomes

Dental examinations, including examination of the soft
and hard oral tissues and gingival exams, were conducted
at Baseline, Week 2, Week 4, and Week 6 by a trained,
experienced examiner.”*?® Assessment of the oral soft tissue
was conducted via a visual examination of the oral cavity and
perioral area utilizing a standard dental light, dental mirror,
and gauze. Assessment of the oral hard tissues was conducted
via a visual examination of the dentition and restorations
utilizing a standard dental light, dental mirror, and air syringe.

The primary efficacy outcome was gingival bleeding, which
was assessed across the whole mouth.?** This method used
mild provocation of the gingival crevice with a periodontal
probe at 2 mm depth passed gently circumferentially around
each tooth at approximately a 60° angle. After 30 seconds,
each tooth site was assessed for bleeding. Using this clinical
method, bleeding sites were derived from using the 4-point
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Loe-Silness gingivitis index (LSGI) for sites with LSGI > 2.2
The full mouth bleeding score was determined by summing
the bleeding scores of all scored sites.

Adverse Events

An adverse event (AE) was defined as any unfavorable
or unintended sign, symptom, or disease that appeared or
worsened in a participant during the study period. AEs were
collected from examination and interview.

Statistical Methods

Up to 52 subjects were to be enrolled in the study; 26
per group. Twenty-three subjects per group completing the
trial provides at least 85% power to detect a mean difference
between Baseline and Week 6 of at least 4 bleeding sites using
two-sided testing at a 5% significance level. This estimate
assumes the standard deviation of the differences between
Baseline and Week 6 is six bleeding sites or smaller. Summary
statistics of the demographics and number of bleeding sites
were calculated for each treatment group and visit. Group
differences for age and baseline number of bleeding sites were
compared using Analysis of Variance. A Chi-Square test was
used to assess gender balance between the two groups while
a Fisher’s Exact test was used to assess ethnicity balance.
Comparisons to baseline were investigated using paired-
difference t-tests. The treatment groups were compared using
the analysis of covariance method with baseline as a covariate
and a baseline by treatment interaction. Different variances
were modeled for each treatment. Statistical tests were two-
sided using a 5% significance level.

Results

Participant Baseline Demographics and
Clinical Characteristics

A total of 52 participants were enrolled in the study and
randomized 1:1 to the experimental group or the control
group (Table I). One subject voluntarily withdrew so 51
subjects (n=51) completed the trial. Participants ranged in
age from 19 to 60 years, with a mean age of 35.8+11.23 years.
There were more females (n=37 ) than males (n=15) in this
study (71% vs. 29%). There were no significant differences
between groups at Baseline for age, ethnicity, sex, or number
of bleeding sites.

Number of Bleeding Sites

Both groups experienced significant declines in the mean
number of bleeding sites from Baseline at all time points,
and these declines were evident as early as Week 2 (Figure
1). Of note, the number of bleeding sites in the experimental
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Table I. Baseline demographics and clinical characteristics

Control

Experimental

Demographic/Statistic Group Group Overall P
or Category (n=26) (n=26) (n=52)

Age (Years)

Mean (SD) 34.9 (10.8) | 36.6(11.8) |35.8(11.2) | 0.5918

Min. — Max. 19 -55 21-60 19 - 60

Ethnicity

Black 8 (31%) 7 (27%) 15 (29%) 1.0000

Caucasian 6 (23%) 6 (23%) 12 (23%)

Hispanic 11 (42%) 10 (38%) 21 (40%)

Other 1 (4%) 3 (12%) 4 (8%)

Sex

Female 20 (77%) 17 (65%) 37 (71%) 0.3585

Male 6 (23%) 9 (35%) 15 (29%)

Number of Bleeding Sites

Mean (SD) 12.1 (8.7) 11.6 (6.4) 11.8 (7.6) | 0.8147

Min. — Max. 2-37 4-32 2-37

Figure 1. Location of bleeding sites per group at Baseline and Week 6.

Control

Baseline

Week 6

Experimental Ground

Baseline

Week 6

group continued to decrease throughout the trial, whereas after Week 2,
the control group showed an increasing trend. At Week 2, the change from
Baseline in the mean number of bleeding sites and (SD) was -5.0(5.1) in
the control group and -8.5(5.9) in the experimental group (p<0.0001 for
both compared with Baseline). At Week 4, the change from Baseline in the
mean number of bleeding sites (SD) was -4.7(3.9) in the control group,
and -10.8(5.8) in the experimental group (p<0.0001 for both compared
with Baseline). At Week 6, the change from Baseline in the mean number
of bleeding sites (SD) was -2.0(3.7) in the control group (p=0.0127) and
-11.4(6.3) in the experimental group (p<0.0001). Bleeding site trends are
shown in Figure 1.
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The experimental group had statistically
significantly fewer bleeding sites than the control
group in the direct comparison for number
of bleeding sites (Figure 2). Compared to the
control group, the experimental group had
55% fewer bleeding sites at Week 2, 85% fewer
bleeding sites at Week 4, and 98% fewer bleeding
sites at Week 6, which were all highly significant
differences (p<0.0001).

Percent of Participants with No Bleeding

At Week 2, 29% of the participants in the
experimental group exhibited no gingival bleeding,
as compared to only 4% in the control group.
By Week 4, the experimental group continued
to improve, with 54% exhibiting no gingival
bleeding, while the control group remained
unchanged. After 6 weeks, 84% of participants
in the experimental group had no bleeding, while
all participants in the control group had gingival
bleeding (Figure 3).

Safety

There were no AEs reported at any time point.

Discussion

Results of this six-week study demonstrate that
an experimental oral hygiene routine consisting
of a two-step stannous fluoride dentifrice and
hydrogen peroxide whitening gel system, an inter-
active oscillating-rotating  electric toothbrush,
and expanded polytetrafluoroethylene floss,
was significantly more effective at reducing
gingival bleeding when compared to a control
oral hygiene routine of a professional dental
prophylaxis, followed by the use of standard
sodium fluoride dentifrice and a soft manual
toothbrush. As shown in Figure 1, bleeding sites
were most prevalent in the posterior region, an
area that can be difficult for patients to access
and thereby at higher risk for gingivitis.”
Notably, the reductions in the mean number of
gingival bleeding sites seen in the experimental
group were evident early in the trial, after only
2 weeks of use, and increased in magnitude over
the course of the 6-week study. In the control
group, reductions in gingival bleeding were
also seen at Week 2, likely due to the dental
prophylaxis at Week 0. However, the long-

term benefits were not as great in the control
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Figure 2. Number of bleeding sites per group.

sodium fluoride toothpaste with the same

electric toothbrush.*® These findings indicate

there is an incremental benefit when effective

chemotherapeutics are added to mechanical
hygiene. While assessing compliance was not

an objective of this trial, the interactive power
toothbrush has been shown to increase brushing

time relative to a manual toothbrush among

adolescents.” It would be an interesting topic for
future research to assess compliance of a product

combination including the interactive toothbrush.

The most noteworthy limitation of this
clinical trial involves the study population. This
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research was intended to be inclusive, and as

*Statistically significant difference between groups in favor of the experimental

group, p<0.0001.

**Based on Analysis of Covariance. Baseline values are means.

Figure 3. Percent of participants with no gingival bleeding.
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group. The reduction in the mean number of bleeding sites
compared with Baseline was smaller at Week 4 and Week 6
than at Week 2. The greater long-term reduction in gingival
bleeding seen in the experimental group versus the control
group indicates that effective daily oral hygiene is important
to prevent reoccurrence of bleeding.

This trial evaluated the effect of a combination of products,
representing typical oral hygiene practices, and therefore
conclusions cannot be drawn about the specific contribution
of each individual product to gingivitis outcomes. However,
previous studies have shown that the addition of a stannous-
containing fluoride dentifrice with an power toothbrush
significantly increased plaque control compared to a standard
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such, targeted a general population. Subjects
for this study generally presented with mild-to-
moderate gingivitis, as evidenced by the overall
mean of approximately 12 bleeding sites prior to
prophylaxis. Severe disease was underrepresented,
and further research may be indicated to ascertain
responses in other patient types. Study duration was 6-weeks
post-prophylaxis, and although trends were clear, long term
implications may warrant further investigation. Inference is
likely most relevant to the short-to-intermediate duration
responses seen with regular recall subjects.

When examining the percentage of participants with no
bleeding sites, the experimental product combination was
again more effective than the control at all time points. After
6 weeks, 84% of participants in the experimental group were
completely free of bleeding sites, compared to none of the
participants in the control group. These results are clinically
relevant given that the control group received a baseline dental
prophylaxis, which is considered the ‘gold standard’ treatment
for gingivitis, and by Week 6 all subjects in the control group
exhibited gingival bleeding again. Based on these findings,
oral healthcare professionals should consider the products in
the experimental group for subjects with mild-to-moderate
gingivitis to reduce their gingival bleeding and inflammation,
thereby improving their periodontal health.

Conclusion

This randomized clinical trial was conducted to investigate
the anti-gingivitis efficacy of a novel oral hygiene routine
consisting of a two-step stannous fluoride dentifrice and
hydrogen peroxide whitening gel system, an interactive,
oscillating-rotating electric toothbrush, and expanded poly-
tetrafluoroethylene  floss.  Study results demonstrated
significantly greater reductions in gingival bleeding for the
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novel oral hygiene routine as compared to the control oral
hygiene routine comprised of a professional dental prophylaxis
followed by the use of standard fluoride dentifrice and a
manual toothbrush. Benefits for the experimental hygiene
group were demonstrated as early as Week 2 and increased
over the six-week study. At Week 6, the experimental group
had 98% fewer bleeding sites than the control group. Thus,
the novel oral hygiene routine was shown to have effective and
sustained anti-gingivitis efficacy.
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The Influence of the Mobile Application,
ToothSense, on the Oral Health Practices and
Behaviors of the Parents of Preschool Children

Carly J. Santi Lozoya, RDH, BS*
Loti Giblin-Scanlon, RDH, MS
Jared Vineyard, PhD

Linda D. Boyd, RDH, RD, EdD
Sara Nolan, RDH, MS

MCPHS University, Boston, MA

Purpose: Many oral health promotion programs are directed
at reducing the prevalence of early childhood caries. Mobile
applications may be beneficial in oral health promotion. The
study purpose was to evaluate the effect of a smartphone
application, ToothSense, based on the Theory of Planned
Behavior (TPB) on oral health behaviors of the parents of
preschoolers.

Methods: A two-phase, sequential embedded mixed methods
design explored how ToothSense, influenced the attitude,
beliefs, perceived behavioral control, and intentions of parents
of preschoolers. Phase 1 was a quasi-experimental, one-group
pretest-posttest design. Parents (n=26) of Head Start and
preschool children participated in the 4-week intervention.
Phase 2 consisted of qualitative interviews with a purposive
sample of these parents (n=11).

Results: Parents’ behavioral intentions or oral health behaviors
with their preschoolers did not significantly change from pre
to post intervention (p>.05). Social norms (SN) and perceived
behavioral control (PBC) predicted behavioral intentions
pre-intervention and behavioral change post-intervention.
While quantitative results showed minimal change post-
intervention, thematic analysis revealed (1) parents’ belief
in the importance of establishing oral health habits and (2)
ToothSense brushing reminders and videos supported efforts
to establish oral health habits.

The Journal of Dental Hygiene

Conclusions: The use of TPB constructs in developing oral
health promotions aimed at parents of preschoolers was
partially supported. Intention and behavior were not affected
post-intervention but SN and PBC emerged as significant
predictors of intentions and behavior. ToothSense may
aid parents to make good oral health habits part of their
preschooler’s daily routine.

Head and Neck Flexion Among Dental Hygiene
Students and Clinical Faculty Using Two Types of
Magnification Loupes: A Comparative Study

Catherine Wilson RDH, MS*
Idaho State University, Pocatello, ID

Purpose: The purpose of this study was to compare head/
neck flexion angles among senior dental hygiene students
and clinical instructors using first generation through-the-
lens (TTL) loupes and third generation vertically-adjustable-
front-lens-mounted (VAFLM) loupes during simulated dental
hygiene scaling (SDHS) procedures on a mannequin.

Methods: A nonprobability, purposive sample of second-
year dental hygiene students and clinical faculty (N=29)
from ISU was recruited for this simulation study. A within-
subjects, crossover design was employed to identify head/neck
flexion angles under two lens conditions, TTL and VAFLM
loupes, during SDHS procedures. Three lens conditions
(TTL, VAFLM loupes and safety lenses) were compared in a
subset of participants (n=10). Static photographs were taken
at three, time points during SDHS procedures using each
lens condition. Kinovea software was used to calculate head/
neck flexion angles from images. Data were analyzed using
measures of central tendency and repeated measures ANOVA.

Results: Across-the-board, mean head/neck flexion angles
were significantly lower for the VAFLM loupes compared
to the TTL condition during SDHS procedures in both the
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mandibular and maxillary arches (p = 0.000). Additionally,
the VAFLM loupe condition showed a significant decrease in
forward head posture over the safety lens and TTL conditions
in maxillary and mandibular arches (p<.0001, p=.0002,
respectively).

Conclusion: The VAFLM loupe condition greatly reduced
head/neck flexion angles and significantly decreased forward
head posture over the TTL condition. The magnitude of
effect size for VAFLM loupes suggests efficacy for these third-
generation magnification lenses to positively impact poor
work posture as a risk factor in the development of work-
related musculoskeletal disorders.

Dental Utilization Patterns of Children Age 2-3 Years
Covered by Medicaid and Residing in Wayne County,
Michigan

Elizabeth 1. Pitts, RDH, MS*+

Anne E. Gwozdek, RDH, BA, MA
Sarah |. Clark, MPH

Christine M. Farrell, RDH, BSDH, MPA
Janet S. Kinney, RDH, MS

University of Michigan, Ann Arbor, MI

Background: Untreated oral disease is prevalent among
underserved and vulnerable populations in the United States.
These populations include children, specifically those from
lower socioeconomic backgrounds.

Objectives: To examine dental utilization patterns of
Medicaid-enrolled children age 2 residing in Detroit,
Michigan compared to their counterparts living in Outer
Wayne County, Michigan. A secondary objective was to
identify those who had an emergency dental visit during age 2
and determine the type of follow-up through age 3.

Methods: This study was a secondary analysis of Medicaid
dental administrative claims data for eligible children in Wayne
County, Michigan who turned 2 years of age during calendar
year 2013. Child-level enrollment and dental utilization data
were extracted from the Michigan Department of Health and
Human Services Data Warehouse.

Results: Children meeting inclusion criteria numbered
7,359. Only 3,671 (50%) children had at least one dental
visit between age 24 and 47 months. A total of 7,481 visits
occurred during this time. Four-hundred (5%) visits were
categorized as an emergency compared to 5,425 (73%)
categorized as preventive. Seventy (69%) children from
Detroit had an emergency visit during age two compared to

The Journal of Dental Hygiene

31 (31%) from Outer Wayne County. Fifty-seven (81%) in
Detroit received follow-up care post an emergency, compared
to 21 (68%) in Outer Wayne County. Equal proportions
(23%) of repeat emergency visits were observed in Detroit
and Outer Wayne County.

Conclusions: Earlier preventive dental care may help reduce
emergency visits, be more cost effective, and decrease the need
for extensive treatment.

Using Simulation to Promote Reflection in Dental
Hygiene Education

Lindsay L. Lundquist, RDH, MSDH*
Eastern Washington University, Spokane, WA

Purpose: This research investigated Kalbs Theory of
Experiential Learning as an effective method in measuring
reflection during a simulation debriefing exercise. Additionally,
this study identified the reflective practices used among dental
hygiene students in a standardized patient simulation.

Methods: A non-experimental, mixed-methods, sequential
explanatory design was used for the study. Utilizing a sample
of dental hygiene students enrolled at Eastern Washington
University (EWU), a standardized patient simulation was
implemented to promote reflection among participants.
Results were determined by the debriefing reflection rubric

based upon Kalb’s Theory of Experiential Learning.

Results: Descriptive statistical data revealed that this tool is
successful in determining the level of reflection in these dental
hygiene students. Additional results showed dental hygiene
students demonstrated reflective observations and concrete
experiences; however, dental hygiene students demonstrated
limited responses to abstract conceptualism and connecting
their experience to future endeavors.

Conclusions: The debriefing reflections rubric was found
to be an efficient tool in determining reflection among the
dental hygiene students and suggests that the debriefing
reflection rubric used could be implemented in simulation
practice. Dental hygiene students demonstrate competent
skills in reflective observations; however the students’ ability
to identify conceptual connections and further connect it
to future action was limited indicating the need for further
research in this area.
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Use of Technology to Facilitate Patient Motivation
for Improving Oral Health

Holly A. Houck, RDH, MSDH*
Kimberly S. Bray, RDH MS

JoAnna M. Scott, PhD

Marsha A. Voelker, CDA, RDH, MS
Liz M. Kaz, RDH, EdD

University of Missouri, Kansas City, MO

Purpose: To examine the effects of a smartphone application
associated with a powered toothbrush on patient motivation
and subsequent compliance with oral hygiene care.

Methods: This pilot study utilized a randomized controlled
parallel arm design. Patient reported brushing, Dental Self-
Efficacy Scale (DSES) and the Treatments Self-Regulation
Questionnaire (TSRQ) were collected from surveys given at
baseline, completion (30 days) and follow-up (90 days). Adults
identified as needing oral hygiene improvement at a routine
dental cleaning were recruited to participate. Subjects were
randomly assigned to the intervention (utilized smartphone
application) or the control (did not utilize smartphone
application) groups.

Results: After all data collection, no statistical significance was
found between the intervention and control groups for any
outcomes compared to baseline data. At baseline, the control
had a significantly higher autonomous motivation score than
the intervention group (0.54 vs 5.80) (p=0.019). Over time,
the autonomous motivation appears to stay the same in the
control group, while increasing in the intervention group.
All subjects reported more confidence in their toothbrushing
abilities (16.16-17 .11) versus their interproximal cleaning
abilities (11.92-13.52).

Conclusion: This study shows the oscillating powered tooth-
brush with Bluetooth and associated smartphone application
has the potential to support patient motivation and confidence in
performing homecare. The smartphone application’s supportive
features could play a role in the long-term maintenance of oral
hygiene home care. Further research is warranted to continue to
understand the impact of technology on patient motivation in
regard to oral health improvement.

The Journal of Dental Hygiene

Dental Implant Assessment and Maintenance:
Attitudes and Practices of Dental

Hygienists in the United States
Ivy H. Zellmer, RDH, MS*+
Elizabeth T. Couch, RDH, MS
Lisa H. Chung, DDS, MPH
Don Curtis, DMD

University of California San Francisco, San Francisco, CA

Purpose: To investigate U.S. dental hygienists’ attitudes and
practices regarding assessment and maintenance of dental
implants.

Methods: A 34-item quantitative, web-based survey was
developed and distributed nationally to a randomly selected
sample of 10,000 dental hygienists from the American
Dental Hygienists’ Association (ADHA) email database. All
survey responses were analyzed and reported using frequency
distributions.

Results: A total of 2033 dental hygienists (21%) responded.
Nearly all the respondents (98%) who practiced dental
hygiene also provided care to patients with dental implants.
Many routinely assessed for bleeding/exudate, mobility,
plaque/calculus, and tissue color around implants, however
34% rarely/never checked for cement around implants,
31% rarely/never probed, and 54% rarely/never checked
the occlusion. Many respondents (44%) reported they were
unable to remove plaque as well from implants as compared
to teeth. A majority (60%) reported using plastic/resin scalers,
however only 7% felt they were effective. While 5% reported
using subgingival air-polishers, 71% felt they were effective.
The most commonly recommended hygiene aid for patients
with implants was an oral irrigator by 75% of the respondents.
A majority (91%) reported continuing education courses as
the primary source of implant-related knowledge.

Conclusion: While a majority of dental hygienists reported
providing care to patients with dental implants, there was
variability in attitudes and practices among respondents
regarding the assessment and maintenance care of implants.
Curricula and continuing education focused on evidence-
based implant care recommendations are needed.
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The Functional Status and Oral Health Quality of
Life for Seniors in Residential Facilities who Have
Direct Access to Care as Compared to Those
Without Access

Jennafer Golden, RDH, MS*
University of Minnesota, Minneapolis, MN

Introduction: Residents of senior residential facilities
face obstacles to good oral health, as most are medically
compromised and cannot provide adequate self-care.
Consequently, the oral health status of the population is

generally poor and has a negative impact on quality of life.

Purpose: The purpose of this study was to test whether
there is a perceived difference in oral health and comfort
when residents in long term care facility received periodontal
debridement and prophylaxis compared to facility who
provide only brushing and flossing assistance.

Methods: The study design was quasi-experimental with
hypothesis testing and descriptive statistics used to summarize
the data. The study took place in two residential facilities in
Sheridan, Wyoming. Fifteen residents from each facility
comprised the study sample (n=30). The treatment group
received periodontal debridement and prophylaxis and oral
hygiene education and the control group received brushing,
flossing and oral hygiene education. A pre/post test was
conducted using the 5 question Oral Health Impact Profile,
shortened version.

Results: Results demonstrated there was a significant
difference in pre/post OHIP-5 scores in the treatment group
(p=0.0222). The control group had improved scores but it was
not significant (p=0.5331). A significant univariate association
was found between caries and OHIP-5 scores (p=0.0082).

Conclusions: This study revealed that residents of long-
term care facility perceived their oral health quality of life
improved as a result of receiving preventive dental services
where they reside.
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Representation of Diversity on Entry-Level Dental
Hygiene Program Websites

Karmeil M. Stepter RDH, MSDH*
Rachel Kearney RDH, MS

Canise Y. Bean DMD, MPH

Brian B. Partido RDH, MS

The Ohio State University, Columbus, OH

Purpose: The purpose of this study was to investigate current
entry-level dental hygiene program websites across the
United States and evaluate how ethnic and racial diversity is
portrayed. The aims of this study were to examine the images
and videos used on websites of current entry-level dental
hygiene programs and describe the frequency that minorities
are represented and the role in which they are characterized.

Methods: A content analysis was used to evaluate a random
sample of entry-level dental hygiene program webpages from
the American Dental Hygienists’ Association (ADHA) list.
The 37 entry-level dental hygiene webpages were assessed
for diversity. The representation of diversity was evaluated
by examining images and videos found on the webpages and
then coding the findings by demographics and the roles in
which the individuals appearing in pictures or videos were
portrayed.

Results: Thirty-seven of the 50 randomly selected entry-level
programs met the inclusion criteria. Of these, 32 were associate
degree programs and 5 were baccalaureate degree programs.
A total of 690 images on the websites of these 37 programs
were analyzed. The overall findings reflected Whites being
predominately represented in 78.8% of the images followed
by Asian (5.2%), Black or African American (4.3%), while
American Indian Alaska Native and Native Hawaiian/ Other
Pacific Islander were least represented at 0.3% and 0.1%
respectively. Race was undetermined in 8.4% of the sample.
The Chi-square test of independence showed that there was a
statistically significant difference (p=0.004) between associate
and baccalaureate degree programs. Associate programs had
less representation of underrepresented minorities images on
entry-level dental hygiene webpages.

Conclusion: The study evaluated the representation of
racial and ethnic diversity on entry-level dental hygiene
program webpages. The findings revealed that the entry-level
dental hygiene program websites predominately reflected
White female as the majority in the images and videos on
the webpages. This data was reflective of the profession
and the student population; White females outnumbered
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underrepresented minorities. There was a statistically
significant difference between how associate and baccalaureate
programs represented underrepresented minorities on their
webpages.

Current Radiation Safety Practices of United States
Dental Hygienists

Kimberly Lintag, BSDH, MS*
Ann M. Bruhn, BSDH, MS
Lynn Tolle, BSDH, MS
Norou Diawara, Ph.D.

Old Dominion University, Norfolk, VA

Purpose: The purpose of this study was to determine licensed
dental hygienists’ current radiation safety practices.

Methods: Data was collected with a 22 item, IRB exempt
online survey administered to a sample of 1,500 U.S. dental
hygienists who were subscribers of a professional journal.
Questions focused on respondents’ use of ADA selection
criteria guidelines, policies implemented by their dental
practices, and hand-held portable x-ray device use and
training. A response rate of 38% (N=566) was obtained.
Cross tabulations were obtained using logistic regression and
general linear models for significance at a 0.05 level.

Results: A majority of respondents had an associate’s degree
(62%), participated in a radiology course for two semesters
or less (84%), and were aged 55 and above (41%) with 31
or more years of experience (38%). Dental hygienists were
significantly more likely to select the appropriate criteria
for determining radiographic need with more years of
experience (p=0.0340; SE=0.1093). Dental hygienists with a
bachelor’s degree or higher were significantly more likely to
use radiographic techniques that reduce radiation exposure
than those with an associate’s degree (p=0.0080; SE=0.0169).
Respondents were significantly more likely to wear a clinician
lead apron when using a hand-held device if they had recently
taken dental radiation safety continuing education (CE)
courses (p=0.0093; M=1.571; SD=1.222).

Conclusion: Dental hygienists with more years of experience,
a higher level of education, and recent CE course work were
more likely to follow the ADA selection criteria guidelines
and use the appropriate technique to reduce exposure to
ionizing radiation.
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Where Do We Go from Here? Extent and Perceptions
of Elder Abuse Training In Dental Hygiene Curricula

Rebel L. Chapa, MSDH*
Beatriz M. Hicks, MA, RDH
Thomas J. Prihoda, PhD
Lynn A. Smiley, MEd, RDH
Lisa M. Englehart, MSDH
Melanie V. Taverna, MSDH

UT Health San Antonio, San Antonio, TX

Problem: Previous research revealed insufficient elder abuse
training in dental hygiene curricula. Dental hygiene graduates
must be prepared to confidently recognize and respond to
situations of elder abuse.

Purpose: The purpose of this investigation was to determine
the current extent of elder abuse training in dental hygiene
curricula and explore educator’s perspectives on the topic.

Methods: A twenty-five item online survey was distributed
to 361 program directors, coordinators and/or department
chairs of Commission on Dental Accreditation (CODA)
accredited dental hygiene programs via email invitation in
August 2017. Qualtrics® survey platform and SPSS were
utilized for survey administration, data collection, and
descriptive statistical analysis.

Results: A response rate of 27.15% (98) was achieved.
Although 83.33% of the respondents reported inclusion of
elder abuse training, the majority of Associate (84.61%),
Entry-level BSDH (93.75%), and BSDH completion and
MSDH (100%) programs reported less than three hours
of instruction on the topic. Various barriers to inclusion
were identified. Graduates were perceived as appropriately
competent in identification of oral neglect (63.51%), general
neglect (48.65%), and documentation of potential signs
(43.84%). Less than one-third (32.43%) considered graduates
to be appropriately competent at reporting suspected elder
abuse and (18.06%) perceived graduates to be appropriately
competent at communication with the patient, caregiver, and
dentist about possible abuse.

Conclusions: A deficiency in elder abuse training is still
evident despite rising awareness and increased incorporation
in dental hygiene curricula. To prepare graduates to
confidently recognize and respond to elder abuse, educators
must be willing to overcome barriers, modify instruction, and
embrace interprofessional collaboration.
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Oral HPV Cancer Awareness among College
Students: A Pilot Study

Sandra Chie, RDH, MS*
Joyce Sumi, RDH, MS

University of Southern California, Los Angeles, CA

Problem: College students can be considered among the
highest populations at risk for Human Papillomavirus (HPV)
infection and related oropharyngeal cancers (OPC). Yet,
studies have shown a low level of perceived susceptibility of
HPV infection exists among this group. The level of awareness
on HPV-related OPC can be a predictor of interest and intent
to pursue health promotional and preventive activities. The
focus of this study was to investigate the current knowledge
and attitude pertaining to HPV-related oropharyngeal cancer
(OPC), HPV vaccine acceptance and linkage to health
promotional behaviors of college students.

Methods: Participants were randomly recruited through list-
serves of enrolled university college students pursuing non-
health related degrees (n=86). A 16-item cross-sectional survey
was constructed to identify factors affecting the following:
perceived HPV risk, HPV vaccination benefits, HPV-related
OPC awareness, and motivation levels to change health
promotional behaviors. Data were exported from Qualtrics to
Microsoft Excel with additional analysis using SPSS.

Results: Responding participants (n=86) were able to identify
factors improving their perception on the severity of HPV
(91%), infection susceptibility (71%), and vaccination
benefits (81%). Increased awareness led to increased intent
to obtain both a HPV vaccination (71%) and an oral cancer
examination (93%).

Conclusion: Identifying factors improved awareness on
HPV-related OPC and vaccine benefits and contributed as a
predictor for participants’ intent to pursue health preventive
behaviors.

The Journal of Dental Hygiene

Trends and Determinants of Drinking Water
Practices: A Mixed-Methods Study

Uhlee Oh, RDH, MS*+
Jane Weintraub, DDS, MPH
Lattice D. Sams, RDH, MS
Kimon Divaris, DDS, PhD

University of North Carolina, Chapel Hill, NC

Problem: Despite the well-known benefits of fluoridated
community water (CW), bottled water (BW) consumption is
on the rise. CW avoidance is common in Latino communities,
which also experience a disproportionate burden of dental
caries. These increasing BW consumption trends imply that
vulnerable children may not be receiving the caries-preventive

benefits of CW fluoridation.

Purpose: The purpose of this study was to investigate the
determinants of BW vs. CW consumption and understand
the Latino community’s beliefs, experiences and practices
regarding drinking water.

Methods: Electronic health record data (demographics,
insurance, primary drinking water source) were obtained
for all first-time, routine-care UNC-Chapel Hill Pediatric
Dentistry patients age 0-16 in 2002-2016. Analyses relied
on descriptive and bivariate methods and multivariable
log-binomial regression. Second, phone interviews were
conducted with Latino parents of young children and key
community informants (n=15); transcripts were analyzed
qualitatively using Atlas.ti.8 software.

Results: BW consumption increased from 17% in 2004 to
42% in 2016 (n=2,920, P<0.05). Medicaid-enrolled children
[prevalence ratio (PR)=2.1; 95% confidence interval (CI)=1.8-
2.4] and those living in rural areas (PR=1.3, 95% CI=1.1-1.5)
were more likely to consume BW versus CW. Major themes
emerging from the interviews included ‘ingrained upbringing
that devalued CW consumption’ and ‘lack of knowledge
about CW fluoridation and safety.” Participants suggested
that Spanish-speaking health professionals are a promising
avenue to promote CW consumption.

Conclusions: BW consumption is sharply increasing and
most prevalent among low-income families and those living in
rural areas. Successful promotion of CW consumption in NC
Latino communities requires engagement of both community
stakeholders and health professionals.
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