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EDITORIAL

Growth, Change....and Gratitude!

Rebecca S. Wilder, RDH, BS, MS

Being grateful is important! Here at the American
Dental Hygienists’ Association, we are extremely
grateful for everyone who supports the Journal
of Dental Hygiene — from the authors and their
submissions of cutting edge manuscripts to our many
volunteer peer reviewers who provide their time and
expertise to write thorough and thoughtful reviews.
In addition, we have many individuals who are not
formally on our Editorial Review Board who contribute
their time and expertise when needed. This month’s
editorial is dedicated to all of who provide continuous
support for the production of our profession’s scholarly,
peer-reviewed Journal.

The Journal of Dental Hygiene editorial review board
is composed of a wide ranging group of professionals -
dental hygienists, dentists, educators, physical
therapists, nurses and other specialists in health
care — all with the highest level of expertise in their
field. As the profession of dental hygiene continues
to grow and expand, it is even more important to
collaborate with our professional colleagues so that
we advance the profession while providing the best,
evidence-based patient care possible. The philosophy
of interprofessional collaboration is reflected in the
Journal of Dental Hygiene.

The past year has brought a number of changes
to the JDH. The Journal has a new home at ADHA
in the Professional Development and Membership
Engagement Division, under the division’s Co-Director,
Sue Bessner. I am thrilled with the JDH’s new home,
as Sue has been directly involved with all the scientific
and research endeavors at ADHA. Sue has a great
understanding and appreciation for our scholarly
journal. I am also excited that we have a new managing
editor, Cathy Draper! Many of you know Cathy from
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her various roles in dental
hygiene over the vyears.
As the managing editor,
Cathy is responsible as the
primary contact between
our authors and reviewers and takes the manuscripts
from submission all the way through to publication.

She has been a wonderful addition to the JDH team.

I would also like to gratefully acknowledge the
ongoing financial support and valuable contributions
of the American Dental Hygienists’ Association and
their unwavering commitment to the Journal of
Dental Hygiene. The JDH is an outstanding example
of ADHA's recognition of the value of scholarship to
the growth of the profession.

The members of the 2016 Journal of Dental Hygiene
Editorial Review Board are listed on following page
along with our guest reviewers from last year. Thank
you again for your time, your unique knowledge and
commitment to the growth of the dental hygiene
profession.

All of us here at the Journal of Dental Hygiene
look forward to working with each of you as readers,
researchers, authors and reviewers, to continuously
improve OUR Journal and advance OUR profession!

Sincerely,
Rebecca Wilder, RDH, BS, MS
Editor-in—-Chief, Journal of Dental Hygiene
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CRriTIicAL Issues IN DENTAL HYGIENE

Access to Oral Health Care:

and Call for Reform
Catherine H. Bersell, RDH, BASDH

A National Crisis

ABSTRACT

Purpose: According to the report Healthy People 2020, oral health is integral to overall health and ac-
cess to dental services is essential to promoting and maintaining good oral health. Yet, those who need
dental care the most are often the least likely to receive it. The dental hygiene profession is poised to play
a pivotal role in the resolution of oral health disparities. The purpose of this manuscript is to examine the
critical issue of access to oral health care in the United States from various perspectives and consider po-
tential implications for dental professionals and the oral health care system. This report focuses on major
underserved and vulnerable populations and highlights several barriers that significantly affect the ability
to access and navigate the oral health care system. These include low socioeconomic status; the short-
age and maldistribution of dentists; a lack of professional training regarding current evidence-based oral
health guidelines; deficient continuity of care due to inadequate interdisciplinary collaboration; low oral
health literacy; and patient perceptions and misconceptions about preventive dental care. This report also
contains an update on provider participation in Medicaid; the state of children’s oral health; and emerging
workforce models, state initiatives, and legislative reforms. Recommendations increasing access to care
require local, state, and federal stakeholders to combine forces that take advantage of the existing dental
hygiene workforce, utilize innovative delivery models, improve license reciprocity, reduce prohibitive su-
pervision, and expand the dental hygiene scope of practice. The major focus of future research will be on
the implementation of mid-level oral health care providers. Dental hygienists are an integral part of the ac-
cess to care solution and have a great opportunity to lead the call to action and fulfill the American Dental
Hygienists’ Association’s mandate that oral health care is the right of all people.

Keywords: oral health, overall health, access to care, vulnerable populations, oral health literacy, inter-
disciplinary collaboration, emerging workforce models

This manuscript supports the NDHRA priority area, Population level: Access to care (vulnerable

populations).

Introduction

Access to dental care is a critical and complex
problem in America. The position of the American
Dental Hygienists’ Association (ADHA) is that
oral health care is a right of all people and dental
hygienists must play a vital role in the solution to
eliminate the barriers associated with access to
care.! There are many vulnerable and underserved
populations in the United States(US).2 According to
statistics compiled by the US Senate Subcommittee
on Primary Health and Aging (USPHA), groups that
have the most difficulty accessing oral health care
include young children, pregnant women, and older
adults.? Many factors influence the ability to access
dental care; they form a complex, multidimensional
matrix in which multiple barriers may occur
simultaneously.? There are external barriers which
include the prohibitive costs associated with dental
care; inability to obtain dental insurance; shortage
and maldistribution of dentists; low rate of Medicaid
provider participation; insufficient professional
training regarding evidence-based guidelines; lack
of interdisciplinary collaboration; inadequate dental
safety nets, and a complex oral health system that
can be difficult to navigate.? There are also internal
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barriers to oral health care related to low oral health
literacy; fear and anxiety associated with dental
care; and perceptions and misconceptions about
preventive oral health care. Both the external and
internal barriers are further complicated by problems
with transportation, child care, work release,
scheduling, and personal mobility.? This report
explores the major challenges and current solutions,
such as direct access, increased scope of practice,
and various state and federal legislative responses
to incorporate dental therapists as mid-level oral
health providers as a means to increase access for
underserved populations.

Poverty

Low-income populations of all ages experience
the lowest access to oral health care.? A 2012 large-
scale Senate investigation revealed that 17 million
children from low-income families did not receive any
preventive dental care and 130 million Americans
lacked dental insurance coverage in 2009.2 While
Medicaid dental coverage assists children up to the
age of 21, it is very limited for adults and Medicare
does not provide any dental coverage for older
citizens.> The working poor live from paycheck

VoL. 91 ¢ No. 1 e Fesruary 2017



to paycheck and face maximum difficulties when
attempting to obtain dental care.?* They work hard,
often holding multiple jobs, yet are unable to buy
dental insurance or self-pay for the actual care.? They
contribute into the system as taxpayers, yet don't
qualify for government-assisted programs.? A dental
emergency means loss of wages and can present a
significant financial burden.

Shortage and Maldistribution of Dentists

A disproportionate number of those living in
poverty and the working poor reside in geographically
isolated areas with a maldistribution of dentists
and a limited number of Medicaid providers.* Rural
areas often have inadequate public transportation
systems, making it very difficult to access dentists
outside the proximal area.*® When compared to
metropolitan populations, rural populations have
a higher prevalence of caries and tooth loss and a
lower degree of private dental insurance combined
with limited access to public dental services.>’” As
a result, those who need dental care the most are
often the least likely to receive it.2

More than 49 million Americans live in places that
are dentally underserved.® According to the Health
Resources and Service Administration and the Kaiser
Family Foundation, approximately 5,000 areas in
the United States are designated as Dental Health
Professional Shortage Areas (DHPSAs) based on a
population to provider ratio of 5,000 to 1 and 4,000
to 1 in geographic and geographic high need areas.?®?
They are also designated DHPSA based on population;
Native American tribes and American Indian/
Alaska Native (AI/AN) are automatically included.®?
Approximately 75% of the DHPSAs in the United
States are located in rural areas.> Additional factors
include an overall reduction in the number of new
graduates entering the workforce; dentists retiring at
a faster pace than graduates entering the workforce;
increased trends toward dental specialization; and
gravitation to densely populated areas.” 10

It is estimated that over 7,200 dentists will be
needed to provide the necessary oral health care
services as older dentists retire.®® Graduates often
gravitate to more densely populated areas because
of heavy student debt; in 2014, the average debt
burden for a dental school graduate was about
$250.000.** A 15-year fixed rate student loan with
6% interest adds $130,000, making a total loan
debt of $380,000. Recently, government programs
have been developed to help balance the debt.6
The National Health Service Corps offers a loan
repayment program for both dentists and registered
dental hygienists with an initial award of $50,000 in
exchange for a two-year commitment to a DHPSA.®

Increasing the workforce is not the only solution;
strategic placement is equally important.i® Graduates
must be interested and willing to go to underserved
areas to reach vulnerable populations. The Dental
Pipeline Program, a five-year initiative, studied
altruism in dental students and its relationship to the
willingness to work in underserved areas.!® The results
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indicate that financial and professional expectations
often take precedence over selfless concern and the
welfare of others.'® A dental workforce that is able
to respond to the needs of the community requires
the engagement of dental educators in identifying
candidates who are predisposed to altruism during
the interviewing process. The institution must be able
to provide a wide variety of opportunities for student
engagement with vulnerable and underserved
populations during their education experience.

Oral Health Literacy

Increasing the workforce, strategic placement
to DHPSAs, and program acceptance initiatives are
all important steps addressing external barriers.
However, there are also internal influences
surrounding access to care. Oral health literacy (OHL)
has been identified as a major internal barrier.?? It is
vital to understand how OHL affects an individual’s
ability to access and navigate the oral health care
system and implement preventive oral health
practices.’? The term OHL refers to the capacity to
acquire, process, comprehend, and act upon basic
oral health information.!? Only 12 % of the general
population and 3% of Medicaid or Medicare recipients
are considered to be health literate, meaning that
most people have literacy challenges somewhere
within the defined spectrum.!? Translated to activities
of daily living implications, approximately 50% of
Americans can’t read or understand a prescription
label.? Low OHL is also associated with decreased
utilization of preventive dental services and increased
utilization of emergency department services.'3
Higher OHL levels are associated with better patient-
dentist/dental hygienist communication, cooperative
relationships, improved patterns of dental care, and
patient appreciation for preventive measures.!®> The
relationship between OHL and oral health behaviors
is complex; while it seems clear that there is a
correlation, a direct causal relationship has not yet
been established.!® In addition, there are significant
dental public health implications in the area of OHL.
Populations that are unable to access to care must
be able to obtain educational materials regarding
preventive dental care that are easy to process,
comprehend, and utilize.> Communication and
advocacy are essential elements of OHL promotion
and utilization; information must be user friendly,
focus on all life stages, be culturally competent,
widely accessible, and incorporate all forms of
media and technology.?* Oral Health Literacy is
an important area of research with potential for
expanded professional school curricula, development
of community and school-based programs, pro-
fessional continuing education requirements and
interdisciplinary training. Improved OHL may also
decrease the strain on safety nets, such as hospital
emergency departments, which are often limited to
delivering palliative dental care.!3

Safety Net

Untreated oral disease, such as caries, worsens
with time and eventually requires more serious
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and expensive treatment.!* Individuals without a
personal dentist often seek emergency care at a
hospital.'* According to the Nationwide Emergency
Department Sample (NEDS), the number of dental-
related emergency visits is increasing.'* In 2012, the
U.S. health care system spent $1.6 billion on dental-
related visits with an average cost of $745 per visit.'*
Medicaid paid approximately 62% of these charges for
children between the ages of 0-18 and 33% for adults
between the ages of 18-64.1* The majority of dental-
related emergencies are nontraumatic in nature.4

Emergency department (ED) physicians are not
equipped to provide comprehensive dental care;
they are more likely to prescribe pain medication
and/or antibiotics and refer patients to a dentist.'#
Many patients are unable to seek follow-up care,
because they lack a consistent relationship with
a dentist, which in turn creates a vicious cycle
with many people falling between the cracks.>!*
Such was the case for 24-year-old Kyle Willis of
Cincinnati, who died as the result of an infection
from an untreated dental abscess spreading to his
brain.’®> Mr Willis had visited an ED and received
prescriptions for antibiotics and pain medication.
Unable to afford both drugs, he only filled the pain
medication prescription. A few weeks later, after
becoming delirious, he was rushed to a local hospital
where he subsequently died.'> Sadly, this particular
hospital housed a dental clinic that served vulnerable
populations but there were no advocates to help Mr.
Willis navigate the system.!> Opportunities to reduce
dental-related ED visits and areas of future study
include developing targeted programs to connect
patients to dental homes; diverting ED Medicaid
funds to increase reimbursement rates to primary
providers; establishment of hospital-based dental
clinics; and extending private dental office hours.#

Vulnerable and Underserved
Populations:

Children

Children, because they are dependent upon a
caregiver for dental care appointments, daily oral
hygiene, and nutritional health, are particularly vul-
nerable. Dental caries, the most common chronic
disease of childhood, affects 60% of children ages 5 to
17 and 25% of children under the age of 5 experience
Early Childhood Caries (ECC).%17 A higher prevalence
of dental caries is associated with children living
in poverty.” Children with untreated dental caries
experience adverse outcomes impacting their overall
health and quality of life extending into adulthood.?’
Short-term effects may include pain, tooth loss,
chewing difficulty, speech impediment, sleep
disruption, inability to concentrate, school absence,
behavioral problems, compromised self-esteem and
social development, emergency visits, and extensive
treatment requiring general anesthesia.'” Long-term
effects may include a higher risk of new carious
lesions, malocclusion due to premature tooth loss,
nutritional problems, diminished physical growth,
dental anxiety or fear, and poor oral health.”
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Dental caries is almost completely preventable,
but access to preventive care is out of reach for many
families.? The Affordable Care Act mandated Medi-
caid dental enrollment for children; unfortunately,
this has not necessarily correlated with an increase
in access to care.? The national average of practic-
ing dentists who accept Medicaid is 20%; only a
fraction of those commit a substantial share of
their practice to serving the poor, chronically ill, or
residents of rural communities.?3 Reasons cited for
the limited involvement with Medicaid include low
reimbursement rates, cumbersome administrative
processes, high rates of appointment no-shows, and
low compliance with recommended treatment.'® In
looking at the financial barriers and the variations in
reimbursement rates , in 2013 the average Medicaid
fee-for-service reimbursement was about 50% of
commercial insurance rates; Minnesota had the
lowest reimbursement rate at 27% and Delaware had
the highest at 81%.!° Medicaid dentist participation
ranges from a low 10% in Florida to a high 95% in
Vermont.® However, this does not mean that 95% of
the Medicaid recipients in Vermont have the ability to
access care. While the utilization in Vermont is about
57%, this is still better than the national average
of 35%.2 The difficulty with this type of data is that
dentists who file even one Medicaid claim are counted
as provider participants.?

A well-known example of the pediatric access to
care crisis is the case of twelve-year-old Deamonte
Driver from Maryland. In 2007, Driver, among the
unfortunate two-thirds of the population unable to
access a Medicaid dentist, died from complications
of an untreated dental abscess.?® This tragedy
made national headlines and exposed a fragmented
dental-care system, prompting representatives from
across the country to address the state of children’s
dental care. As a result of Driver’s death, the state
established the Maryland Dental Action Coalition and
now a leader in oral health reform initiatives.?®

In 2011, the Pew Children’s Dental Campaign
assessed the level of care for children in the United
States and graded all 50 states based on eight
benchmarks related to sealants, fluoridation, Medicaid,
and expanded care delivery models.?!?3While no state
accomplished all eight goals, Maryland led the nation,
meeting seven of the eight benchmarks.?! Hawaii
accomplished only one of the benchmarks, reflecting
the lowest performance.?! Florida, Hawaii, and New
Jersey received two consecutive “F” grades.?!

Dental sealants are one of the most vital weapons
in the arsenal to combat caries.?!2* Sealants are 30%
the cost of afilling; they provide 80% caries reduction
during the two years after placement and 60% over
a five-year period.??23 In spite of the caries reduction
and cost effectiveness of sealants, approximately
80% of states lack school sealant programs for
high-risk populations and only eleven states have
implemented sealant programs in 50% or more of
the schools with high-risk populations.??23 Alaska,
Oregon, New Hampshire, Maine, and Maryland
achieved at least 75% implementation.?? The most
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successful school-based sealant programs maintain
stakeholder support and cooperation on local, state,
and federal levels; adhere to evidence-based best
practices; and permit a hygienist to place sealants
without requiring a dentist’s prior examination.?%23

Pregnant Women

Pregnant women, especially those of low
socioeconomicstatus,areavulnerablepopulation.?24-26
Access to dental services during pregnancy benefits
maternal oral health and provides teachable
moments that may impact birth outcomes as well as
the oral health of future generations.?*2¢ During the
perinatal period, women are particularly motivated to
learn infant care, so it is vital to reach them early to
prevent possible adverse birth outcomes associated
with periodontal disease along with strategies to
prevent ECC.?*26 Opportunities during pregnancy
include addressing current dental needs; discussing
oral health changes during pregnancy; providing
dental hygiene instructions; discussing prenatal
nutritional requirements; reviewing feeding practices
contributing to ECC; teaching infant oral hygiene
techniques; and educating on the importance of the
primary teeth.?426 Yet, most women do not access
dental care during pregnancy and only 25-50% of
those who perceive that they have a dental problem
actually seek treatment.?*2¢ This is an unfortunate
statistic, since many low-income pregnant women
are eligible for dental care through Medicaid during
the prenatal period.?®

Maternal oral health is integrally connected to
pediatric oral health in a variety of ways. First, an
estimated 30-40% of pregnant women have some
form of periodontal disease and current research
indicates an association between periodontal disease
and adverse birth outcomes including low birth
weight, preterm birth, preeclampsia, and gestational
diabetes.?*?% Secondly, pregnant women with poor
oral health often have high levels of streptococcus
mutans and carry the risk of vertically transmitting
this cariogenic bacteria to their infants. Children
are five times more likely to experience oral health
problems if their mothers have poor oral health.?®
Misconceptions and wives tales, such as gain a baby,
lose a tooth, pregnancy depletes calcium from teeth
and gingivitis is normal during pregnancy, result in a
decreased understanding of the importance of dental
care during pregnancy.

Many women are concerned that dental treatment
during pregnancy will somehow harm their unborn
child.?® This is a fallacy that most health professionals
do little to assuage even though evidence-based best
practices support and encourage regular dental care
during pregnancy.?>?¢ While a variety of professional
associations have issued policy statements and
consensus statements on the importance of oral
care, over 80% of obstetricians do not include oral
health screening questions as part of their intake
health history and as many as 94% do not routinely
provide dental referrals.?> Medical and dental schools
do not adequately address dental care delivery
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during pregnancy; the majority of medical residents
only receive a few hours of oral health training.*
Likewise, many dentists are hesitant to provide care
during pregnancy due to concerns about liability,
misconceptions about maternal or fetal safety, lack of
knowledge about current evidence-based guidelines,
and lack of training for this population.?*?> Change
must include interdisciplinary collaboration ensuring
that the public receives consistent information from
many access points and the incorporation of oral
health screening questionnaires during the initial
prenatal appointment.?®> Current scientific, evidence-
based treatment guidelines require curricular revisions
and continuing education requirements so that the
workforce is equipped to serve people in all stages
of life. Two innovative programs to directly reach
pregnant women include Text4baby, an education
campaign of the National Healthy Mothers, Healthy
Babies Coalition, and New York state’s Maternal Oral
Health project.?* Text4baby offers a texting service that
promotes maternal and child health; messages are in
English and Spanish and focus on a variety of topics,
including oral health.?* More than 35,000 users have
registered and numerous health plans have become
official outreach partners.?* The Maternal Oral Health
projectis an education, referral, and dental care system
established by a public-private partnership between
two hospitals and a private periodontal practice for
low-income pregnant women in New York.?*

Older Adults

Older adults are particularly vulnerable because
many of their dental perceptions and oral hygiene
habits originate in childhood and continue to influence
them throughout life.?” In addition, Medicare does
not include dental coverage and many older adults
live on fixed incomes with a limited ability to pay
the high costs associated with dental care.?? In the
United States, 25% of adults, aged 65 and older, are
edentulous.? Dental caries and periodontal disease
represent increased risks for this age group, and
active decay has been demonstrated to be more
prevalent than in the pediatric population.?” There
are numerous misconceptions concerning oral health
within the geriatric community.?” One study focusing
on the older adults revealed that while many believe
oral health is important, they do not receive regular
dental care. Major influences include outdated dental
health information; diminished dental perceptions;
fear; lack of a relationship with a dentist; and
mobility difficulties.?” While there is a predominant
belief among older adults that a strong relationship
exists between oral health and general health, many
equate the lack of perceived pain with good health.?”
Systemic diseases and medications often impact
oral health; 80% of older adults have one chronic
condition; 50% have two or more health conditions.?®
Poor oral health also adds additional burdens for
those already afflicted with multiple chronic health
conditions, such as diabetes or heart disease.
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Social Reforms for the Delivery of
Oral Health Care

Disparities in the delivery of services have reached
a critical level requiring social reform and legislative
changes. Access to oral health care is a not only a
health issue; it reflects the ability of a profession to
respond to the needs of the public and exhibit the
principles of social justice and moral responsibility.?°
While the American Dental Association (ADA) and
the American Dental Hygienists’ Association (ADHA)
agree that the dental profession has a responsibility
to improve the oral health status of all Americans,
they do not necessarily agree on how best to answer
this call to action to solve the disparities in the oral
health care system.?®

The position of the ADA concerning oral health
care reform cites that underfunding and bureaucracy
within the Medicaid system are principle barriers to
access.'® They supported the Essential Oral Health
Care Act of 2009, which ensured that dentists
participating in the Medicaid program get paid market
rate fees and eliminate administrative barriers.® In
addition, the ADA has advocated for the development
of Community Dental Health Coordinators to focus
on prevention and education.® The ADA officially
opposes the development of the Advanced Dental
Hygiene Practitioner and proposed the legislation for
a Dental Therapist, mid-level provider.'8

The ADHA supports the Comprehensive Dental
Reform Act, which extends dental coverage and
expands the workforce by including a mid-level
oral health care provider.3! The ADHA supports the
Advanced Dental Hygiene Practitioner (ADHP) mid-
level provider model and maintains that individuals
who graduate from accredited dental hygiene
programs are competent to provide care without
supervision, should qualify to participate in loan
forgiveness programs and the National Health Service
Corps Scholarship, and be recognized as Medicaid
providers by federal and state governments.3!

Mid-Level Providers

Mid-level oral health providers were introduced
as an oral health care delivery model designed to
increase access to populations with critical oral health
care needs.3? The mid-level provider is not a new
concept; dental therapists are utilized in 52 countries
around the world and are especially trained to focus
on the needs of children.?? Some of the largest
countries exclusively employ this delivery model to
reach millions of children who would otherwise go
untreated.*? Many programs are based on the Dental
Therapy curriculum at the University of Otago, a
well-respected international dental school in New
Zealand with 88 years of experience training dental
therapists.3?

One of the most outspoken proponents for the
mid-level provider is David Nash, DMD, MS, EdD,
Professor of Dental Education and Pediatric Dentistry
for the College of Dentistry at the University of
Kentucky.3? Nash conducted an exhaustive literature
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review involving 1,100 worldwide documents that
support the assertion that dental therapists provide
valuable, safe, high-quality care.3? The curriculum is
easily accessible, flexible, economical, and could be
implemented expeditiously utilizing existing dental
hygiene programs and faculty.3? There are multiple
mid-level provider models with varying levels of
supervision and scopes of practice. These literature
reviews focused predominately on the oral health
care of children. The expansion of mid-level oral
health care providers to serve other populations
presents a significant area for future study.

Alaska was the first state to establish a mid-level
practitioner, the Dental Health Aide Therapist (DHAT),
to address severe dental disease and failed efforts to
recruit dentists to practice in rural Alaskan villages.3? In
2005, the first Alaskan graduates from the University
of Otago in New Zealand, were certified to practice in
remote areas regulated by the Indian Health Service and
the Indian Health Care Improvement Act Amendments
of 2005.3 Shortly after DHATs began to practice, the
ADA initiated a lawsuit contending the illegal practice of
dentistry. However, the case was unsuccessful because
DHATs practice under a federal mandate.3>3* In 2007,
the University of Washington, in collaboration with the
Alaska Native Tribal Health Consortium, established
the DENTEX program to educate Alaska’s DHATs in
Anchorage and Bethel, Alaska.3* In 2008, the first pilot
study assessing 640 procedures performed by DHATs
demonstrated that the irreversible dental treatment
provided by DHATs was comparable to similar
treatments provided by dentists.>* While DHATs are
not dental hygienists, they work in discrete, high-need
populations and are permitted to perform many dental
hygiene scope of practice duties including periodontal
probing, scaling, and root planing.3* Non-reversible
DHAT procedures include: fillings, stainless steel
crowns, pulpotomies, and simple extractions.3* DHATs
have increased access to more than 40,000 patients
in 81 remote villages who were previously unable to
obtain dental care.?® Other states are beginning to
respond to the access to care crisis with their own mid-
level provider initiatives as a result of successes with
the Indian Health Service in Alaska.

Minnesota became the first state to pass landmark
oral health reforms that permitted mid-level oral health
providers to work with all underserved populations in
the general publicin 2009.3¢ The Minnesota Legislature
approved two delivery models; the Advanced Dental
Therapist (ADT) and the Dental Therapist (DT).3¢
Minnesota’s Metropolitan State University established
the first ADT master’s degree program modeled after
the ADHA's Advanced Dental Hygiene Practitioner
(ADHP) curriculum that had been adopted by the
ADHA in 2008.%¢ Registered dental hygienists who
have attained a bachelor’'s degree and two years of
experience are qualified to apply for the Metropolitan
State University program. 3¢ Advantages of the ADT
provider model include the ability to directly address
the critical needs of children who are not receiving
care; the utilization of an existing dental hygiene
workforce that has greatly surpassed the number of
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actively practicing dentists; and the opportunity to
build on the skills of practitioners who are already
highly trained.3? At the same time, the University of
Minnesota School of Dentistry adopted the Minnesota
Dental Association’s (MDA) model to develop curricula
for the Dental Therapist. Dental Therapy students are
not required to be dental hygienists. As practitioners,
they are limited to performing basic preventive
procedures that do not include probing, scaling, or root
planing and will have limited restorative procedures in
their scope of practice.?¢ In 2015, the Commission on
Dental Accreditation (CODA), the national accrediting
body for dental, allied health, and advanced dental
programs, adopted educational standards for mid-
level dental providers.®® This major advancement
confirms mid-level dental providers as a qualified and
necessary workforce model.3®

State Initiatives

While organized dentistry effects change in policies
and positions, a number of states over the years
have developed solutions superseding the political
posturing of organized dentistry. Colorado has been
a pioneer in the expansion of practice opportunities
for dental hygienists with the ability to work
independently since 1987. California established the
Registered Dental Hygienist in Alternative Practice
(RDHAP) workforce model in 1998, allowing for
specially licensed hygienists to work in a variety of
independentsettings via adentist prescription.3” Many
other state legislators have introduced bills based
on innovative programs and alternative workforce
models that decrease levels of supervision; expand
dental hygiene scope of practice; increase access to
vulnerable and underserved populations; or expand
the strategic placement of the workforce to high-need
locations.?> Currently, thirty-nine states have laws
allowing for various levels of direct access to patients
and permitting dental hygienists to initiate treatment
based on their assessment of need(s) without the
specific authorization or presence of a dentist and
maintain a provider/client relationship.! Hygienists
may receive direct Medicaid reimbursements for
procedures performed in 18 states, and all but six
states allow dental hygienists to administer local
anesthetics.383

The W. K. Kellogg Foundation, in partnership
with Community Catalyst, a broad-based, nonprofit
health care advocacy organization, created the
Dental Therapist Project in 2011 to affect changes
to increase access to oral healthcare services.® This
joint initiative empowers consumers and community
leaders to raise awareness and facilitate dialogue
regarding oral health care access disparities; educate
stakeholders about dental therapists; and promote
innovative workforce models.*> The Dental Therapist
Project began with five pilot states; Kansas, New
Mexico, Ohio, Vermont, and Washington.?®> The
project’s efforts are gaining momentum as nineteen
more states have indicated an interest in the addition
of mid-level providers and many stakeholders begin
to work together to strengthen the dental care
delivery system.3>3° Since the Dental Therapist
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Project began, the pilot states as well as others have
introduced bills that have advanced to varying levels
in the legislative process.3%4°

Mid-level provider legislation has had challenges
as well as successes. Among the five Dental Therapist
Project pilot states, New Mexico, actively pursued the
dental therapy workforce model with two bills that
were introduced and while they did not move forward
in the legislative process, the possibility another bill
for a mid-level provider may be proposed in the near
future.?*4% In Kansas, the Kansas Action for Children,
a lead organization in the Kansas Dental Project, has
supported inititives facilitating statewide dialogue
regarding increased access to oral health care and
expanded dental hygiene scope of practice along
with the addition of a mid-level provider, Registered
Dental Practitioners, to the dental team.%4' As a
result of this collaboration, two Registered Dental
Practitioner bills were introduced in the legislature, HB
2079 and SB 49. Both bills progressed to the hearing
stage before being tabled.*® However, in 2012, the
Kansas Expanded Care Permit III was enacted into
law allowing dental hygienists to work in community
settings and perform expanded function procedures,
such as temporary relines and fillings, denture
adjustments, and extractions of primary teeth.® In
2015, Washington State made a bold move to follow
Alaska’s DHAT delivery model and practice pursuant to
the Indian Health Care Improvement Act Amendments
of 2005.333540The decision to exercise sovereignty was
reached due to a growing sense of urgency regarding
the critical dental needs of the Swinomish Indian Tribal
Community in Washington State and as a result of
multiple failed attempts to move a mid-level provider
model through the state legislature.3°40

Maine became the third state, following Alaska
and Minnesota, to successfully establish a Dental
Hygiene Therapist (DHT) mid-level provider when
LD 1230 was signed into law in 2014.35 Maine’s DHT
is a dental hygienist who must graduate from an
accredited dental hygiene therapy program, pass a
state licensing board exam, and complete 2,000 hours
of supervised clinical practice.*® Maine’s DHTs provide
preventive, restorative, and therapeutic services for
children under direct supervision and with a written
practice agreement with a licensed dentist.*

Vermont became the most recent state to have their
mid-level provider legislation adopted when SB20 was
signed into law in 2016. The Vermont Dental Therapist
(DT) received strong support from the Vermont
Oral Health Care for All coalition in addition to other
grassroots organizations and allows for a registered
dental hygienist, upon successful completion of a dental
therapy education program, to perform preventive and
restorative procedures under general supervision of a
dentist with a collaborative agreement. In addition to
the new mid-level provider, dental benefits for pregnant
and nursing mothers in the state of Vermont have been
expanded to 60 days postpartum.*!

Mid-level providers are successfully increasing
access to oral health care for vulnerable and under-
served populations. As states begin to implement
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their own versions of a mid-level workforce model,
surveillance of the program outcomes will be a critical
area for future research. Key areas of additional focus
will include the implementation of CODA guidelines in
the various education programs and the preparation
of additional faculty.

Conclusion

America is in the middle of a dental access crisis for
which there is no single solution. Disparities impacting
access to care require local, state, and federal
stakeholders to join forces to take advantage of the
existing dental hygiene workforce, utilize innovative
delivery models, improve license reciprocity, reduce
prohibitive supervision, and expand the dental
hygiene scope of practice. It is essential for states
to focus resources on more cost effective preventive
services instead of providing expensive palliative
emergency services; establish school-based fluoride
and sealant programs; integrate oral health education
with prenatal care; reduce the complexities of the
Medicaid system; and increase reimbursement fees
so more providers will participate. Oral health is an
essential component of overall health of individuals,
communities, and the nation. It is not enough
to increase access alone without also promoting
strategies that will increase oral health literacy and
affect meaningful changes in attitudes and beliefs
that will lead to behavioral changes. The dental
profession has the responsibility to promote oral
health for all people, empower individuals to maintain
optimum oral health, and advocate for those most
vulnerable. Dental hygienists play an integral role in
the solution and have the opportunity to lead the call
to action and fulfill the American Dental Hygienists’
Association’s mandate that oral health care is the
right of all people.

Catherine Bersell RDH, BASDH is a clinical dental
hygienist, researcher and writer in Orlando, Florida.
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Dental Hygiene Students’ Perceptions of Importance
and Confidence in Applying Motivational Interviewing
During Patient Care
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Abstract

Purpose: Motivational Interviewing (MI) is an evidence-based, patient-centered counseling approach
for eliciting behavior change. In 2012, the University of Michigan (U-M) Dental Hygiene Program sig-
nificantly enhanced their behavior change curriculum by reinforcing and building upon the Motivational
Interviewing segment. The purpose of this study was to examine students’ perceptions of the importance
of MI and their confidence in applying it during patient care.

Methods: A convenience sample of 22 U-M Class of 2015 dental hygiene students who had received an
enhanced curriculum participated in this study, utilizing a retrospective, pre-test/post-test design.

Results: A Wilcoxon signed rank test was used to compare the differences in average ranks between T1
(Retrospective Pre-Test) and T4 (Post-Test 3) for the importance and confidence questions at each time
point for the Class of 2015. Students’ perceptions of importance increased with statistical significance
in five out of eight MI strategies. Perceptions in confidence increased in seven out of eight strategies.
Effect size ranged from .00 to .55. Assessment of qualitative data provided additional insight on student
experiences.

Conclusion: Student perceptions of importance of using MI and their confidence in applying MI in-
creased in a majority of the strategy categories. Successes with patient health behavior change and
challenges with time to integrate this in practice were noted. Research on the longitudinal impact and
faculty feedback calibration is recommended.

Keywords: Motivational Interviewing, health behavior, dental hygiene education, communication, im-
portance, confidence

This manuscript supports the NDHRA priority area, Client level: Oral Health Care (new therapies and

modalities).

Introduction

Oral health has a significant impact on overall
health.** Major oral diseases include dental caries,
periodontal diseases, and oral and pharyngeal
cancers.!> While the majority are preventable,
millions of Americans suffer from these debilitating
conditions.?> Patient adherence to recommended
treatments and healthy behavior changes are
essential in preventing and treating oral diseases.

The U.S. Department of Health and Human
Services developed the Healthy People 2020 initiative
to create science-based objectives for improving the
health of Americans.?® One of the objectives focuses
on promoting quality of life by encouraging healthy
behaviors and motivating individuals toward making
educated health decisions.® Significantly, Healthy
People 2020 recognizes the need for primary care
practitioners to provide health counseling for their
patients.> However, many providers counsel patients
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using methods of persuasion and confrontation and
these methods have been shown to be ineffective.®
According to DiMatteo et al., traditional health
behavior recommendations by the clinician are
generally not followed and can lead to disappointment
for the clinician and a setback for the patient.”

For the purposes of this study, Motivational
Interviewing (MI) is defined as an evidence-based,
patient-centered counseling approach for eliciting
behaviorchange.?'%Using a non-authoritative approach
focusing on interpersonal communication, MI enables
the patient to naturally break through uncertain
thoughts, feelings, and attitudes to achieve a positive
health behavior change.®! Studies incorporating MI
into health care curricula demonstrate positive effects
on students’ abilities to discuss health behavior change
with patients.!

In 2012, the University of Michigan (U-M) Dental
Hygiene (DH) program embarked on a project
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to enhance their health behavior curriculum with
a special focus on MI. The desired outcome was
for students to translate content learned in the
classroom to clinical application during patient care.
The purpose of this study was to examine U-M
dental hygiene students exposed to the enhanced MI
curriculum and to assess both their perceptions of
the importance of using MI and their confidence in
applying it.

Motivational Interviewing

MI is different from traditional methods of behavior
change counseling because it focuses on collaboration,
notcompliance. Itempowers the patientand reinforces
a positive relationship with the practitioner while
offering an individual the autonomy of making their
own decisions in an encouraging environment.®1° In
addition, MI application increases the likelihood that
patients will adhere to health recommendations.®?
Positive patient behavior outcomes have been
demonstrated to result when health care providers
use MI techniques with patients.!3-16

The spirit of MI was influenced by the client-
centered counseling theory of Carl Rogers, developed
in 1953.1% Miller and Rollnick describe this spirit
as collaborative, evocative, and autonomous.?
Collaboration between clinician and patient evokes
patients’ personal motivation, channeling their
own values, good reasons, and resources to make
lifestyle changes.® The four main principles of MI are
expressing empathy, developing discrepancy, rolling
with resistance, and supporting self-efficacy.®° In
addition, applying MI strategies such as asking open-
ended questions, providing affirmation, reflective
listening, and summarizing help, elicit change talk,
where the patient verbalizes a desire to change.?10

Application to Oral Health

Most chronic oral diseases are preventable and
related to lifestyle choices.? Oral healthcare practitioners
treat acute conditions and also deal with chronic
conditions for which the patient is responsible through
continued self-management.i® Behaviors contributing
to chronic oral diseases such as biofilm removal, poor
diet, stress, and tobacco use, can be reshaped with
the assistance of an oral health care practitioner.?
These professionals, especially dental hygienists, have
repeated interactions allowing the patient and the
clinician to build a collaborative relationship.”

A study by Jonsson et al. showed application of MI
techniques increased patient compliance with home
care and enhanced oral hygiene in those undergoing
periodontal therapy.!® Studies by Weinstein et
al. revealed children whose mothers received MI
counseling related to the child’s oral health had
fewer carious lesions over time, than children whose
parents were not provided with MI counseling.!314

Brief motivational interviewing has also shown to
be effective in health promotion. Brief interventions,
between 5-15 minuteslong, encourage patient problem
solving, elicit change talk, and provide a set of options
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for planning the next steps of the change.!® Rubak
et al. found brief MI to be effective over traditional
methods of health behavior change education even
when delivered as 15-minute exchanges.'®

Incorporating MI into Health
Professions Curricula

The complex dynamics of health behavior
change is an important concept for practitioners to
understand.®® With a much greater emphasis on
management and prevention of disease, patients are
more likely to adhere to treatment when health care
practitioners formulate action plans using a patient-
centered counseling approach.?® Thus, formal,
rigorous training in behavior change counseling is
needed for health care practitioners.*?> Incorporating
MI into health care curriculum has demonstrated
positive effects on practitioners’ abilities to discuss
health behavior change with patients.?!

A rigorous curriculum enabling students to
have the opportunity to develop these skills is
important.® Knowledge, practice, and experience
are also necessary for success.® Students perform
better when they understand the material, have a
positive attitude, and have an array of skills gained
by practicing.?? Teaching effective interviewing and
communication strategies, such as MI, is attained
by connecting theory to practice. In order for these
strategies to be assimilated, appropriate training
and education are needed to give students time
to attain skills and develop confidence in applying
them.® Educational activities need to include clinical
instruction along with repeated practice, assessment
and feedback.?%?3

Croffoot et al. studied the effects of coaching dental
hygiene students taught to use MI strategies.!! The
results indicated that education, in combination with
faculty coaching/feedback, provided achievement
of core MI skills and increased MI adherence by the
students.'* In order to be proficient with MI and
develop confidence in its application, exposure is
needed early in the curriculum along with continuous
reinforcement integrated throughout the entire
curriculum.®* Real skill and confidence grow through
rigorous practice, feedback, and coaching from a
knowledgeable guide.?® MI skills were developed
throughout the dental hygiene program as students
were developing clinical skills.

Perceptions of Importance and Confidence

Positive student perceptions directly influence
learning outcomes and achievement.?* A pilot study
by Wiley et al. measured health care practitioners’
perceptions of MI training. Practitioners in this study
included dieticians, pharmacists, nurses, and social
workers.?> Before MI training, their perceptions of
health behavior change consisted of low levels of
perceived confidence and competence in the ability
to help others with feelings of frustration.? After a
7.5 hour workshop on MI, practitioners’ perceptions
were assessed and resulted in a renewed inspiration
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and motivation to facilitate behavior change. Also
noted was a desire to partner with patients with
less focus on advice giving, a feeling that behavior
change is easier and less stressful than anticipated,
higher levels of competence and confidence, and
greater mindfulness of practitioner impact.?>

Students need to value what they are learning,
feel it is important, and have the confidence to
apply concepts learned. Humair et al. used a self-
administered questionnaire to assess students’
perceptions of a MI curriculum related to smoking
cessation counseling techniques.?® The students
participated in two four-hour sessions of smoking
cessation training two weeks apart, allowing students
time to practice MI and reflect between sessions.?¢
The results revealed that the students valued the
importance of this curriculum and the skills they
attained and they also enjoyed their involvement
in learning activities.?® White et al. delivered an
evaluation to 112 students after the introduction of
a MI curriculum consisting of a lecture series and
small group discussion, role playing activities, and
evaluation of MI video recordings.?” Eighty-three
percent of the students felt that the MI curriculum
helped them in discussing behavior change with
patients and 98% felt it was an important skill for
physicians to have.?”

Perry et al. assessed the role confidence plays in
nursing students’ learning.2® This study found that a
decrease in confidence unfavorably impacts meeting
learning objectives and goals.?® Bell et al. assessed
medical students’ success with promoting health
behavior change through a newly implemented MI
curriculum.?® Medical student confidence in utilizing
MI was measured after participating in four two-hour
training sessions and the student participants were
found to be more confident.?® Student confidence has
been demonstrated to increase by actually performing
skills rather than merely observing them.3°

Importance and confidence play important roles
in the likelihood that students will incorporate MI
into their professional practice.3® The purpose of this
study was to examine U-M dental hygiene students
exposed to the enhanced MI curriculum and to assess
their perceptions of the importance of using MI and
their confidence in applying it to patient care.

Materials and Methods

This study was presented to the Institutional
Review Board at the University of Michigan. It was
approved as “exempt.” A convenience sample of 22
first-year University of Michigan (U-M) dental hygiene
students from the Class of 2015 participated in this
study that ran for two semesters.

In the winter of 2013, the enhanced MI curriculum
was launched. Prior to this, the students’ exposure to
MI consisted of a didactic session during the Health
Education Methods course that also focused on the
Stages of Change and Health Belief Models. There
were no assignments integrating the application of
MI. Figure 1 provides an overview of the enhanced
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MI curriculum evaluation timeline. During the first
semester of the study, the students were enrolled in
DENTHYG 338-Health Education Methods, a course
that takes place during the second semester of the
six semester dental hygiene program. The second
semester of this study focused on the application
of MI during patient care and was facilitated in
DENTHYG 312-Clinical Dental Hygiene Seminar, a
course that takes place during the third semester of
the six semester dental hygiene program.

Figure 1. Enhanced MI Curriculum
Evaluation Timeline

Enhanced MI Curriculum
Evaluation

Semester Two
DENTHYG 312

1 MI patient interaction
recorded assignment
(Assignment 5) with
Preventive Education
Proficiency form used

for student self-
assessment

Semester One
DENTHYG 338

4 MI role play
recorded assignments
(Assignments 1-4) with
Preventive Education
Proficiency form used for
student self-assessment

Retrospective Pre-Test,
Post-Test 1, and
Post-Test 2 (Times 1-3)

Retrospective
Post-Test 3 (Time 4)

Semester One of the Study

During the 10 consecutive fifty-minute sessions
of enhanced MI education and skill instruction
presented in Health Education Methods, students
were assigned to read MI literature, watch videos
depicting scenarios of a MI counselor with a patient
followed by group assessments of the interactions.
Students were also required to complete four audio-
recorded role-play assignments applying MI skills
(Figure 1) The four evaluation instruments used
in semester one of this study were adapted from
those used by the University of Missouri-Kansas
City Dental Hygiene Program during the assessment
phase of their Motivational Interviewing curriculum.
Modifications were completed in consultation with
U-M’'s Center for Research on Learning and Teaching
(CRLT). The modified instruments were then pilot-
tested and the recommendations were incorporated.

In addition, the “Preventive Education Proficiency”
form was utilized throughout this study. Both
students and faculty used this proficiency form to
assess audio-recorded MI role-playing interactions.
Ten of the criteria focused on application of specific
MI strategies such as asking permission, use of
open-ended questions, reflection, affirmation, and
summary. Two criteria asked students to self-assess
their perceptions of the importance of using MI and
confidence in applying MI techniques.
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Students were required to complete four audio
recordings. Assignment #1 focused on the students’
application of open-ended questions, affirmations,
reflective listening, and summarizing (OARS)
principles. Assignments #2 and #3 were combined
assessing additional MI strategies of complex
reflection and eliciting change talk. Assignment #4
asked the dental hygiene student to assimilate and
apply all MI strategies during a recorded interaction
with an acquaintance.

A Retrospective Pre-Test was delivered to the
Class of 2015 at the end of the 10 MI class sessions
in DENTHYG 338 - Health Education Methods. This
assessed the students’ perceptions of how important
they believed utilizing the MI counseling strategies
were before the start of the course. This also assessed
student confidence with using MI prior to DENTHYG
338. The MI strategies evaluated included: using
open-ended questions, listening reflectively, making
affirmations, summarizing, eliciting change talk,
using the importance ruler, asking for elaboration, and
enhancing self-efficacy. The Retrospective Pre-Test
collected both importance and confidence responses
using a Likert scale. Demographic information was
also gathered.

Post-Test 1 was delivered to the Class of 2015
at the end of the 10 MI sessions in DENTHYG 338.
Post-Test 1 assessed the students’ perceptions of the
importance of MI and their confidence in using it after
completing the educational training. It utilized the
same questions and Likert scale response options as
the Retrospective Pre-Test as Post-Test 2. Post-Test 2
was delivered to the Class of 2015 on the last day of
class, in order to measure the students’ perceptions
five weeks after the completion of the MI content in
the course.

Table I: Demographic Information:
Class of 2015 (n=22)

Frequency (%)

Semester Two of the Study

In the fall of 2013 during DENTHYG 312 -
Clinical Dental Hygiene Seminar, the Class of 2015
completed a worksheet asking for a critical analysis
of the change talk and commitment strategies as
demonstrated in a video shown during class. In
addition, the students participated in a 110-minute
class session delivered by an expert in the area of
MI. This presentation focused on eliciting change
talk and setting the agenda for change with patients.
During the second semester, students were also
required to audio record an educational interaction
with a patient in clinic (Assignment 5). Using the
Preventive Education Proficiency form, students self-
assessed their interaction, including their perceptions
of importance of MI and their confidence in applying
MI techniques. The team of faculty members also
used this proficiency form to assess the students’
recorded interactions and provide feedback.

Post-Test 3 was administered to the Class of 2015
at the end of the fall 2013 semester. The Post-Test 3

Table II:
Motivational Interviewing Definitions

O A question that offers broad

O Open ended latitude and choice in how

GRS to respond
O Skill of “active” listening,
seeking to understand
O Reflective a person’s subjective
listening experience, offering

reflections as guesses
about the person’s meaning

O Accentuating the positive,
seeking and acknowledging
a person’s strengths and
efforts

O Reflection that draws

O Affirmation

Years College

1 4 (18.2%)
2 2 (9.1%)
3 2 (9.1%)
4 7 (31.8%)
5 4 (18.2%)
6 1 (4.5%)

Mean Age (years) 23.05
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Gender O Summarize together content from two
Male 2 (9.1%) or more prior statements
Female 20 (90.9%) O Speech that favors

movement toward a
particular change goal

O Change talk

O A scale (typically 0-10) on
which persons are asked
to rate the importance of
making a particular change

O Importance
ruler

O An response to change talk,
asking for additional detail,
clarification, or example

O Elaboration

O Perceived ability to
successfully achieve a
particular goal or perform a
particular task

O Self-efficacy
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was used to again measure students’ perceptions of
the importance of MI and their confidence in using
MI in delivering health education, with additional
open-ended questions included.

Results

SPSS version 21 was utilized for data analysis.
Descriptive statistics for the Class of 2015 are
provided in Table I. Definitions of MI skills assessed “in
this study adapted from Miller et al® are summarized
in Table II.

A Wilcoxon Signed Rank Test was used to
compare the differences in average ranks between
T1 (Retrospective Pre-Test) and T4 (Post-Test 3)
for the importance and confidence questions at
each of the designated time points for the Class of
2015 (Table III). Significance was set at (p<0.05).
Statistically significant increases of importance were

“eliciting change talk,” and “enhancing self-efficacy.”
No significant difference was found between Time
1 and Time 4 for “listening reflectively,” “using the
importance ruler,” and “asking for elaboration.”

Confidence in “open ended questions,” “making
affirmations,” “summarizing,” eliciting change
talk,” “using the importance ruler,” “asking for

elaboration,” and “enhancing self-efficacy” was found
to be significant (p<0.05) over time. No significant
changes were found for “listening reflectively.” Effect
size was calculated using r-squared and ranged from
.00 to .55.

Using the Preventive Education Proficiency
form, self-perception of the importance of MI and
confidence in applying MI skills was evaluated for
the Class of 2015 using a Wilcoxon Signed Rank
Test (Table IV). Change in students’ importance and
confidence scores over time was not statistically

found between Time 1 and Time 4 in “open ended
making affirmations,

n” A\Y

questions,

4 A\Y

summarizing,”

Table III: Wilcoxon Signed Rank Test comparing T1 and T4 to
assess mean differences in the Class of 2015

significant. Effect size was calculated using r-squared
and ranged from .01 to .07.

Variable T1 T2 T3 T4 z Wilcoxon

Retrospective | pogt Test 1 | Post-Test 2 | Post-Test 3 | Statistic Si?("_?d .

MI:erae:r(eSsl;) Mean (SD) | Mean (SD) | Mean (SD) ';R'::md?ri

Importance+
Use open ended questions 3.86 (1) 4.59 (0.67) | 4.59 (0.67) | 4.52 (0.98) -2.63 0.01%
Listen reflectively 3.95 (1.36) 4.36 (1) 4.41 (0.91) | 4.43 (1.08) -1.71 0.09
Make affirmations 3.27 (1.32) 4.14 (0.77) | 4.05(0.72) | 4.19 (0.98) -3.20 0.01*
Summarize 3.05 (1.13) 3.91 (1.27) | 4.09 (0.87) | 4.05 (1.07) -2.94 0.01*
Elicit change talk 3.14 (1.06) 4.23 (0.87) | 4.00 (0.98) | 4.29 (0.9) -3.10 0.01*
Use the importance ruler 2.53 (0.94 3.09 (1.06) | 3.27 (1.49) | 2.9(1.48) -1.65 0.10
Ask for elaboration 3.70 (1.08) 4.09 (0.97) | 4.23 (0.92) | 3.76 (0.94) -0.05 0.96
Enhance self-efficacy 3.59 (1.14) 4.32 (0.84) 4.41 (0.8) | 4.38(1.16) -2.38 0.02*
Confidence++

Use open ended questions 3.55(1.34) 4.95 (0.67) | 4.95(0.80) | 4.43(1.03) -2.33 0.02*
Listen reflectively 3.82 (1.22) 4.23 (0.92) | 4.95(0.67) | 4.33 (1.20) -1.48 0.14
Make affirmations 3.00 (1.11) 4.05 (0.95) | 4.27 (0.94) | 4.24 (1.14) -2.98 0.01%*
Summarize 3.14 (0.99) 3.91(0.92) | 4.32 (0.65) | 4.29 (0.85) -3.43 0.01%*
Elicit change talk 2.35(0.88) 3.41 (0.96) | 4.00 (1.02) | 3.52 (1.03) -2.95 0.01%*
Use the importance ruler 2.21 (1.03) 3.55(1.14) | 4.09 (1.27) | 4.00 (1.14) -3.06 0.01%
Ask for elaboration 3.24 (1.09) 3.82 (1.05) | 4.41(0.85) | 4.05(1.12) -2.09 0.04*
Enhance self-efficacy 3.05 (1.25) 3.91 (1.02) | 4.27 (0.83) | 4.33 (0.97) -2.89 0.01%*

*Statistically significant at p<0.05 (two tailed)

+ 0= unable to answer, 1= not very important, 2= of little importance, 3= neutral, 4= somewhat important,

5= very important.

++0=unable to answer, 1= not at all confident, 2= little confidence, 3=neutral, 4=somewhat confident, 5= very confident.
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In Post-Test 3, in addition to the importance and
confidence assessment, open ended questions were
presented to the Class of 2015. Participants were
questioned about successes using MI in patient care
(Table V). Of the 22 study participants, 36% (n=8)
found successes with “patient changes,” 27% (n=6)
identified “improved communication” with patients with
14% (n=3) reporting “no patient behavior change.”

For the open-ended question related to MI
challenges (Table VI), “patient issues” were identified
as a challenge by 45% (n=10). Forty-one percent
(n=9) perceived “time” as a challenge and 14% (n=3)
of the responses fell into the theme labeled “other.”

Discussion

The Classof 2015 identified anincreased perception
of the importance of MI from Time 1 (Retrospective
Pre-Test) to Time 4 (Post-Test 3) in five of the eight
MI strategies. By Time 4 students had participated
in four graded MI recording assignments in which
faculty feedback was provided. In addition, they
had two semesters in which MI had been integrated
within didactic course work. Lastly, they had been
providing clinical care to patients in both semesters.
This increase in perception of importance associated
with the majority of MI strategies may be attributed
to students’ involvement with the enhanced MI
curriculum. This is similar to the results documented
by DiMatteo et al., finding rigorous MI training was
essential for skill development and requires practice
and time.!2 This finding is also consistent with studies
documenting increased perception of importance of
MI after students participated in curricula consisting
of lectures, role-play activities, recordings including
patient interactions, and faculty feedback.?>27:31

It is also important to note that from Time 1
to Time 4, student perceptions of the importance
of using MI strategies did not always increase
incrementally as noted in Table III. Time 4 was
after an actual patient interaction recording. Actual
application of MI strategies with patients appears
to play a crucial role in training and education.

Similar results were documented in a study by White
et al.,, who found 83% of students reported that
having MI in the curriculum had a positive impact
on patient interactions and helped students be more
comfortable discussing health behavior change with
their patents.?”

When the Class of 2015 was assessed on their
perceptions of confidence in applying MI techniques,
in seven of the eight MI techniques students identified
a statistically significant increase from Time 1 to
Time 4. Students gained valuable MI experience
through classroom content, literature, watching
videos depicting scenarios of a MI counselor with a
patient, and recording role-play assignments along
with a patient interaction. In all five assignments,
students participated in self-assessment and were
provided faculty feedback. This is consistent with
previous studies indicating coaching with feedback
had positive results in students’ perceptions in
their abilities to deliver healthcare education and
counseling.?>:27:30

The Class of 2015 used the Preventive Education
Proficiency form to self-assess their perception of the
importance of MI and their confidence in applying it
at the completion of each of the five MI recording
assignments over the two semesters. Overall
importance and confidence increased however, the
increase was not statistically significant. This could be
due to the small, three point scale used, not allowing
for enough variance in responses. Consideration
should be given to revising the proficiency assessment
to include a broader response scale.

In one of the open-ended data collection
questions, students were asked about successes
they had experienced using MI. Both improved
communication and health behavior changes
achieved by patients were identified as successes.
This affirmed the ability for the students to utilize MI
effectively with their patients, an important desired
outcome of the enhanced MI curriculum. Miller and
Rollnick documented those experiencing a positive
perceived impact on patients achieved higher levels
of competence and confidence.?!

Table IV: Wilcoxon Signed Rant Test comparing the mean differences in the Class of
2015’s self-assessment of importance and confidence between T1 and T4 and T1
and T5, using the Preventive Education Proficiency form

Asmggment Asmg:ment Asmggment , Wilcoxon , Wilcoxon
Variable Recorded Recorded Patient statistic Signed statistic Signcd
. Rank Test Rank Test
Role Play Role Play Recording T1&T4 T1 & T4 T1&T5 TL&TS
Mean (SD) Mean (SD) Mean (SD)
Importance 1.16 (0.37) 1. (0.3) 1.21 (0.42) 0.578 0.56 -0.45 0.65
Confidence 1.42 (0.61) 1.29 (0.46) 1.47 (0.51) 1.134 0.26 -0.33 0.74

*Statistically significant at p<0.05 (two tailed)
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Table V: MI Successes

Total Study
Consensus Participants
Themes Selected Responses from Students Related to Themes Class of 2015
n=22
' O Building confidence to change.
Iél:atlent O I have gotten patients to develop their own plans for change, 262/5
anges which I believe will help them to be more successful in (8/22)
actually making the change.
O It has identified the changing key for the patient- so (they)
can realize what (they) can do!
O Patient understood what they need to improve for a better
oral health.
O Gaining more information from patients o
Col:r:ﬂlrrl]"lqgr:(i)cvaet?on O Opened relationships with patients and was told I listened 27%
better than their doctor. (6/22)
O Patients appreciate being noticed and praised.
O Patients opened up to me and seem to be willing to
make a change.
O I do not know since I have only seen my patients once.
ONone , , . . 14%
O I don't know, haven’t seen those patients again to assess
) (3/22)
their progress.
Table VI: MI Challenges
Total Study
Consensus Participants
Themes Selected Responses from Students Related to Themes Class of 2015
n=22
O Having patients be resistant.
OPatient o N I 45%
Issues ot everyone reacts we (10/22)
to MI.
O Patients not wanting to talk, patients thinking me
"summarizing" what they have said is weird.
O Patients want no part in discussing their feelings or issues.
. O In clinic it is time however in real life (not in school) I could 0
OTime see less challenges since patients are seen more often. 41%
O Time is an issue. (9/22)
O No time to record this.
O Time management
O Time to incorporate it all
O It always seems so awkward.
OOther Y 14%
O Not talking more than the pt. (3/22)
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Challenges reported with MI included not having
enough time in clinic to complete the proficiency
recording with a patient, which aligns with similar
feelings of health practitioners working in the field.3?
Given that the utilization of multiple MI strategies
in one sitting can take a significant amount of time,
utilizing brief motivational interviewing may be more
appropriate with previous studies demonstrating this
to be successful in health care settings.!3:14:33

This study had limitations; the small sample
size and the lack of a control group. Development
of interpersonal communication skills should
involve practice and be closely evaluated.®°
Training research indicates that proficiency in MI
is not readily developed through self-study or by
attending a workshop, but typically requires practice
with feedback and coaching over time.'*20 It is
recommended that the U-M Dental Hygiene Program
continue this study longitudinally so the outcomes
from the Class of 2015 can be determined following
three full years of the enhanced MI curriculum.

Conclusion

This study found students’ perceptions of the
importance of MI and their confidence in applying MI
strategies increased over time. Students identified
important successes when applying MI and also
identified realistic challenges in the process. These
findings supported that the enhanced curriculum had a
positive outcome on students’ ability to learn important
MI concepts and apply these in health behavior
change interactions. Future research should focus on
measuring student performance related to patient
health behavior change outcomes longitudinally. In
addition, additional studies should concentrate on
faculty feedback and coaching calibration.
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Admissions Criteria that Influence Dental Hygiene
Students’ Performance on Board Examinations

Jennifer O. Rudy, RDH, MA; Jacqueline A. Singleton, RDH, PhD;
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Abstract

Purpose: The purpose of the study is to assess which dental hygiene program admission variables
contribute to the selection of students who are successful in passing the National Board Dental Hygiene
Examination (NBDHE) and a clinical dental hygiene board examination.

Methods: A retrospective study was conducted by investigating 121 educational records and applica-
tion forms from graduates through the years 2008 to 2011 from one educational institution. Predictor
variables included re-application status, student GPA, age, race/ethnicity, type of school attended for
pre-requisite coursework, number of times the pre-requisite courses needed to be retaken, course load
while taking the pre-requisites, previous degrees obtained, American College Test (ACT) scores and
student participation in the university’s lower division (LD) or upper pre-placement (UPP) program.
Graduate success is defined by NBDHE scores and clinical board scores.

Results: The data was analyzed using univariate analyses and multivariate regression statistical tech-
nigues. Univariate analyses did not identify any predictor variables to be significantly associated with the
dental hygiene student’s clinical board score. However, the variables of ACT scores and type of student,
specifically the UPP students, demonstrated a significant relationship with NBDHE scores.

Conclusion: ACT scores are a variable that is positively associated with higher NBDHE results. Results
indicate that UPP students benefit from participating in supportive educational services while fulfilling
requirements for admissions in the dental hygiene program. Results also indicate that there were no
significant variables identified to predict clinical board scores.

Keywords: dental hygiene education, admissions criteria, student success, clinical board examination,
National Dental Hygiene Board Examination

This manuscript supports the NDHRA priority area, Professional development: Education (evaluation).

Introduction

Dental hygiene schools are faced with an ongoing
challenge of selecting the most qualified students to fill
a limited number of openings each year.'>If a program
selects less qualified applicants, lower standardized
clinical scores and an increased number of failures on
the National Board Dental Hygiene (NBDHE) written
board exam may result, ultimately leading to licensing
barriers for the student.'3> This problem may be
prevented if the selection criteria utilized in the
admissions process was able to predict future student
success. While previous studies have investigated the
admissions process and the success of dental hygiene
students enrolled in the program,3’ the majority of
the literature focuses on the admissions processes
utilized in dental schools.®*¢ Dental hygiene programs
cannot automatically assume that the successful
admissions predictors of dental student performance
correlate to the admission variables associated with
dental hygiene student success. Entry-level dental
hygiene students are undergraduates and the factors
predicting success may be different for dental students
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enrolled in a graduate degree program. Thus, there
may be inherent differences between these two sets
of students.

There is evidence demonstrating that overall college
grade point averages (GPA), as well as the science
GPA, are the best predictors of success in dental
school.812-1517-19 However, college and science GPAs do
not necessarily indicate dental student success in terms
of clinical performance on regional examinations.!¢1°
Also, some researchers interested in admission
variables as predictors for dental school success,
investigated the role of the student interview as part of
the admissions process.>2%2! There is conflicting data
regarding the role interviews play in predicting dental
student success.!> 2021 Some studies demonstrate that
interviews are not beneficial predictors of success,?°
while other studies demonstrate a significant
relationship between admissions interviews and
success in dental school.*>2!

While previous literature highlights useful pre-
dictors for success in dental school, it is not certain
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that these variables apply to success in undergraduate
degree programs. Dental hygiene programs either
culminate with a baccalaureate degree or an associate
degree, which differs from the post-baccalaureate
degrees conferred in dental science or dental
medicine. Also, dental hygiene student applicants are
not required to take a standardized admissions test,
such as the Dental Admissions Test (DAT), to assess
scientific knowledge and aptitude. Thus, unlike dental
school admissions committees who utilize scores
from the Dental Admissions Test (DAT) to help rank
candidates, dental hygiene program admissions
committees must rely on other assessment variables
to select the most qualified students. Currently, there
has been limited research published on the specific
variables pertaining to the dental hygiene admissions
processes and student success.!36:22

Grade point average has been a popular variable
of interest in the literature as a predictor for success
in dental school and could also play a role in the
success of dental hygiene students.8!>!%23 Previous
studies regarding the dental hygiene admissions
processes have investigated whether the GPA at the
time of program entry had an effect on predicting
dental hygiene student success. 4 > 722 Ward et al.
found that dental hygiene students’ GPA at the end
of the first year in the dental hygiene program was
actually a better predictor of passing the National
Board Dental Hygiene Examination (NBDHE) when
compared to the GPA from prerequisite courses at
time of program entry.! However, Ward et al. also
noted that the GPA at entrance to the program along
with the combined Scholastic Aptitude Test (SAT)
scores were useful in predicting student success.?
Austin found a weak, but positive correlation between
college GPA specific to a microbiology prerequisite
course and subsequent NBDHE results.> Alzahrani et
al. report in their research that while there was not
a significant relationship between incoming college
GPAs and GPAs in prerequisite college science
courses with graduation and NBDHE success, student
performance in specific dental hygiene courses had
a positive correlation.* Alzahrani et al. found that
final course grades in oral pathology, oral anatomy,
and histology as well as an admissions criteria points
program predicted graduation and NBDHE success
for the students in their study.*

Several studies refer to student scores on the
American College Testing (ACT) examination as a
predictor for student success. Kissell et al. found
that ACT scores below the national and state
averages, combined with whether a student failed
a pre-requisite course, had a significant correlation
with future course failures in the dental hygiene
curriculum and ultimate failure on the NBDHE.3
Austin’s research demonstrated that scores specific
to the reading portion of the ACT correlated to
success on the NBDHE.>

Bauchmoyer et al found that student GPAs for
three prerequisite science courses had a positive
correlation with the overall GPA in the dental hygiene
program.? A specific correlation was also identified
between passing the human nutrition course given
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during the formal dental hygiene curriculum and
student GPAs in the prerequisite science courses.?
Sustained enrollment at a single institution may
also factor into the success of a dental hygiene
student. Bauchmoyer et al reported that students
who completed the science prerequisite courses in
multiple institutions had lower mean cumulative
dental hygiene GPAs as compared to students who
completed their science prerequisite course work
solely at one institution.?

In a more recent study, Sanderson and Lorentzen
identified the overall college GPA, college science
GPA, followed by standardized ACT test scores,
as the most commonly used admission criteria for
dental hygiene programs across the United States.®
However, their findings also revealed that none
of these variables were statistically significant in
predicting a student’s success in passing NBDHE or
clinical examinations.®

This study gathered student data from the
baccalaureate degree dental hygiene program at
the University of Louisville, School of Dentistry, in
Louisville, Kentucky, to determine if there were any
reliable predictors of student success in taking a
clinical board examination or the NBDHE.

Methods

A retrospective study was conducted of educational
records and application forms of students who
graduated from the dental hygiene program at the
University of Louisville School of Dentistry, a traditional
four-year university, between the years 2008 and
2011 (N=121). The researchers intentionally chose
this four year range for the data collection since
the NBDHE numeric scores were distributed during
that period rather than the current NBDHE pass/fail
reporting system. The study proposal was approved
by the University of Louisville School of Dentistry
Institutional Review Board.

Predictor variables included both continuous
covariates (age entering the program, overall GPA,
science GPA, curriculum GPA, and ACT score) and
categorical covariates (year of graduation, re-applicant
status to the upper division program, race, previous
higher education, course load, previous degrees,
any retakes of dental hygiene pre-requisites, and
type of student). Curriculum GPA consists of the GPA
of all of the specific pre-requisite courses needed
before applying to the upper division dental hygiene
program. Categories of previous higher education were
operationalized by specifying how much pre-requisite
course work was done in a community college setting,
a four-year university setting or a mixture between
the two settings before applying to the upper division
dental hygiene program. Students were classified
according to how they entered the program by the
following student types: an “outsider” was a student
who transferred to the program from another institution
or was a University of Louisville student who declared
another major before applying to the upper division
dental hygiene program; a lower division (LD) student
was one who had attended the University of Louisville
to obtain general education and program prerequisites;
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and an upper pre-placement (UPP) student was one
who met the program acceptance criteria prior to the
application deadline. To further clarify, LD students are
students who have come to the university and declared
dental hygiene as their major in their first or second
year of college and UPP students are those who applied
for early admission into the upper division dental
hygiene program during their senior year in high school
or following their first semester in college. To be eligible
for UPP, students must have a minimum score of 25 on
the ACT and must have a high school cumulative GPA
of 3.3 or higher or have completed their first colle-giate
semester with a cumulative
3.3GPAanda3.0 GPAaverage
in specific sciences. All UPP
students must successfully

students. The majority of students were first time
applicants to the program; Caucasian; were students
with previous higher education experience at a four-
year university; had maintained a full time (FT)
course load prior to applying to the dental hygiene
program; did not hold other degrees; did not need
to re-take dental hygiene pre-requisites for program
admission; and were considered “outsiders” to the
program by either completing the necessary pre-
requisites at another institution of higher learning
or coming from another department at the same
university. (Table I)

Table I: Descriptive Information for Independent and
Demographic Variables

complete specific coursework

to maintain admission into Range for | Meansfor | .. ..

the upper division dental Admissions Variable N Continuous | Continuous Deviati
. ) . eviation

hygiene program. variables Variables
All  statistical analyses |Reapplicants:

were performed using the Not a Re-applicant 96 .43

SPSS program, version 22. -

Descriptive summary stat- Re-applicant 25

istics were generated for |Overall GPA 121 2.62 -4.0 3.40 .33

all variables and inferential :

statistics included univariate |ooence GPA 121 | 2.51-4.0 3.32 41

analyses and a multiple |Curriculum GPA 121 2.77 - 4.0 3.45 .28

regression  analysis. The [age 121 19 - 45 23.10 5.11

alpha level was set at 0.05 -

to  determine statistical |RACe:

significance. Admissions pre- Caucasian 109 .78

d_ictqr_ variables that were Other Races 12

significant or close to - - -

significant were entered into | TYP€ of University previously attended:

a multiple regression model 4 year university 81

to determine a relationship C tv Coll 30

to the dependent variable ommunity --oflege

(dental hygiene clinical board Mixture of both 10 .86

examination pass rates and |[course load:

NBDHE scores). Only the -

scores of the first attempt Full Time 97 .64

at a regional clinical board Part Time 12

examination and NBDHE -

were included in the statistical Mixture of Both 12

analysis. Previous Degrees?

Results None 103 .59
The study sample (N = 121) Associates 10

consisted of dental hygiene Bachelors or higher 8

graduates who averaged 23 [petook Pre-requisites?

years of age (SD = 5.1 years).

Student performance based None 88

on the overall, science, and Yes, due to Failure 22 1.01

curriculum GPAs was shown to :

be above a 3.0 on a 4.0 point Yes, due to boosting grade 10

scale (3.4 £ 0.32, 3.3 £ 0.41, ACT scores 83 15 - 30 21.92 3.19

and 3.5 £ 0.28, respectively). [Type of Student:

The average ACT score ;

was 22 (SD = 3.19). The |—outsider 99 .60

number of graduates per Lower Division 12

year ranged between 29-32 UPP 10
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Clinical Board Examination Scores

In the univariate analysis, none of the predictor
variables were significant for clinical board
examination scores. This suggests that variables
used in the admissions process are not indicators
for passing clinical board examinations. However,
there was one interesting result in the t-tests for the
variables of re-applicant status and clinical board
score. Boxplots (Figure 1) illustrate that re-applicants
to the program tend to have lower clinical board
scores than students accepted into the program on
their first application. There was also a wider range
of scores for the re-applicants as opposed to the
first time applicants. The Wilcoxon test evaluated
the difference of the means of clinical board scores
for re-applicants and students who gained entry
into the program on the first application, and was
found to be significant (z = -2.356, p = .018).
This indicates that the distribution of clinical board
scores is different between re-applicants and first
time applicants. However, univariate analysis did not
indicate a significant finding for re-applicant status
and clinical board examination scores.

Figure 1: Boxplot for Re-applicant status
and Clinical Board Exam Scores
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Re-applicant Status

NBDHE Scores

Univariate analysis of ACT scores (F = 11.749,
p =0.001) and curriculum GPA (t = 2.104, p = 0.038)
was found to be statistically significant. However, ACT
score submission was not a program requirement for
applicants during the time period that the data was
collected. Further t-tests revealed that there was
not a significant difference on student NBDHE scores
(t = -.102, p = 0.920) between applicants who
reported ACT scores on their official transcripts (n =
83) versus applicants who did not include their ACT
scores (n = 38). The scatterplot (Figure 2) illustrates
that for every point increase in ACT scores, there is
a half point gain in NBDHE scores.
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Figure 2: ACT scatterplot
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A multivariate regression was performed to see
which predictor variables impacted NBDHE scores.
The r? results suggest that approximately 22% of the
total variance of NBDHE scores can be explained by
the admissions and demographic variables gathered
in this study. The overall regression analysis was
statistically significant (F = 4.096, p = 0.003)
indicating that there are some predictor variables
related to NBDHE outcomes. Specifically, ACT scores
(b=0.512, p < .001) and the UPP student status
(b=-3.654, p < .01) had a significant relationship to
the NBDHE scores (Table II). Applicants with higher
ACT scores demonstrated better performance on the
NBDHE. UPP students performed slightly worse than
LD students or students described as “outsiders” to
the program.

Discussion

The purpose of this study was to determine
whether any admissions variables or student
demographic variables have a significant relationship
on clinical board examination scores and/or NBDHE
scores for dental hygiene students in one particular
program. Overall, the univariate analyses were not
statistically significant in predicting dental hygiene
clinical board examination results, which was
similar to the findings in the research conducted
by Sanderson and Lorentzen.® Univariate analyses
indicated that ACT scores and curriculum GPA from
college coursework had an effect on NBDHE exams
when those variables were isolated. As indicated by
previous studies regarding admissions into dental
and dental hygiene schools and ACT scores,?> the
multiple regression analysis using NBDHE scores as a
dependent variable in this study, found that the ACT
score has a significant positive relationship with the
NBDHE scores. Therefore, students with higher ACT
scores are more likely to perform well on the NBDHE.
Scatterplots and regression equations indicate that
for every point higher on the ACT, students are likely
to do about a half a point better on the NDBHE.
Therefore, this finding suggests that there may be a
5 point difference on NBDHE scores between those
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Table II: Multiple Regression Analysis
for NDHBE Scores

Admissions Unstandardized -value
Variables Beta P

ACT Scores 512 .001
Curriculum GPA .900 .609
Race:

Caucasian vs. Other .636 .683
Type of Student:

Lower Division vs.

Outsider -1.549 224

Upper Pre-
Placement -.3654 .010

vs. Outsider

students who scored a 20 and those students who
scored a 30 on their ACT. Curriculum GPA was not
statistically significant in the multivariate analysis.

Another finding is that the type of student
impacted NBDHE scores. The University of Louisville
has developed specific programs and services to
help acclimate students to the university setting
with the intent of assisting a successful transition
to their selected majors and ultimately graduation
from their chosen discipline. These services include
academic support for LD dental hygiene majors
and UPP students with pre-requisite courses prior
to application to the upper division dental hygiene
program. Participation in the academic support
services was optional for the LD and UPP students.
Recently, a living learning community has been
added to provide additional structure and student
support. However, any impact of this added service
is not reflected in our data.

These findings also suggest that “outside” students,
coming from another institution or another major within
our university, who did not have the option to participate
in these support services, performed better overall on
the NBDHE when compared to the UPP students. The
difference between the “outsiders” and the LD student
NBDHE scores or between the LD students and UPP
students was not statistically significant.

However, caution needs to be taken when
interpreting these results due to the fact that the LD
and UPP programs were relatively new during the
time period studied and students were not required
to participate in the academic support services. Thus,
there could be a bias between the LD or UPP students
who received additional academic supportive services
and those who choose not to participate. Since the UPP
students traditionally performed well academically
in high school, one can speculate that they may
have declined the additional support services due to
confidence in their academic abilities and knowledge
of their early acceptance in the upper division dental
hygiene program. Unfortunately, data had not been
collected to track students who accessed services
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and those who did not during the time period studied.
Since these programs were initiated, new mandatory
support services have been developed and there is
potential for future research on the impact of these
required student support services.

There are several limitations in this study that
may have influenced the results. First, this is a single
institution study and therefore the results cannot
be generalized to other dental hygiene programs
due to variations in admissions criteria, curriculum
sequence, program length, and terminal degree
granted. Findings from this study suggest value in
further research at other universities or schools.
Secondly, the date range in this retrospective study
is also limited due to the fact that students no longer
receive numeric score on the NBDHE. As such, it is
harder to determine which admissions variables are
better predictors of student success. There are a
limited number of studies examining other potential
variables, such as race, previous higher education,
course load, and type of student, which may also
influence dental hygiene student success. This is an
area for potential future research.

Additional research is needed to identify potential
predictors of student success on clinical board
examinations; as programs with high clinical board
examination scores and subsequent pass rates, may
elevate the program’s prestige in the surrounding
dental community. Future research also needs to
investigate the impact of reapplying to dental hygiene
programs on future success in the program, as this
was an interesting trend observed in this particular
study. The role of the student support services prior
to program admission and their impact on student
performance and board examination outcomes is
another area of interest for future research.

Conclusion

Students who are better prepared academically,
as indicated by their performance on the ACT
standardized test prior to admission in the dental
hygiene program, will more likely score higher and
pass a written board examination (NBDHE). However,
it is not evident whether any variable currently in use
is a reliable predictor of future success on a clinical
board examination.
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The Prevalence of Dental Anxiety in

Dental Practice Settings

Angela M. White, RDH, MS; Lori Giblin, RDH, MS; Linda D. Boyd, RDH, RD, EdD

Abstract

Purpose: The purpose of this study was to assess the prevalence of dental anxiety and missed dental
appointments due to dental anxiety among patients within three types of private dental offices.

Methods: This descriptive, cross-sectional study utilized the Modified Dental Anxiety Scale (MDAS). The
MDAS consists of five questions to assess dental anxiety. Demographics and an open-ended question
about missed dental appointments due to dental anxiety were included. Linear and logistic regression
models were used to analyze anxiety scores as related to gender and age. Participants’ responses to the
open-ended question were compiled according to themes.

Results: Three hundred and eight (n=308) dental patients participated in the study. Using the MDAS
cut-off scores of 15 and 19, the prevalence estimates of moderate to high and high dental anxiety within
the total study population was 19% and 6.82% respectively. Females had an MDAS score 2.12 times
higher than males (p<0.05). For every one unit increase in age, the MDAS score was 0.08 units lower
(p<0.05). Out of the 308 participants, 26 (8.4%) responded to missing a dental appointment due to
dental anxiety. Five common themes were coded as the source of dental anxiety: fear of dental experi-
ence, previous negative dental experience, cost of treatment, gag reflex, and fear of bad news.

Conclusions: Moderate to high dental anxiety was present in 19% of the population sampled. Aware-
ness of patients’ dental anxiety level and the utilization of anxiety reducing measures during treatment
may encourage routine care.

Keywords: dental anxiety, prevalence dental anxiety, dental anxiety survey, modified dental anxiety scale
This manuscript supports the NDRHA priority area, Client level: Oral health care (new therapies and

prevention modalities).

Introduction

Dental anxiety is characterized by a physical and/
or emotional response to a perceived threat.! This
threat does not always have to be physically present,
as the mere idea of an uncomfortable situation can
provoke feelings of uneasiness and apprehension.! In
the dental office setting, this perceived threat could
be a painful injection or procedure, the discomfort
of keeping one’s mouth open for an extended period
of time, or a lengthy and costly treatment plan. It
is important to differentiate dental anxiety from
fear and a phobia: fear is an emotional and/or
physical response to what is perceived as a more
distinct and immediate threat; phobia is associated
with overwhelming feelings of fear that can cause
a severe hindrance to daily activities.? A study of
1,959 individuals comparing the prevalence of fears
and phobias, such as snakes and physical injuries,
identified dental fear present among 24.3% of the
participants, fear of snakes was 34.8%, and fear of
physical injuries was 27.2%.2

30 THE JournAL oF DENTAL HYGIENE

According to researchers, anywhere between 50
and 80% of adults in the United States have some
degree of dental anxiety, ranging from mild to
severe.! More than 20% of dentally anxious patients
do not see a dentist regularly, and anywhere from 9
to 15% of anxious patients avoid care altogether.1
A patients’s perceptions may influence their level
of anxiety.® For example, if a patient expects pain
during a scaling procedure, they are more likely to
report highter anxiety levels.* Additionally, there
is an association between frequent gagging and
higher anxiety levels.?> Research has also shown
possible correlations between dental anxiety, missed
appointments, avoidance of care, and a greater
need for more extensive treatment.>” Avoidance
of care refers to a refusal to seek care or to follow
recommended treatment plans and can often result
in a greater need for treatment.*®

Dental Anxiety

In terms of high dental anxiety, research has shown
the prevalence to range anywhere from 10 to 20% in
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adult populations.®** Humphris et al. examined the
prevalence of dental anxiety among a representative
sample (n=11,382) of adults aged 16 years and older
from the general population in England, Wales, and
Northern Ireland using the Modified Dental Anxiety
Scale (MDAS).® They reported the prevalence of high
dental anxiety in 11.6% of their study population.®
Two other studies from India and France suggest 46%
of patients had some degree of dental anxiety; with
6 to 16% being moderately anxious, 17.33% being
highly anxious, and 7 to 12.67% being extremely
anxious.*!® The overall prevalence reported was
between 11.6 to 12.67%.8-1°

Results from the aforementioned studies indicated
that women tend to have greater anxiety than men,
anxiety decreases with age, and those with higher
anxiety receive less regular dental care.®!!' Also,
those with previous negative dental experiences
were more anxious than those with no history of
previous negative experiences.®® Limitations include
cross-sectional study designs, self-reported bias,
and lack of generalizability; but apart from these
limitations, a valid, reliable scale was used to assess
dental anxiety.®!!

Use of Dental Anxiety Assessments

Since research has shown a possible correlation
between dental anxiety and avoidance of care,>8 10 12
assessing anxiety prior to treatment would increase
awareness for dental staff so that anxiety-reducing
measures could be incorporated into patient care.
Using the Level of Exposure Dental Experiences
Questionnaire (LOE-DEQ) and the MDAS, Humpbhris
and King determined that “extreme helplessness”
during treatment was the most influential experience
affecting anxiety levels and recommended the use
of these questionnaires so the dental team can plan
appropriate treatment patients with identified dental
anxiety.!3 It would seem appropriate to administer an
anxiety assessment such as the MDAS to determine
whether patients are suffering from dental anxiety,
as research has shown it to be a valid, reliable
scale.® ° 1, 1417 Any concern that using these assess-
ments may increase patients’ anxiety prior to treat-
ment is unfounded, as current research shows
otherwise.!81°

A United Kingdom (UK) study by Dailey et al.
revealed a lack of use of anxiety assessments
among a relatively large sample of dentists.'* Of the
269 questionnaires included in the final analysis,
the most frequently used assessment for adults
was the MDAS; only 54 dentists (20%) used adult
dental anxiety assessments, and only 31% of the
54 dentists used them often or always, while 69%
used them sometimes or rarely.'* Studies in other
countries have also supported the use of the MDAS in
terms of reliability and validity.'>'” Even with its ease
of use, it seems that dentists may not be regularly
employing such a survey to assess anxiety among
their patients.*
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The purpose of this study was to determine the
prevalence of dental anxiety among a convenience
sample of patients within three types of dental offices:
general, endodontic, and periodontal; to identify
possible correlations between dental anxiety, age,
gender, and missed appointments; and to reveal, in
their own words, what patients feel is the source of
their dental anxiety.

Methods and Materials

This cross-sectional study, approved by the
Massachusetts College of Pharmacy and Health
Sciences (MCPHS) University Institutional Review
Board (IRB), assessed the level of dental anxiety and
missed dental appointments due to anxiety among
a convenience sample of patients in three different
types of dental offices: a general dental office that
offers sedation dentistry, an endodontic office, and
a periodontal office, all located in Framingham,
Massachusetts. Inclusion criteria included anyone
over 18 years of age. Exclusion criteria included: those
under age 18, those who were unable to read and
write English, those who failed to provide consent, and
those who failed to fully answer the questionnaires.

Informed consent was obtained and the ability to
refuse to participate at any point during the study was
provided along with the dental anxiety questionnaire.
The questionnaire included demographic questions
regarding the type of dental office age, gender, and
level of dental anxiety. Figure 1 shows the MDAS, which
was used to assess dental anxiety.!! Participants were
asked to respond to the questions based on their level
of agreement. Possible responses include: not anxious,
slightly anxious, fairly anxious, very anxious, and
extremely anxious.!! Using a Likert scale, not anxious is
equal to a score of 1, slightly anxious is equal to a score of
2 and so on.' The sum of all five questions can range from
5 to 25, with 5 being not anxious and 25 being extremely

; anxious.'* Any score of
Figure 1 19 or higher indicates a
highly anxious patient.!!
Similar research using
this survey determined
any score of 11 or

Modified Dental
Anxiety Scale:
Scoring Instructions

Not anxious = 1

higher indicative  of

Slightly anxious = 2 moderate to high dental
Fairly anxious = 3 anxiety.> One open-
ended question was

Very anxious = 4
Extremely anxious = 5

included to ask if patients
had ever missed a dental
appointment due to their
anxiety and, if so, what
they believed was the
source of their dental
anxiety.

Data collected from the survey was downloaded
into Microsoft Excel and imported into STATA®
statistical software version 11.2 for analysis. As per
the survey responses, demographics including age,
gender, and dental office type were enumerated using

Total score is a sum of all five
questions, ranging from 5 to
25. A cut-off of 19 or above
indicates high dental anxiety.
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frequency percentiles and summary statistics. Differences in age and gender
across dental office type were assessed via ANOVA and Fisher’s Exact Test.
Modified Dental Anxiety Scale (MDAS) scores were tabulated for each
survey. MDAS scores were assessed as both a linear continuous outcome
and a binary outcome (MDAS score >19). Using the binary outcome (MDAS
score =19) as an indicator of dental anxiety, dental anxiety prevalence
across dental office types was enumerated with exact Binomial 95%
Confidence Intervals. The prevalence of moderate to high dental anxiety
(MDAS score >15) was determined as a percentage of the entire study
population.

Univariate and multivariate linear and logistic regression models were
used to assess associations between age and gender on MDAS scores
(both continuous and binary). Qualitative analysis was used to analyze
answers from the one open-ended question on missed appointments and
dental anxiety. Themes were identified among all participants’ answers
and coded accordingly.

Results

There were a total of 308 participants; 200 from the general dental
office, 99 from the endodontic office, and 9 from the periodontal office.
Table I shows the demographic characteristics of the study population;
59% of participants were females; the mean age of the study population
was approximately 52 years (SD 14.7 years) with an age range between
18 and 90 years. Mean MDAS score for the total study population
was 10.19; with 10.06 from the general dental office, 10.59 from the
endodontic office, and 9.22 from the periodontal office. Using the cut-
off score of =219, the prevalence estimate of high dental anxiety within
the total study population was 6.82% (Exact Binomial 95% CI: 4.27%-
10.23%); 5% within the general dental office (Exact Binomial 95% CI:
2.42%-9.00%), 3.16% within the endodontic office (Exact Binomial 95%
CI: 5.68%-19.01%), and 0% within the periodontal office (Exact Binomial
95% CI: 0.00%-33.63%). Using the cut-off score of >15, the percentage
of participants with moderate to high dental anxiety was 19%.

Table II shows univariate and multivariate logistic regression models using
the MDAS score as a binary variable based on the cut-off score of >219. As
per the MDAS score =19 cutoff, the odds of dental anxiety is 3.19 (95% CI
1.05, 9.71) times greater for females than males. The univariate association
between binary MDAS score and age was not found to be statistically significant.

Table I: Demographic Characteristics of Study Population

Total General Oral .
Survey Dental Surgery Percl)(;gg:tal p-
Population | Office Office (n = 9) value
(n=308) | (n=200)| (n=99) B
Gender, n 181 116 57 8 p=
(% female) (59%) (58%) (58%) (89%) 0.188
Participant Age, 51.55 52.06 51.10 45.11 p =
mean yrs (SD) (14.70) (14.62) (14.65) (17.22) 0.358
MDAS score, 10.19 10.06 10.59 9.22 p=
mean (SD) (4.64) (4.19) (5.48) (4.12) 0.510
MDAS score 51 27 23 1 p=
> 15, n (%) (17%) (14%) (23%) (11%) 0.105
MDAS score 21 10 11 0 p =
> 19, n (%) (7%) (5%) (11%) (0%) 0.125

*p-values for continuous variables via ANOVA; p-values for
categorical variables via Fisher’s Exact Test
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A multivariate logistic regression
model includ-ing both gender
and age showed little change in
the estimated odds ratios for
gender and age respectively,
with additional controlfor office
type showing little change with
identical inference (odds ratio
for gender 3.28; 95% CI 1.06,
10.01).

Table III shows univariate and
multivariate linear regression
models for the MDAS scores when
used as a continuous variable.
Females had a mean MDAS score
2.12 points higher than males
(95% CI 1.09, 3.15), with mean
MDAS score 0.08 points lower
for each one-year increase in
age (95% CI -0.12, -0.05). A
multivariate linear regression
model including both age and
gender showed little change
in the estimated regression
coefficients. Additionally con-
trolling for office type showed
little difference in the estimated
regression coefficients for age
and gender on mean MDAS score,
leading to identical inference.

As per the qualitative analysis,
26 participants (8.4%) responded
to missing a dental appointment
due to dental anxiety; 17 from the
general dental office, 8 from the
endodontic office, and 1 from the
periodontal office. Five common
themes were coded as being the
source of dental anxiety: fear of
dental experience (8), previous
negative dental experience (13),
cost of treatment (2), gag reflex
(1), and fear of bad news (2).

Discussion

The results of this study
indicate there was no statistically
significant difference in the
prevalence of high dental
anxiety among different types
of dental offices. This suggests
the type of dental procedure
being performed may not be
a significant factor in terms of
dental anxiety. The prevalence
estimate of 6.82% for high
dental anxiety among the
study population is lower than
expected when compared to
other studies, which indicate
a prevalence of 10-20%.%
However, the percentage of
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Table II: Univariate and Multivariate
Logistic Regression Models for
MDAS>19 vs MDAS<19 (n=308)

Univariate Models
Odds Ratio (95% CI)
3.19 (1.05, 9.71)
0.97 (0.94, 1.01)
Multivariate Model I
gender (female) 3.07 (1.01,9.38
age 0.97 (0.94, 1.01)
Multivariate Model II
gender (female) 3.28 (1.06, 10.01)
age 0.97 (0.94, 1.01
Oral Surgery Office 2.36 (0.95, 5.87)
Periodontal Office —

gender (female)
age

* p < 0.05 for parameter estimate

the study population with moderate to high dental
anxiety (19%), suggests that a substantial portion
of the patient population suffers from some degree
of anxiety and would benefit from anxiety-reducing
measures during treatment.

Similar to other research findings, this study
found a statistically significant difference in dental
anxiety between males and females, with females
reporting higher levels of dental anxiety.8-1° This study
also found that high dental anxiety decreases with
increased age, which was similar to other findings.81°
For participants who reported missing an appointment
due to dental anxiety, a common theme among a
majority of the participants was having had a previous
negative dental experience as the source for their
dental anxiety, similar to other research findings.*3

There are several limitations to this study. The
overall response rate of 308 is low; the response
rate of 9 for the periodontal office is too low to draw
any significant conclusions for this type of office
specifically and also makes it difficult to compare
data between the three offices. The mean age of
the patients was 52 years, suggesting that young
adults and elderly populations may not have been
adequately represented in this sample. Participants
were not asked if it was their first visit to the office
and those who were new patients may have been
more likely to feel anxious compared to those who
had been receiving care at a familiar office for a
period of time. All three offices were located in one
community, making it difficult to generalize results
to other populations. Another limitation is the cross-
sectional design of the study, which does not allow
for causality to be shown. Also, studies such as this
one, using self-reported data, are likely to introduce
bias into the study results, as participants may not
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Table III: Univariate and Multivariate Linear
Regression Models for MDAS score (n=308)

Univariate Models

Coefficient Estimate
(95% CI)

2.12 (1.09, 3.15)
-0.08 (-0.12, -0.05)
Multivariate Model I
gender (female) 2.01 (1.01, 3.01)
age -0.08 (-0.11, -0.05)
Multivariate Model 1I
gender (female) 2.09 (1.09, 3.09)
age -0.08 (-0.11, -0.05)
Oral Surgery Office 0.49 (-0.57 , 1.55)
Periodontal Office -2.01 (-4.97, 0.95)

gender (female)
age

* p < 0.05 for parameter estimate

answer questions honestly or may misunderstand
what a question is asking.

Suggestions for future research include longitudinal
studies to examine possible correlations between
gender, age, socioeconomic status and dental anxiety.
It is important to survey those who do not regularly
seek care at dental offices, as research suggests that
those with high dental anxiety may avoid regular care
altogether.3-> For this reason, it would be beneficial
to reach out to a larger segment of the population;
not limited to those who are actually arriving for
treatment at a dental office. Further research should
also be conducted to examine possible correlations
between dental anxiety and missed appointments, as
well as whether the use of dental anxiety assessments
in dental offices improves patient outcomes. A
qualitative research design could provide a deeper
understanding of sources of dental anxiety as well as
anxiety-reducing measures that patients feel would
lover their dental anxiety.

Conclusion

Although it may be helpful to assess the prevalence
of dental anxiety among a more representative
sample of the population as in previous studies, !
dental offices may directly benefit from assessing
the prevalence of anxiety among their patient
population. Dental hygienists are in a unique position
to assess patient comfort and to educate patients
on dental anxiety and coping mechanisms. Anxiety
assessments such as the MDAS are arguably an
easy, reliable way to assess dental anxiety so that
care can be more patient-centered and effective.
Being aware of patients’ anxiety may contribute to
the dental professionals’ establishment of a trusting
rapport and thus encourage routine care in an effort
to help patients maintain optimal oral health.
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Abstract

Purpose: To assess electronic cigarette (e-cigarette) use, factors associated with use, and exposure
to e-cigarette-related information from health professionals in a sample of college students attending a
public university in northern California, using a web-based survey.

Methods: In this quantitative cross-sectional study, survey items assessed e-cigarette use, perceived
risks and benefits, and exposure to e-cigarette-related information from health professionals and were
pilot tested for feasibility and acceptability. Participants were recruited from three courses taught at a
northern California public university and were given an electronic link to the survey with informed con-
sent information. Frequency distributions and cross-tabulations were calculated for survey responses.
The Mann-Whitney U-test was used to compare differences in perceived risks, benefits, and social con-
sequences between ever-users and never-users.

Results: Ninety-one individuals completed the web-based survey. Among respondents, 89% were
aware of e-cigarettes, 49% were ever-users, and 10% were current (past-30 day) e-cigarette users.
Compared to e-cigarette ever-users, never-users perceived a higher chance of experiencing 5 out of
8 physical and social risks from e-cigarette use (P<0.05). E-cigarettes, marijuana, and hookah were
perceived to be less harmful to health than cigarettes. Few participants reported receiving counseling
regarding e-cigarettes from health professionals, including dental hygienists. Counseling about the ad-
verse health effects of cigarettes was more common in this study population.

Conclusion: Dental hygienists must stay current with the scientific evidence related to e-cigarette use
and incorporate such information into their client tobacco-related counseling. Addressing the perceived
physical and social risks associated with e-cigarette use when counseling college students may deter

them from initiating or continuing e-cigarette use.

prevention modalities).

Keywords: electronic cigarettes, awareness, perceptions, health promotion
This manuscripts supports the NDHRA priority area, Client level: Oral health care (new therapies and

Introduction

Despite declines in cigarette smoking among
adolescents and adults in the United States (US),
the use of