
Source: Journal of Dental Hygiene, Vol. 79, No. 1, Winter 2005

Copyright by the American Dental Hygienists' Association

A Tribute to Our Friend

MA Gaston

Mary Alice Gaston is emeritus professor of dental hygiene at the University of Tennessee Health Science Center, a past president of
the American Dental Hygienists' Association, and current editor of the Journal of Dental Hygiene.

Keywords: administration, professional association, ADHA publications

The American Dental Hygienists' Association (ADHA) central office staff is made up of highly competent individuals
who work together for the benefit of our profession. Sometimes it seems as though people take positions with ADHA and
stay only long enough to gain experience and build a reputation before moving on to better paying positions somewhere
else. This can't be prevented and is an expected part of doing business in today's world.

Fortunately for ADHA and for our profession, such people bring their energy and creativity to their positions and are
serious about doing a good job. With rare exception, they readily accept appropriate responsibility for the function and
successful operation of their particular division. In general, they are not satisfied with maintaining the status quo, and they
look for innovative ways to improve our processes. Since becoming editor of the Journal of Dental Hygiene, I have worked
with several young staff editors in the Division of Communications and have most certainly regretted losing each one of
them.

The roles and work assignments of this essential second tier of ADHA staff are determined by the division directors, or
senior staff, who are responsible to the executive director for managing specific components of the day-to-day business
of the association, and for implementing the decisions of the Board of Trustees (BOT) and House of Delegates. Whenever
a senior ADHA staff member or division director leaves, there is an immediate and broad-ranging effect on other ADHA
staff and member volunteers.

Because I have been actively involved in ADHA business for many years, I, like some of you, understand that some
turnover of division directors is unavoidable and is to be expected. Even so, I was unprepared for the departure of Rosetta
Gervasi, director of the Division of Communications. Actually, I nearly lost my breath when, in early December, Ms.
Gervasi notified the division that she would be leaving ADHA at the end of December 2004. I couldn't immediately
visualize what it would be like to work without her wise and capable guidance. At this time, I'm still adjusting to the reality
that we will simply carry on.
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To compensate for their loss, ADHA communications division staff joined hands and are conducting business and meeting
their obligations, as others have done when other division directors have moved on. Now that Rosetta Gervasi is no longer
with us, I believe it is appropriate to pay tribute to her for the significant contributions she made to ADHA and to dental
hygiene.

Rosetta left her position at the American Dental Assistants' Association in the spring of 1988 to join ADHA as director
of the Division of Communications. For the past 17 years, she has influenced every aspect of the association's business. I
had the unique opportunity of working with her as an ADHA officer and president and, more recently, as the editor of the
Journal for the past seven years. I have admired Rosetta for her great talent, keen intuition, and extraordinary political
sensitivity. She knew when to press ahead with an idea and when to stand in place, both extraordinary skills that work
well at ADHA. Let me review only a few of her accomplishments, so that you can view Rosetta through the eyes of those
who know her well and recognize her great talent.

Creating and refining Access magazine for ADHA was perhaps Rosetta's greatest achievement. For many years, ADHA
members expressed their desire for a timely news publication that would give them current clinical practice information,
plus news about issues concerning the profession throughout the country. With Rosetta's lead, ADHA members got their
wish. Access, first appearing in a tabloid format in March 1987, was converted to the newsmagazine format with Rosetta's
guidance in August 1988. Access has received public recognition and awards for journalistic excellence several times over
the past 17 years, and it is a benefit cherished by ADHA members.

Rosetta's editorials in Access touched all of us because they were remarkably insightful and provocative. You see, Rosetta
was often the point person in our profession's skirmishes with organized dentistry. She protected our officers by writing
biting editorials and raising difficult questions that dental hygienists found it hard to openly explore because of possible
threats to their jobs. Rosetta always took the position that she was a dental hygiene outsider just stating her views, questioning
current practices, and lobbying for change in the oral health care system. Dental hygienists everywhere applauded each
time one of her inspiring editorials appeared in print.

As for the Journal, Rosetta supported it throughout her tenure at ADHA. She recognized the Journal's unique status as
the dental hygiene profession's premiere peer-reviewed scientific publication. I can't speak for previous Journal editors,
but I can say that, without fail, Rosetta respected my position and always deferred to my judgment concerning Journal
content. We enjoyed a collegial relationship in which we each respected the position of the other. Rosetta took care of the
business of the Journal and provided staff support, permitting me to do my job unrestrained by resource concerns.

Early in her tenure at ADHA, Rosetta recognized that the Journal publication process would run more smoothly if the
editor position became a staff position, reporting to the communications division director rather than directly to the BOT.
The BOT approved this administrative change, and it has worked well for the past 15 years. Perhaps it has worked well
because Rosetta was sincerely respectful of the position of the dental hygienist editor of the Journal. She often reminded
me that I was the Journal content expert, especially when we were trying to resolve a politically charged issue, while at
the same time protecting the peer-review process. I can never forget her favorite phrase: "It's your call, Mary Alice." I
grew to appreciate Rosetta's strong commitment to dental hygiene's professional goals, and commend her for her willingness
to support ADHA programs designed to promote public awareness of dental hygienists.

Under Rosetta's leadership, the materials ADHA produces each year for National Dental Hygiene Month evolved into
visually pleasing depictions of dental hygienists' contribution to the nation's oral health. Rosetta supported all ADHA
initiatives to bring greater visibility to dental hygienists and completed all special projects that were assigned to her division.
These outstanding projects included implementing the toll-free consumer hotline, creating information packets for use in
combating preceptorship training of dental hygienists, developing and implementing the first ADHA Web site in 1993,
producing several important position papers, including those on managed care, dental prophylaxis, and tooth polishing,
and producing a consumer brochure explaining the link between oral and systemic health and diseases.

I am quite sure many of you could add examples to this short list of Rosetta's contributions. I want to leave you with
thoughts of two accomplishments that will always set Rosetta apart from the ordinary in my mind. First, Rosetta is a lover
of art and expressed that love when she was put in charge of the most recent updating and redecorating of the Chicago
ADHA office on Michigan Avenue, a task far above her usual division director duties. Finally, Rosetta sometimes helped
officers draft important speeches to be delivered in settings not always friendly to the position of dental hygiene. She did
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so for me in 1990 when ADHA was invited by the American Dental Association to speak during a meeting to discuss
dental workforce issues.

The night before the meeting, I didn't sleep much because I wrote and rewrote and practiced my speech over and over.
Although I made numerous changes to Rosetta's draft, I kept the phrase that defined the day for the dental hygienists
present in the very large conference room packed with dentists. There was a part of the speech in which we wanted to
make it clear that ADHA would always adamantly oppose preceptorship training of dental hygienists, and that it was not
a suitable alternative for increasing the dental hygiene workforce. I took Rosetta's wording and declared to all that the
concept of preceptorship training for dental hygienists was a "dinosaur" that had outlived its usefulness. The dental
hygienists who were there cheered loudly in support of the dinosaur statement, and they still laugh whenever we recall
that speech and that day. Of course, the opposing majority group was highly offended.

I still view that afternoon as one of the funniest events of my presidency and, to this day, attribute the success of my speech
to Rosetta Gervasi's marvelous wit and extraordinary grasp of the English language. Yes, I owe her much, and so does the
dental hygiene profession. I wish our friend Rosetta the very best in this career change and in whatever she does in the
future. She will be missed.
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Upfront

Kristen Romanowski

Testing saliva to detect oral cancer

Scientists funded by the National Institute of Dental and Craniofacial Research (NIDCR) recently reported early success
in using saliva to diagnose oral cancer. With 91% accuracy, researchers were able to use saliva samples to distinguish
between healthy people and those diagnosed with oral squamous cell carcinoma, the sixth most common cancer in the
United States.

According to the study published in the Dec. 15, 2004 issue of Clinical Cancer Research, researchers found high levels
of four cancer-related molecules in the saliva of 32 patients who had been diagnosed with oral cancer but not treated.
These four molecules, which are messenger RNA, serve as chemical records that an individual gene has been expressed.

To see if the messenger RNA patterns in saliva could serve to distinguish cancer patients from healthy subjects, the
researchers screened saliva samples without knowing whether a healthy person or a cancer patient provided the sample.
In nine out of 10 samples, researchers identified the saliva from cancer patients. In a larger study planned for the near
future, the researchers hope to use saliva to distinguish between various stages of oral cancer and to improve their accuracy
rate.

There are currently no biochemical or genetic diagnostic tests commercially available for oral cancer, senior study author
David Wong, DMD, DMSc, said in a NICDR press release. The initial results of this early study, he said, highlight the
potential clinical value of saliva as a diagnostic biofluid, and one easier to obtain than blood. "If correct, a salivary test
would be quick, painless, and most likely less expensive than current diagnostic tests," Wong said. -KR

Study suggests new treatment for oral mucositis

Cancer patients who suffer the pain and complications of oral mucositis may find relief in a drug called palifermin
(recombinant human keratinocyte growth factor), according to clinical trial results published in the Dec. 16 issue of The
New England Journal of Medicine.

Oral mucositis, a common side effect of chemotherapy and radiation, can cause severe ulceration of the lining of the mouth,
interrupting cancer treatments and increasing the risk for infection. Talking, eating, drinking, and routine oral hygiene
may also become very painful or even impossible. Patients with the most severe oral mucositis, classified by the World
Health Organization (WHO) as grades 3 and 4, cannot swallow solid foods.

Although oral health care professionals can recommend ways to manage oral mucositis and help prevent infection-careful
oral hygiene with adapted toothbrushes, frequent hydration with baking soda and water mouthrinses, the use of topical
anesthetics and saliva substitutes, and changes in diet, for example-no approved treatment yet exists to reduce or prevent
the condition.
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Amgen, the drug manufacturer that funded the trial, applied in June to the U.S Food and Drug Administration for approval
of palifermin. The drug works by protecting keratinocytes, cells that stimulate the growth of epithelial cells in the mucosal
lining, from the damage caused by chemotherapy and radiation, thus protecting the mucosal lining.

In the study, palifermin significantly reduced the incidence and severity of oral mucositis in patients undergoing intensive
therapy for hematologic cancers like non-Hodgkin's lymphoma, leukemia, and multiple myeloma. For three days prior to
high-dose chemotherapy and total body irradiation, half of the 212 patients in the study received palifermin and half
received a placebo. Following bone marrow transplantations, patients continued to take the placebo or palifermin for
another three days. The two groups were directly compared and evaluated for 28 days.

While 98% of patients taking placebo experienced severe (WHO grade 3 and 4) oral mucositis, only 63% of patients taking
palifermin were similarly affected and, on average, for three fewer days. Compared with 62% of the placebo group, only
20% of the palifermin group experienced the worst form, grade 4. Furthermore, the palifermin group experienced 60%
less mouth and throat soreness, took lower doses of painkillers over a shorter period, and had higher white blood cell
counts than patients taking the placebo. The most common side effect of the drug was a mild skin rash.

On a related note, the National Cancer Institute (NCI) is seeking pediatric participants for a two-year clinical trial to test
the ability of a homeopathic preparation to treat chemotherapy-induced oral mucositis. Traumeel S, a mouthrinse containing
minerals and extracts from 12 plants, was shown in an earlier study to reduce mucositis in young patients undergoing stem
cell transplantation. Researchers now plan to test the efficacy of this treatment in 180 patients aged 3 to 25. For more
information, please visit http://cancer.gov/clinicaltrials/COG-ACCL0331. -KR

Plaque a culprit in hospital-induced pneumonia

A new study emphasizes the importance of access to oral health services and daily oral hygiene for elderly residents of
long-term care facilities. Results published in the November 2004 issue of the journal Chest suggest that dental plaque
can be a reservoir for the respiratory pathogens that cause hospital-acquired pneumonia (HAP) in institutionalized, critically
ill elderly patients. The researchers state that their study is the first to confirm the link between bacterial colonization of
dental plaque and lower respiratory infection in institutionalized patients using molecular genotyping.

In the prospective study, researchers assessed the oral health status of 49 nursing home residents who were critically ill
and required mechanical ventilation. Upon admission to the intensive care unit, each patient was given a plaque index
score, and bacterial cultures were taken from tooth surfaces and the buccal mucosa. Fourteen of the patients developed
HAP after an average of 11.6 days on a ventilator. In patients who developed pneumonia, respiratory pathogens in oral
samples were compared to those in lower respiratory tract samples. Researchers found that S aureus and Gram-negative
enteric bacilli accounted for the majority of the respiratory pathogens found in dental plaque.

For institutionalized elders, poor oral hygiene, decreased activity levels, and medication-induced xerostomia can create
favorable conditions for the pathogens that cause lower respiratory tract infection. The authors of this study call for further
studies to investigate the relationship between oral disease and respiratory illness, and they advocate active programs to
improve the oral health status of nursing home residents. -KR

Dental x-rays could be first step in osteoporosis screening

Panoramic dental x-rays can help identify postmenopausal women at risk for skeletal osteoporosis, a new study suggests.
In a study published in the December 2004 issue of the American Journal of Roentgenology, researchers looked at the
panoramic dental x-rays of 316 postmenopausal women and analyzed their cortical shapes and jaw widths. Women with
eroded cortical shapes were identified as needing further BMD testing.

Questionnaires are widely used as the first step in determining which women need to have further BMD testing. In this
study, however, dental x-rays were just as sensitive as or more sensitive than questionnaires were in identifying these
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women. However, dental x-rays are not as specific as questionnaires and have the potential for false positives and negatives,
study author Akira Taguchi, DDS, PhD, said in an American Roentgenology and Ray Society press release.

But, "because dental panoramic x-rays are taken for the diagnosis of conditions affecting the teeth and jaws in clinical
practice worldwide," Taguchi said, "the dentist could also look at the mandibular cortical shape and width and refer the
appropriate women for further BMD testing." -KR
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Review of: Mosby's Dental Hygiene 2004: Concepts, Cases, and
Competencies

Mary Danusis Cooper

Reviewed by Mary Danusis Cooper, LDH, MSEd, professor in the dental hygiene program at Indiana University Purdue-University in
Fort Wayne, Indiana.

Daniel SJ, Harfst SA

Mosby, St. Louis, Missouri, 2004

896 pages, illustrated, indexed, hardcover

ISBN: 0-323-03062-9

$71.95

This textbook and CD-ROM not only address topics taught in fundamental clinical practice to dental hygiene students,
but they also go beyond the basics to cover a broad range of services and techniques provided by the dental hygienist. The
text is divided into parts with the corresponding CD-ROM content referred to as sections. Each of the 11 parts lists the
American Dental Education Association (ADEA) competencies for entry into the dental hygiene profession-information
which is valuable for educators who must include these competencies in teaching. All the competencies are listed in an
appendix as well. Additionally, there are 49 chapters that include several features. Each chapter begins with an outline of
the content that will be presented, followed by key terms, learning outcomes, and a case study.

CD-ROM icons are also identified throughout the chapter. When noted, the student can access this tool to the supporting
interactive exercises and video segments that complement the material being presented. At the conclusion of each chapter,
there are critical thinking activities, review questions, suggested agencies and Web Sites, and references. At the end of
the text, there is a glossary and answers with rationale to the review questions that were presented in each chapter.
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Educators often evaluate materials from a different perspective: How is the material presented? Is the material up to date?
And, is the material presented so that students understand and gain the knowledge required to not only pass the dental
hygiene National Board Examination, but to also continue in clinical practice after graduation? Several chapters cover the
material thoroughly and review all aspects of the topics. Especially outstanding are the chapters on infection control,
ergonomics, and instrument sharpening. In addition, the material is enhanced by the use of color photographs, as well as
detailed tables and illustrations. In this updated edition, appendices have been added to strengthen the material presented.
Appendix topics include the Health Insurance Portability and Accountability Act (HIPPA), a caries risk assessment form,
and glove types and indications, to name a few.

However, there are minor shortcomings. After teaching dental hygiene for several years, this reviewer was surprised to
find hoes and chisels in the instrumentation and sharpening chapters. With the availability of many ergonomically effective
hand-scaling and power-assisted instruments, these instruments are not as popular today. The porte polisher is another
example of a device that is not used today because of the use of the engine-driven polisher and the popularity of the
American Dental Hygienists' Association's (ADHA) position on selective polishing. For instructional purposes in a dental
hygiene program, the instrumentation chapter would need to be supplemented with additional photographs on technique-the
"how-to's." This chapter lacks laboratory application. In addition, although the seating positions are addressed in the chapter
on ergonomics, the student will need to go outside the instrumentation chapter to access what is needed.

As dental health professionals, our emphasis is on educating the patient on disease prevention. One important area of
emphasis is the use of fluorides for patients who have moderate to high risk for caries development. The fluoride chapter
could offer more detail on fluoride delivery systems in the office, as well as self-applied topical products. Again, the
"how-to's" could be emphasized more, so that the student can appropriately learn this information to educate the patient
on not only the best product to use, but also on how to use the product most effectively. Overall, this textbook is a great
learning tool for students and dental hygiene educators. In addition, this textbook would be a valuable reference for those
in private practice.
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Review of: Forensic Dental Evidence: An Investigator's Handbook

Ruth Fearing Tornwall

Reviewed by Ruth Fearing Tornwall, RDH, MS, dental hygiene instructor IV at Lamar Institute of Technology in Beaumont, Texas.

Bowers CM

Academic Press, San Diego, California, 2004

208 pages, photographs, indexed, hardcover

ISBN: 0-1212-1042-1

$59.95

The purpose of this textbook, Forensic Dental Evidence: An Investigator's Handbook, is to provide a detailed overview
of forensic dentistry as it is practiced today. The textbook is written primarily for law enforcement and legal professionals,
but dental professionals who have an interest in this area will find the presentations of dental investigation methods and
casework examples very interesting.

For a proper forensic evidence recovery, the professional must have basic knowledge of the five steps used in investigation:
recovery (detection), documentation (recording), collection, preservation, and interpretation. The casework examples are
used to explain the numerous ways in which a forensic dentist can interact with police investigations. Guidelines for the
reconstruction of prior events are described in the text to ensure the successful recognition and capture of vital dental
evidence in the actual forensic casework.

Types of dental evidence for recovery are described by the way they relate to questions asked by the investigators. For
example, is there direct dental evidence supporting human identification? Is there associative evidence of a person's past
presence or activities at a crime scene? Does evidence from one source corroborate evidence from another source?
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Suggestions and guidelines are described to increase the certainty of successfully recognizing and capturing vital dental
evidence in actual forensic casework.

Each chapter covers a specific area. Chapter 1 describes a qualified forensic dentist and advises readers to use a
board-certified forensic dentist. The author then goes on to describe what dentists would do in this role and recommends
that law enforcement and legal professionals develop a working relationship with them. Other information provided in
this chapter includes the language of dental identification, human tooth morphology, teeth numbering systems, the dental
investigator's role in forensic cases, and courtroom uses of dental evidence. Chapter 2 examines case studies of death and
abuse investigations. The author details the investigative steps in dental identification: the preliminary examination and
detailed search of the crime scene, the collection stage, the antemortem and postmortem dental profiling, and the comparison
of the dental profiles. Chapter 3 describes the recognition, recovery, and analysis of bite mark evidence. The author
describes the protocols for evidence collection, including photographic documentation and the impression process. This
chapter also includes information on the recovery of salivary DNA from bitten objects and skin. Chapter 4 looks at how
to blend evidence from multiple expert opinions on DNA and bite marks.

Chapter 5 examines the physical characteristics of child, elder, and spousal abuse and neglect, emphasizing the dental
aspects of the investigation. As dental hygienists in most states are legally mandated, as well as ethically charged, to report
cases of suspected abuse to the appropriate authorities, this chapter provides for them a useful comprehensive review of
dental evidence of abuse and neglect. The chapter also provides a glossary of abuse investigation terms.

Chapter 6 discusses the dental forensic framework surrounding mass fatality incidents. Chapter 7 outlines the methods
used in digital imaging in human identification and gives the reader an overview on this subject. Chapter 8 discusses legal
issues in the introduction of evidence and the description of findings to the court on forensic odontology. Chapter 9
describes the use of photography, which is commonly the only means by which a forensic dentist can evaluate bite marks
and abuse cases. The chapter focuses on proper documentation of dental evidence and problems to avoid.

Overall, this book provides the reader with the concepts and protocols vital to a successful outcome of a criminal investigation
containing dental evidence. The author suggests that these methods need to be practiced and the protocols maintained in
order to be available and successful under the actual casework conditions.
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Review of: Dentistry for the Child and Adolescent

Christine Nathe

Reviewed by Christine Nathe, RDH, MS, associate professor and graduate program director, Division of Dental Hygiene, at the
University of New Mexico in Albuquerque.

McDonald R, Avery D, Dean J

Mosby, 8th Edition St. Louis, Missouri, 2004

769 pages, illustrated, indexed, hardcover

ISBN: 0-323-02450-5

$79.95

Dentistry for the Child and Adolescent is written for dental students, post-doctoral pediatric dental students, and dentists
interested in current information on pediatric dentistry. The book presents current diagnostic and treatment philosophies
in pediatric dentistry that are based on published research, other literature, and clinical experience.

The authors state that all contributors to the text expressed a coordinated philosophy of the most modern concepts of
dentistry for children and adolescents. A by-product of that collaboration is evidenced by the extremely well-flowing
nature of the book. The photographs, illustrations, tables, and figures are superb and enhance the reading material and
concept apprehension. Keeping a student's interest is paramount in a textbook, and the easy-to-read materials with integrated
visuals serve this objective well.

Topics discussed include a brief overview of examination procedures, child abuse and neglect, anatomy, physiology, dental
diseases, and pathologies seen in the pediatric population. Coverage of preventive modalities, dental materials, and
pharmacological considerations relevant to pediatrics is presented. Moreover, the authors discuss all dental specialties as
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they relate to pediatrics and hospital dentistry, including special care populations. A brief overview of dental public health
is also included.

One missing link is a chapter on the role of dental hygienists in pediatric dentistry settings. Unfortunately, in many states,
dental hygienists are frequently not employed in pediatric settings. Rather, a somewhat superficial version of preventive
care is provided by dental assistants as a substitute for dental hygiene care. By expanding the textbook to include roles for
dental hygienists, more potential pediatric dentists could be informed about the value of a dental hygienist, both in assessment
and therapeutic roles and, importantly, in the education and management of patients. This information would help increase
the level of preventive dental hygiene science practiced in a population that could be influenced by this well-educated
practitioner. The dental hygienist would have the opportunity to provide a lifelong influence on the value placed on
preventive oral health care.

Interestingly, in the chapter on patient management-a section detailing production and fee collection philosophies-the
authors state that dental hygiene production usually includes the oral examination. And, although there is mention that
some case can be made for the dentist to be compensated on percentages of the examination, more typically these are
considered dental hygiene production. Understandably, as a dental hygienist, this seems extremely logical to me.

This comprehensive book on pediatric dentistry is well written and fun to read. This textbook was obviously written for
dental students, but it is recommended as an additional resource to faculty who teach pediatric dental hygiene. Moreover,
it could be recommended as supplemental reading for dental hygiene students and as a reference for dental hygiene providers
practicing in a pediatric setting.
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Review of: Oral and Maxillofacial Medicine

Sandra L Boucher-Bessent

Reviewed by Sandra L. Boucher-Bessent, RDH, BS, public health dental hygienist and dental program manager at Cabarrus Health
Alliance in Kannapolis, North Carolina, and adjunct faculty, Department of Dental Ecology, at the University of North Carolina in
Chapel Hill.

Scully C

Wright Publishing Co., 2004

556 pages, illustrated, indexed, paperback

ISBN: 0-723-61074-6

$64.95

Oral and Maxillofacial Medicine provides comprehensive coverage of diseases relevant to oral and peri-oral structures,
including detailed oral manifestations of systemic diseases. Senior dental and dental hygiene students, as well as surgery,
pathology, and other trainees and practitioners of oral medicine, will find author Crispian Scully's book a valuable resource
for both board review and practical application.

Scully provides basic information so that non-medical and non-dental readers may also use the book with ease. Scully
explains in his introduction that the book highlights more frequent and serious conditions and guides the reader through
didactic and problem-oriented approaches. This book should be considered an adjunct to a student or professional oral
medicine library, and not the primary resource for oral pathology subject matter. The author makes references to and
directs the reader to several other texts he has authored or other pharmacopoeias.
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The content is divided into five sections, each of which is arranged in an easy-to-follow format. The first section is a review
of the fundamental principles of a comprehensive and thorough medical history and examination. The first two chapters
are so basic that a reader with a non-dental or non-medical background could easily grasp the material. For example,
whenever Scully uses medical terminology, he follows the word with an explanation or description of the word in
parentheses. Subsequent chapters in Section I become more detailed and provide information and guidelines for investigative
protocol and principles of management to assist the practitioner to confirm or rule out diagnoses and prognoses. Each
chapter in Section I begins with a thought-provoking, patient-centered quote that captures the essence of Scully's message.
Scully reinforces the appropriateness of the phrases by using them in context throughout the book.

Each section is color-coded for easy access. Just as chapters in Section I begin with quotes, chapters in Section II begin
with a bulleted list of "Key Points." This format facilitates the reader's navigation through the "Common Complaints"
section, which discusses the more common symptoms and signs found in oral medicine. Discussion of each condition is
presented in an outline format that introduces the disease and discusses its causes, clinical features, oral complications,
diagnosis, management, and references for further reading. Scully provides color plates for many of the oral conditions
throughout this chapter and the next. He also organizes written material in table form for easier comprehension and referral.
Scully uses algorithmic charts for the diagnostician to use when assessing symptoms and determining definitive diagnoses.
Scully provides many examples of patient information sheets that help the patient understand the diagnostician's explanations,
as well as Web sites specific to many of the conditions.

Section III describes in detail the most common and important conditions seen in oral medicine. This section also approaches
each condition in outline form, including a brief description of the disease; incidence; one's predisposition by age, sex,
and geographic location; etiology and pathogenesis; clinical features; and diagnosis and management. Section IV includes
a very comprehensive, alphabetical list of other conditions relevant to oral medicine. It includes some color plates and a
brief synopsis of each condition. For some conditions, the author includes information on the treatment and management
of the illness, while oral implications and manifestations may be described for others. Section V is a discussion of important
aspects of HIV infection and iatrogenic diseases and is similar in format to the previous three chapters.

Finally, Scully provides two appendices. Appendix 1 tabulates other relevant oral manifestations of systemic disorders.
It includes several tables that specifically detail oral conditions associated with human body systems and that will benefit
clinicians and diagnosticians. Appendix 2 outlines the medicines used to treat patients with oral diseases.

The book does not contain biographic information on the author, but does list his impressive credentials and affiliations
on the title page, from which the reader may deduce that the author is located in England. The reader should bear this fact
in mind when encountering words that are spelled differently than those found in American texts. Examples of spelling
differences are "foetus" for fetus, "anaemia" for anemia, "minimise" for minimize, and "enquire" for inquire. The different
spelling of well-known words can be distracting to the reader at first, but after mentally processing the various spelling
changes, the reader will eventually begin to not notice them.
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The Perceived Likelihood of Dental Hygienists to Report Abuse
Before and After a Training Program

Marji Harmer-Beem

Marji Harmer-Beem, RDH, MS, is an assistant professor and advanced clinical course director at the University of New England in
Portland, Maine. She is also a PANDA (Prevent Abuse and Neglect through Dental Awareness) trainer in Maine.

Purpose. The rise of abuse, mandatory reporting, and penalties for not reporting abuse make this study significant for
oral health care personnel. The purpose of this research was to determine survey results pertaining to the likelihood
of dental hygienists reporting abuse before and after a training program, in order to influence and encourage similar
training programs in other locations and to impact dental hygiene curricula.

Methods. Exempt status was obtained from the University of New England Institutional Review Board for the Protection
of Human Subjects. A convenience sample was taken of registered dental hygienists who attended a training program
and who volunteered to complete a 10-item statement form. A three-category ordinal Likert-type scale was employed.
The statement form was filled out before and after a tested training program for the recognition and reporting of abuse
(violence) and neglect. The terms family violence, child abuse, and elder abuse were defined as umbrella terms to
encompass all abuse, except where explicit. This study explores two research questions: Do dental hygienists perceive
the likelihood to make a report if confronted with suspected abuse, and would training make a difference in the perceived
likelihood to report? The 10 statements were grouped into three sets for analysis: 1) training and experience in reporting,
2) knowledge of responsibilities, signs, symptoms, and interviewing, and 3) likelihood of making a report. Data were
analyzed using descriptive statistics to explain the population's knowledge characteristics and the likelihood of reporting
abuse.

Results. Twenty-six surveys were administered and 25 surveys were returned for a 96% response rate (n=25). Survey
results supported training to increase compliance with mandatory reporting. Of the subgroup having experience with
reporting (n=5; 20%), over half (n=3) knew all aspects of abuse. The entire group knew more about child abuse than
elder abuse. Prior to training, 40% definitely knew that they would likely report abuse, 40% somewhat knew that they
would likely report it, and 20% didn't know or said it would be unlikely that they would report. Only 5% stated that they
definitely knew how to make a report before the training. After training, 100% reported that they would be likely to
make a report, an overall increase of 60%. In the pre-survey, 60% said they did not know how to make a report, compared
to 96% indicating in the post-survey that they knew how to make a report after training.

Conclusion. Evidence from the dental hygienists attending a continuing education program supports that training
increases the self-perceived likelihood to report abuse. This study also acknowledged areas for investigation of curricular
augmentation, such as providing more information on elder abuse and presenting a guide for filing a report of abuse
to the appropriate agencies. It is imperative for educators to include adequate information in dental and dental hygiene
curricula for training in reporting abuse. It is also incumbent upon dental hygiene clinicians to identify their own
educational needs and to seek out appropriate continuing education. These identified outcomes are an important
reinforcement to providing adequate instruction in dental hygiene curricula.
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Introduction

Every year, nearly a half million reports of abuse and neglect are filed on behalf of older Americans and vulnerable adults.1

In 1999, an estimated 3.2 million children were reported as suspected victims of child abuse or neglect.2 Estimates range
from one million 3 to three million 4 annual incidents of violence against a current or former spouse, boyfriend or girlfriend.

Across populations, abuse has been identified as a serious public health problem in Western society.5, 6 Abuse and family

violence have been recognized as national problems in the United States, across all socioeconomic levels.5,6,7 Family
violence has been accepted as an umbrella term to encompass child abuse, elder abuse, intimate partner abuse, and abuse

of disabled or vulnerable persons.5, 7 Physical abuse, emotional abuse, sexual abuse, intentional neglect, and economic
abuse serve to control and demean the victim, and different forms of violence serve to keep the abused victim isolated,

vulnerable, and helpless.5 Table I defines various categories of abuse.8 Although the various forms of abuse differ slightly,

the dynamics of differential power between the perpetrator and the victim are nearly identical.5

Table I . Definition of Abuse

In all 50 states, dentists and dental hygienists are mandated reporters of observed cases of child abuse, elder abuse, and

abuse of vulnerable adults, as well as instances of active, passive, and self-neglect within the family.1, 6, 9 Few states,
California being one, require health care providers to report observed instances of domestic violence or intimate partner
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abuse.10 Dental hygienists should be aware of any abuse reporting legal requirements in the states in which they practice.
Abuse, neglect, and exploitation have clinical significance for dental hygienists. Dental hygienists should be alert to

suspicious injuries to patients' heads and necks, along with bruises in different stages of healing.6 In general, the laws are
clear: clinicians are ethically and legally bound to report signs and symptoms of suspected abuse to the state protective

services., 10, 11, 12 Penalties for violating states' mandatory reporting laws vary.12 Many professionals are uncomfortable
talking about these problems that affect society, and they may not know how to act upon suspicions. It is incumbent upon
dental hygiene clinicians to seek out information concerning their own knowledge deficits on family violence and for

educators to ensure curricula to prepare dental hygienists to meet their responsibilities.7, 8, 11, 13

This study explores two research questions: Do dental hygienists perceive the likelihood to make a report if confronted
with suspected abuse, and would training make a difference in the perceived likelihood to report? This report describes
one cohort's responses concerning the recognition and reporting of abuse before and after a training program.

Review of the Literature

The literature shows a paucity addressing the topic of abuse curriculum and what clinicians know about abuse. A National
Library of Medicine search of the key words curriculum, elder abuse, child abuse, and family violence yielded only 17
articles from the last 10 years in the dental and dental hygiene literature. The literature shows that there is a need for dental
hygiene educators to examine the family violence curriculum for deficiencies and also suggests that clinicians examine

self-deficits relating to abuse.7, 11, 13, 14, 15, 16

Superficial awareness of abuse, tendency to avoid involvement, and lack of knowing professional responsibilities have

been discussed in the literature.13, 17, 18 Gutmann and Solomon examined family violence curricula of 173 dental hygiene
programs in the United States. Using a survey to measure curriculum content, knowledge, and attitudes in the area of
family violence, researchers found that child abuse was taught in most (70.5%) of the programs, while elder abuse (54.9%),

intimate partner abuse (46.8%), and abuse of individuals with disabilities (46.2%) was taught in fewer programs.7 Jessee

reported on the extent of child abuse content in dental curricula in North American dental schools (n=54).15 Jessee found
that physical abuse and dental neglect appeared in the curriclum 100% of the time, whereas emotional abuse/neglect,

sexual abuse, physical neglect, medical care neglect, and failure to thrive were reported less frequently.15 Needleman,
MacGregor, and Lynch reported that a statewide child abuse and neglect educational program increased most respondents'

awareness and knowledge of child abuse and neglect and made them more likely to detect and report such cases.14

Furthermore, the top three factors indicated as barriers to reporting suspected cases included lack of an adequate history

(60.1%), self-perceived lack of knowledge about abuse and neglect (11.5%), and lack of knowledge of reporting (12.0%).14

Pediatric dentists reported having seen suspected cases of child abuse and neglect most frequently.14, 17 Adair et al., in a
study with a stratified randomized design of respondents (n=185) who were general dentists, reported that a minority of

dentists believed that they were required to report neglect (7.3%).19

Welbury, Hobson, Stephenson, and Jepson reported that a computer-assisted learning program increased knowledge of

oro-facial signs of physical child abuse from 10% before the training to 95% after the training.20 Kilpatrick, Scott, and
Robinson identify dentists in New South Wales, Australia, as being aware of abuse and its different types, but having

considerable lack of knowledge about child protection protocols.17 The researchers suggest that dentists may be reluctant

to report because of the lack of knowledge on how to make a report.17

Murphree, Campbell, Gutmann, Plichta, Nunn, McCann, and Gibson ask, "How well prepared are Texas dental hygienists

to recognize and report elderly abuse?"11 This cross-sectional random study suggested that Texas dental hygienists are not

prepared to recognize and report elder abuse following graduation from a dental hygiene program.11 They also state that
dental hygienists are misinformed and unknowledgeable about the laws pertaining to elder abuse in Texas. Forty-eight
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percent reported no official training for the recognition of elder abuse, whereas 27% indicated knowledge from journal

articles, and 24.3% had formal training through school or continuing education. Murphree et al.11, as well as other researchers
7, 8, 13, also suggest that increased education levels for practitioners may be effective in creating a greater awareness of
abuse.

Methods and Materials

Subjects

University of New England institutional review board approval for exempt status was obtained for the study. The subjects
of this study were registered dental hygienists who attended a continuing education (CE) training program for the recognition
and reporting of abuse. A convenience sample was taken of all registered dental hygienists (n=26) who volunteered to
complete a before-and-after 10-item statement form with a three-category ordinal Likert-type scale. No demographic
information was asked to protect anonymity and participant confidentiality. Unanswered surveys were excluded.

Instrument

An anonymous 10-item statement form with a three-category Likert-type ordinal scale was developed to ascertain the
likelihood of dental hygienists recognizing abuse and neglect, and their likelihood to report abuse before and after a training
program (Figure 1). The three-category scale used "definitely know," "somewhat know," and "don't know" for the participant
to self-rate statements concerning abuse. The investigator asked: Would the training program make a perceived difference?
The central hypothesis of the study was that, indeed, training would influence the dental hygienists' perceived likelihood
to act. Contrarily, the null hypothesis states that there would be no difference between the pre-surveys and post-surveys.
The statement forms were color-coded, labeled "pre-survey" and "post-survey," and sequentially numbered for identification
and comparison of the pre- and post-surveys. The statement form was pilot tested on a small group of dental hygiene
educators before it was implemented.

Journal of Dental Hygiene, Vol. 79, No. 1, Winter 2005

Copyright by the American Dental Hygienists' Association

- 4 -



Figure 1 . Survey Instrument

Procedure

The PANDA (Prevent Abuse and Neglect through Dental Awareness) Coalition of Maine Training Program and the
University of Minnesota Family Violence: An Intervention and Training Model for Dental Professionals were used. The
terms family violence, child abuse, and elder abuse were defined as umbrella terms to encompass all abuse, except where
otherwise explicit on the statement form. A verbal consent procedure was used encompassing the following: 1) The
anonymous voluntary pre- and post-survey was distributed to participants attending the training program, 2) The course
director informed participants that the survey was voluntary and anonymous, 3) The survey was expected to take only
minutes, 4) The survey would help evaluate training in abuse curricula, 5) No compensation was to be given or promised,
and 6) The offer to answer questions was stated.

Analysis

Descriptive statistics were used. The mean, median, mode, and standard deviation were applied to analyze the pre- and
post-surveys and explain the population's characteristics of those attending a CE program on child abuse, elder abuse, and
family violence training. The t-test was applied to each statement to test the null hypothesis and to test the alternative
hypothesis-that a significant difference exists between the mean of each question in the pre-survey and the post-survey.
The 10 statements were grouped into three sets for further analysis: 1) training and experience in reporting, 2) knowledge
of responsibilities, signs, symptoms, and interviewing, and 3) the likelihood of making a report.
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Results

Twenty-six surveys were administered, and 25 completed surveys were returned for a 96% response rate (n=25). Of the
entire group, 28% indicated that they definitely had training before the CE program (Figure 2). In the first set of grouped
statements (training and experience in reporting), of the subgroup having experience with reporting (n=5, 20%) (Table
II), over half (n=3) knew all aspects of abuse. When the subgroup identified knowledge deficits (Table III), more reported
knowing ethical and legal responsibilities about child abuse than other aspects of abuse.

Figure 2 . Percent of subjects who reported training before (28%) and after the CE program (pre- and post-survey). Statement 1: "I have had training to
recognize abuse and neglect."

Table II . Pre-Survey Statement 2 Previous Training and Experience in Reporting.

Table III . Pre-Survey Report of Knowledge Deficits of Those Having Reported Abuse.

The entire group definitely knew more about child abuse than elder abuse by 12%. Prior to training, 40% definitely knew
that they would likely report, 40% somewhat knew that they would likely report, and 20% didn't know or said it would
be unlikely that they would report. After training, 100% reported that they would be likely to make a report, an overall
increase of 60%. Sixty percent did not know how to make a report in the pre-survey, compared to 96% indicating in the
post-survey that they knew how to make a report after training.

In the second set of group statements (knowledge of responsibilities, signs, symptoms, and interviewing), the pre-survey,
as compared to the post-survey, identified knowledge deficits such as legal and ethical responsibilities, contributing factors
to abuse, interviewing, and how to make a report. In the pre-survey, 40% to 60%, including those having a history of
making a report, did not have complete confidence in knowing ethical and legal responsibilities, contributing factors,
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dating bruising, questioning techniques, making a report, and expectations after reporting. After the training program,
these knowledge levels increased to 80% and above (Table IV).

Table IV . Post-Survey Report of Knowledge Increase of the Entire Group.

In response to the third set of statements, the perceived likelihood of making a report of abuse increased dramatically after
training from 40% to 100%. Knowledge of what is expected of the reporter after making a report increased from 8% to
84% after training.

The simple comparison of the mean scores showed an increase in the post-survey, leading to the conclusion of practical
significance. However, when the two-tail t-test on all statements, excluding statement 2, was done to compare the mean
scores of each statement on the pre- and post-survey, the difference was statistically significant to the p=0.05 level on
statements 1, 5, 6, 8, and 10. Looking at the overall average scores, they increased. Also, an increase in the standard
deviation, an increase in the sum of scores, and median score increases were seen (Table V).

Table V . Comparison of Descriptive Statistics and t-Test of Statistical Significance

In response to statement 1, "I have had training to recognize abuse and neglect," the perception of having had training
increased from 28% to 88% in the post-survey, an increase of 60%. Not realizing 100% could mean that, for 12%, the CE
program did not fulfill all expectations (Figure 2). Only 20% stated they had no training. It can be assumed by selecting
"somewhat" that the dental hygienist received some training and that the dental hygienist knew about abuse but did not
feel confident with all aspects.

Statement 2, "I have made a report," was a stand-alone statement with no follow-up to ascertain who had experience in
making a report. Twenty percent (n=5) reported that they had given an account to authorities (Figure 3).
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Figure 3 . Percent of subjects having made a report of abuse prior to the CE program. Statement 2: "I have made a report."

The results of statement 3, "I know my ethical and legal responsibilities in recognizing and reporting child abuse," indicated
that, prior to the training, only 32% definitely understood their ethical and legal responsibilities to report (Figure 4). In
statement 4, "I know my ethical and legal responsibilities in recognizing and reporting elder abuse," fewer (20%) definitely
understood their responsibility to report in the pre-survey. In statement 4 after the training, "definite knowledge" of the
ethical and legal responsibilities in reporting elder abuse increased by 72% (Figure 5).

Figure 4 . Statement 3: "I know my ethical and legal responsibilities in recognizing and reporting child abuse." After the training 100% of the subjects
reported definitely knowing legal and ethical responsibilities.

Figure 5 . Statement 4: "I know my ethical and legal responsibilities in recognizing and reporting elder abuse." The percent of knowledge rose 72%
following the CE program.
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Concerning statement 5, "I know the factors contributing to abuse," training increased the overall perceived knowledge
of the contributing factors of abuse from 20% before the CE program to 92%, an increase of 72% after training (Figure
6).

Figure 6 . Statement 5: "I know the factors contributing to abuse." Subjects reported a knowledge increase by 72%.

After the training, regarding statement 6 "I know how to date bruising," there was an 80% increase in the perceived
knowledge for dating bruises. By far, this was an area about which this population knew the least. Sixty percent in the
pre-survey did not know how to date patient bruising (Figure 7).

Figure 7 . Statement 6: "I know how to date bruising." This figure demonstrates the greatest percentage of knowledge deficits are in the skill of dating
of bruising.

Interviewing skills was another perceived knowledge deficit. In statement 7, "I know how to phrase open-ended questions
to determine suspected child and elder abuse," knowledge was increased by training, from 16% in the pre-survey to 80%
in the post survey, an overall increase of 64% (Figure 8).
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Figure 8 . Statement 7: "I know how to phrase open ended questions to determine suspected child and elder abuse." Percent of subjects knowing
interviewing skills.

In statement 8, "I know how to make a report," only 12% definitely knew how to make a report before the training,
compared to 96% after training (Figure 9). Also regarding statement 9, "I know what is expected of me after I make a
report," a small sample, 8%, definitely knew what was expected of them after making a report; whereas, after training,
96% definitely knew what was expected (Figure 10).

Figure 9 . Statement 8: "I know how to make a report." Percent of change in knowledge from 12% pre-survey to 96% post-survey for definitely knowing
how to make a report.

Figure 10 . Statement 9: "I know what is expected of me after I make a report." Percent of subjects knowing what is expected after reporting.
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In statement 10, "I am likely to make a report to the correct agency if confronted with suspected abuse," 100% indicated
that they were likely to make a report to the appropriate agency if confronted with suspected abuse in the post-survey
(Figure 11). There was an overall increase of 60% from the pre-survey.

Figure 11 . Statement 10: "I am likely to make a report to the correct agency if confronted with suspected abuse." 100% perceive the likelihood to report
after training.

Discussion

Training does impact a participant's perceived likelihood to act as demonstrated from the findings in statement 10, with
100% indicating that they would in all probability make a report. All of the subjects reported an increase in knowledge
after attending the CE abuse-training program and reported an increased perception that they would make a report to the
proper agency if confronted with abuse. Dental hygienists do make reports, as indicated in the pre-survey, and can self
identify knowledge deficits. Deficits, that which the dental hygienist definitely didn't know, such as knowing legal and
ethical responsibilities (child 68%, elderly 80%), contributing factors (80%), how to interview (84%), and how to make
a report (88%), impact dental hygienists' ability to recognize and act upon suspicions of abuse.

Limitations of this study include the fact that the results of this study cannot be generalized to a greater population because
it is a small descriptive study with a limited non-randomized sample. This pilot study would have been strengthened by
going back to the participants and asking them whether or not they had actually changed behaviors in their reporting of
abuse cases. No statistical significance was found in statements concerning dental hygienists' legal and ethical responsibilities
for reporting elder and child abuse, phrasing open-ended questions, and knowing what is expected after a report is made,
although realistic increases of percentages were reported. Furthermore, practical parallels do exist with this study's findings
and with the few reports in the literature using descriptive statistics that indicate increased perception of respondents to
report abuse after training. It may be assumed that identified knowledge deficits were never taught to dental hygienists

and may be absent from some dental hygiene curricula on violence, as stated by the researchers Gutman and Solomon.7

Further research on this topic should be conducted because results from a larger study could be accepted with more
confidence.

Conclusion

The evidence supports that training given to a convenience sample of 25 dental hygienists attending a CE program increased
their self-perceived knowledge and likelihood to report abuse. Through identifying knowledge deficits, such as factors
contributing to abuse, how to date bruising, and how to make a report, this study recognized areas for possible curricular
augmentation, such as providing more information on elder abuse and abuse factors and presenting a guide for filing
reports to the appropriate agencies. These identified outcomes of this study provide an important reinforcement of the
need to provide adequate training in dental and dental hygiene curricula and for practicing dental hygienists to acknowledge
deficits and seek continuing education courses in the recognition and reporting of abuse.
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Purpose. Research studies have demonstrated the need for and the ability of dental hygienists to provide local anesthetics
for pain control and reduction of patient anxiety. Although two-thirds of state dental practice laws allow these services
to be performed by dental hygienists, controversy exists between organized dentistry and dental hygiene regarding the
administration of local anesthetics by dental hygienists. Some dentists believe the quality of care would be compromised
and patient safety jeopardized because dental hygienists do not have adequate background knowledge to prevent
complications and recognize emergencies caused by anesthetics. The purpose of this study was to collect quantitative
data addressing safety when dental hygienists administer local anesthetics.

Results. Eighteen responses were received, for a response rate of 69%. These data showed, over a 10-year period, no
reports of disciplinary actions against dental hygienists for the administration of local anesthetics.

Conclusion. This study affirmed public safety, which should be helpful to states considering statutes to allow the
administration of local anesthetics by dental hygienists. Results suggest that properly educated dental hygienists in the
states surveyed have administered local anesthetics to patients without harm.

Keywords: dental hygienist, local anesthetic, scope of practice, safety

Introduction

The need for pain control in dentistry, as well as the safety and effectiveness of local anesthetics, has been well documented.1-5

Controversy between organized dentistry and organized dental hygiene exists in some localities regarding the administration
of local anesthetics by dental hygienists. A minority of state dental boards believe that the quality of patient care would
be compromised and the safety of patients would be jeopardized because dental hygienists do not have sufficient background
knowledge to prevent complications and recognize emergencies caused by anesthetic complications. Many research studies,
however, have demonstrated the need for and the ability of dental hygienists to safely provide local anesthetics for pain

control and reduction of patient anxiety.2, 3, 5-8 As of July 2003, 33 state statutes allow dental hygienists to administer local
anesthetics (Figure 1).
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Figure 1 . State Statutes Allowing the Administration of Local Anesthetics by Dental Hygienists.

Review of the Literature

In the United States, an estimated 300 million local anesthetic injections are administered by dentists annually.9 Established
dosage guidelines are conservative and considered safe, with few significant adverse drug reactions reported. Some common
complications of local anesthesia are paresthesia, trismus, hematoma, facial nerve paralysis, and mucosal lesions. Needle
breakage caused by sudden patient movement is rare, but does occur. Some complications such as mucosal lesions and

nerve paralysis may not be preventable.4, 10-13

Adverse reactions may also occur in patients with certain systemic conditions that heighten the risk of negative drug
interactions or complications from the use of local anesthetics. By taking proper precautions, such as thoroughly reviewing

and updating medical histories, oral health professionals may prevent emergencies and possible litigation.4, 12, 14-18 Fatalities,

although rare, have been known to occur from local anesthesia. Toxic reactions due to overdoses are generally the cause.19-21

Many of these reactions are preventable and, with proper emergency management, fatalities need not occur.20

Stringent educational guidelines are followed in accredited dental hygiene programs to ensure that quality care is provided
by student dental hygienists. Accreditation guidelines require dental hygiene programs to include courses from the

biomedical, dental, and dental hygiene sciences.22 Additionally, students must be prepared for medical and dental

emergencies, including providing basic life support.22 Programs and/or continuing education (CE) courses covering the
administration of local anesthetics for dental hygienists must be completed at an accredited dental or dental hygiene school

or in a program approved by a state board of dentistry.23

Journal of Dental Hygiene, Vol. 79, No. 1, Winter 2005

Copyright by the American Dental Hygienists' Association

- 2 -



Administration of Local Anesthetics By Dental Hygienists

Since 1972, dental hygienists have been authorized to administer local anesthetics under direct supervision in various

states.23 Thirty-three states currently have state statutes that permit dental hygienists to administer local anesthetics.23

Twelve of the 33 states authorized dental hygienists to administer local anesthetics 20 years ago or more (Table I). Most
states require direct supervision by a licensed dentist when a dental hygienist administers local anesthetics.

Table I . States Allowing Dental Hygienists to Administer Local Anesthetics by Age of Statute.

In 1972, the Forsyth Dental Center conducted a 25-week course of study to educate a select group of 10 recent dental

hygiene graduates in advanced skills, such as the delivery of local anesthetics.24, 25 A commission was appointed in 1975

to evaluate the reliability of the data and the validity of the conclusions.25 There was an 86% success rate for obtaining
adequate block anesthesia and a 97% success rate for infiltration anesthesia. This study revealed that, following 17,472
administrations of a local anesthetic, only three cases of short-term paresthesia were reported. In addition, the supervising

dentist had to intervene only 1% of the time in order to achieve an acceptable level of anesthesia for the patient.25

In a 1990 study, the status of licensure specifications for dental hygienists administering nitrous oxide and topical, infiltration,

and block anesthetics was determined.26 Surveys were mailed to representatives of all United States dental boards and to
all American Dental Hygienists' Association (ADHA) constituent dental hygiene presidents. There was a 76% (n=39)
response rate from state dental board representatives and a 90% (n=46) response rate from the constituent presidents. In
states where local anesthetic administration by dental hygienists was a legal service, the survey asked if reports of adverse
reactions had been recorded. Both the boards and constituent presidents reported that there were no known adverse patient

reactions or formal complaints against dental hygienists who provided these pain control procedures.26

Six months following a 24-hour CE course on local anesthesia offered to dental hygienists at the University of Colorado
School Of Dentistry, 97 dentist/employers of the participants were surveyed to assess the qualifications and benefits of

having the dental hygienist administer local anesthetics.27 With 59% (n=57) returning the survey, dentists felt that both
the patients and the dental practices benefited from the knowledge gained from the local anesthesia course. For example,
93% of the dentist/employers who responded reported that the schedule ran more smoothly, 80% reported that anesthesia
was administered to patients who needed it on a regular basis, and 75% said patients were more comfortable during dental

hygiene procedures.27
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A 1997 study was conducted following a Minnesota CE course on the administration of local anesthetics by dental
hygienists.28 Participants were asked to report frequency of use, impact on practice, methods used, and complications
that may have occurred. There was a 78% (n=273) response rate, with 88% reporting no complications from the
administration of local anesthetics. Complications that were reported included hematomas (16%), heart palpitations (12%),
paresthesia (2%), and allergic reaction (1%). The results of this study indicated that the respondents felt that, when they

used local anesthetic, they provided more comfortable treatment for their patients (77%) with few complications.28

Quality Assurance

Each state legislature in the United States has established laws that regulate the practice of dentistry and dental hygiene.29-31

State legislatures grant state boards of dentistry, administrative bodies whose primary duty is to protect the citizens of
individual states, the authority to determine the rules and regulations governing the practice of dentistry. To ensure public
protection, state legislatures impose laws based on the recommendations of the boards of dentistry that identify minimal
standards of care that practitioners must provide. State legislatures and consumers rely on boards of dentistry as regulatory

bodies to enforce the state practice acts that govern the dental profession.30

Although state practice acts differ in each state, there are common elements among licensing jurisdictions. Board members,
whose eligibility varies from state to state, are qualified by their educational credentials and experience to serve on the
board. The mission of state boards is to evaluate the quality of care provided by licensed practitioners to ensure protection
for the public from practitioners who are negligent in the provision of care or who act in an improper manner. All state
practice acts, except in Alabama, require graduation from an accredited school of dental hygiene and successful completion

of both a written and clinical competency examination for dental hygiene licensure.29-31

State dental boards usually review complaints against dental practitioners before civil litigation is initiated, and they are

empowered with legal authority to conduct disciplinary hearings.29, 31 Infractions of the practice act, such as negligence,
incompetence, fraud, and practicing beyond the scope of a dental or dental hygiene license, can lead to disciplinary action
taken against both the dental hygienist and the dentist/employer. Disciplinary actions taken against dentists and dental

hygienists for violations of the state practice act may include license suspension, license revocation, or civil fines.29, 31

The complaint review process against dental practitioners by patients is similar in most states.31 In general, to initiate a
complaint, a patient must submit the allegations in writing to the state dental board. The complaint must include the name
of the dentist, the approximate dates of treatment, and a narrative detailing the alleged negligence or impropriety. A
practitioner in the same field as the accused is usually chosen to serve as a consultant and review the complaint. The
identity of the reviewing consultant remains anonymous; however, if an examination of the patient is required, the anonymity
of the reviewer may be impossible. Upon completion of the inquiry regarding the complaint of the practitioner by a patient,
the consultant forwards a factual report and an opinion regarding the merits of the complaint to the members of the state

board.31

Once the report is received, the state board initiates an administrative review process to determine if the standards of care
and practice of dentistry were violated. If the board members conclude that the practitioner violated the accepted standards
of care and practice of dentistry, the severity of the infraction is determined. The violation is then classified as "slight,"
"moderate," or "substantial." A slight violation results in little or no damage to the patient. For example, a provider may
fail to obtain an informed consent prior to extracting a tooth for which there is no treatment alternative. A moderate
violation includes such situations as the failure to diagnose, treat, or refer to a specialist. For example, a practitioner may
fail to diagnose periodontal disease that is developing, resulting in a decline of the patient's periodontal health. A substantial

violation occurs when considerable harm is done to the patient, such as extracting the wrong tooth or teeth.31

Upon completion of the administrative review process, the enforcement division of the state board of dentistry has the
authority to suspend or revoke a license to practice dentistry or dental hygiene if it concludes that a substantial violation
has occurred. The practitioner has the right to reject or appeal the board resolution and request a review by an administrative
law judge or a criminal court judge. Once a license has been revoked, a practitioner cannot have the license reinstated. In

order to practice dentistry or dental hygiene again, the practitioner must reapply for licensure.29, 31
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To date, few studies addressing the education, success rates, and safety of dental hygienists administering local anesthetics
have been conducted. Therefore, this study was conducted to collect quantitative data that address the safety of dental
hygienists administering local anesthetics.

Methods and Materials

In 2000, a survey (Figure 2) was developed and faxed to 26 state dental boards that authorized dental hygienists to administer
local anesthesia. Only those states allowing dental hygienists to administer local anesthetics for one year or more were
contacted (Table II).

Figure 2 . Survey Sample.
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Table II . States Surveyed in 2000*

The survey was designed to collect data on disciplinary actions taken against dental hygienists and dentists when local
anesthetics were administered to patients. The survey gathered general data and asked questions specific to the administration
of local anesthetics. The purpose of general data questions was to determine how many dental hygienists and dentists held
a license to practice each year from 1990 to 1999, and if dental hygienists and dentists were regulated by the same state
dental board. Questions were designed to address the certification and educational requirements that enable dental hygienists
to administer local anesthetics. If a positive response was indicated on the subject of certification requirements, follow-up
questions were asked to determine the number of dental hygienists holding a certificate, the required length of certification
courses, and the sponsoring body for the courses on the administration of local anesthetics. Respondents were asked to
indicate the number of dentists and dental hygienists who had been disciplined for violation of local anesthetics administration
requirements for each year from 1990 to 1999.

Telephone calls were made to representatives of each of the 26 state dental boards during the winter of 2000. Only those
states allowing dental hygienists to administer local anesthetics for one year or more were contacted. Illinois was excluded,
for example, as the practice act regarding local anesthetics was enacted in 2000, too recent to be of any statistical significance.
The purpose of the telephone call was to obtain the name of a contact person and fax number for transmittal of the cover
letter and questionnaire. For state dental boards that did not respond to the initial voice mail message, the name and fax
number of a contact person were obtained from the Web site of the American Dental Association (ADA). Through the
use of a fax cover sheet, respondents were assured that results would be reported in group format to protect each state's
anonymity. For reporting purposes, each responding state was assigned a letter of the alphabet. In addition, respondents
were asked to reply by fax, mail, or e-mail. To limit non-response bias, a second questionnaire was faxed to non-respondents.
Data were tabulated and analyzed using descriptive statistics.

Results

Of the 26 surveys faxed, 18 responses were received, for a response rate of 69%. The majority (n=17, 94%) of responding
boards reported that certification was required for dental hygienists to administer local anesthetics. One state indicated
that licensure was required for dental hygienists to administer local anesthetics.

The majority of respondents, (72%, n=13) reported that no disciplinary actions against dental hygienists for local anesthetic
concerns were taken during the 10-year period, while the remaining 28% (n=5) reported that this information was not
available. Sixty-seven percent (n=12) of the state boards reported no disciplinary action against dentists during the 10-year
period, while 28% (n=5) reported that this information was not available. Five percent (n=1) reported two disciplinary
actions against dentists relating to the administration of local anesthetics.
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Sixty-seven percent (n=12) reported a required minimum length of time for a local anesthesia course for dental hygienists,
ranging from 14 to 72 hours. The remaining 33% (n=6) answered "no" when asked if there was a required length for a
local anesthesia course. Thirty-nine percent (n=7) were required to pass a dental board sponsored examination, while the
remaining 61% (n=11) had to successfully complete a dental board-approved course.

Discussion

There has been much discussion regarding the administration of local anesthetics by dental hygienists. Negative claims
relating to patient safety have been circulated, yet there appears to be little scientific research to substantiate a lack of
safety when local anesthetics are administered by dental hygienists. The lack of disciplinary actions against dental hygienists
(0=local anesthetic), as determined by state dental board disciplinary actions, suggests that dental hygienists can be taught
to safely administer local anesthetics without harm to patients. Research on administration of local anesthetics by dental
hygienists dates back to the 1972 "Forsyth Experiment" that included the successful teaching and administration of local

anesthetics by dental hygienists.24, 25 A study by Sisty-LePeau in 1990 also found that dental hygienists could safely

administer local anesthetics.26 The results of the present study found negligible disciplinary actions against dentists and
none against dental hygienists regarding the administration of local anesthetics. In addition, this study corroborates

information from the National Practitioner Data Bank (NPDB)32 and data from the American Association of Dental
Examiners that document a low rate of adverse incidents involving both dentists and dental hygienists who administer

local anesthetics.33

Due to the lack of information on this topic in refereed journals, this study attempted to collect information directly from
the state licensing or disciplinary boards. The response rate from the state boards, however, was lower than anticipated.
Of the 18 states that did respond, 12 provided incomplete responses about the number of licensed dentists and dental
hygienists. The lack of data was indicated by leaving the response area blank on the return survey or indicating that the
information was not available.

Fifty percent of the responding states had statutes allowing dental hygienists to administer local anesthetics for over 10
years, with five states allowing this practice for more than 25 years. This length of time should be adequate to collect and
review data on disciplinary actions that could have documented occurrences of unsafe or harmful practices by dental
hygienists who administer local anesthetics. In addition, the number of state statutes allowing local anesthetic administration
by dental hygienists has more than doubled since 1990, with six additional state statutes legalizing the practice since this
study began. These states are Illinois (2000), Kentucky (2002), Michigan (2002), New Hampshire (2002), North Dakota
(2003), and West Virginia (2003).23 This legalization may not have occurred had any significant disciplinary actions
against dental hygienists been documented.

Considering that an estimated 300 million local anesthetic injections are administered annually,9 the rate of disciplinary

actions is very low. Similar to research conducted by Sisty-LePeau in 1990, this research encountered comparable problems.26

For example, there was no consistency in record-keeping among states, which made the accurate collection of data difficult.
Some state licensing boards reported that all dental hygienists could administer local anesthetics, while others indicated
an unknown, limited number.

Although this study did not determine the actual cause of disciplinary actions, a review of malpractice litigation found
that most complications could have been prevented if a thorough health history had been evaluated and/or if the proper

dosage of medication had been administered, thus avoiding a toxic reaction.19-21 Future investigation may include a study
of how thoroughly health histories are reviewed in dental practices, as well as how frequently a patient's vital signs are
obtained before administering local anesthetics.

Investigating malpractice insurance rates among states may be another area of investigation that may support the findings
of this study. Some questions that may be asked include whether malpractice rates have increased for dentists and dental
hygienists in states that allow the administration of local anesthetics, and how these rates in states where dental hygienists
may administer local anesthetics compare to rates in states where they may not. Dentists should be included in the study,
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as a patient may bring litigation against a dentist as well as a dental hygienist because the dentist is directly responsible
for care provided by the dental hygienist.

Conclusion

Debate still exists between organized dentistry and dental hygiene over the administration of local anesthetics by dental
hygienists. Current evidence, however, indicates that dental hygienists have demonstrated successful and safe administration
of local anesthetics to dental patients.
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Purpose. This study was conducted to determine if tactile sensitivity varies in dental hygiene students who use the
ultrasonic scaler, as compared to those who scale with hand-activated instruments.

Methods. A two-group, randomized subjects, pretest-posttest design was carried out mid-semester for five weeks on 40
first-year dental hygiene students who met the inclusion criteria of this study and who agreed to participate. A convenience
sample of 40 consenting, first-year dental hygiene students were randomly assigned to one of two groups (experimental
or control). After establishing a baseline tactile sensitivity score with the Vibratory Sensory Analyzer (VSA), experimental
group subjects used the ultrasonic scaler to remove 4cc's of artificial calculus from a typodont in a controlled, simulated
clinical setting for 45 minutes, while each control subject manually scaled 4cc's of artificial calculus on a typodont in
a controlled, simulated situation for 45 minutes. Immediately following exposure to either the ultrasonic scaler or
hand-activated scaling instruments, tactile sensitivity scores were obtained using the VSA. Analysis of variance with
one repeated measures factor was used to determine between group and within group differences on the pretest and
posttest tactile sensitivity scores.

Results. Results revealed that tactile sensitivity increased after a 45-minute scaling session with the ultrasonic scaler.
Pretest to posttest changes in tactile sensitivity for the ultrasonic scaling group exhibited a much larger threshold as
compared to those in the hand-activated scaling group, supporting a gain in students' level of sensitivity with stimulus
(vibration). Tactile sensitivity decreased in those who used hand-activated scaling instruments. The thumb, index, and
middle fingers of students in both groups showed similarities in tactile sensitivity, with the index finger being the most
sensitive.

Conclusion. Tactile sensitivity decreases with hand-activated scaling and increases with ultrasonic scaling over a
45-minute period. Short-term vibration exposure from the ultrasonic scaler is insufficient to negatively affect tactile
sensitivity.

Keywords: tactile sensitivity, clinical dental hygiene education, repetitive strain injury
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Introduction

Tactile sensitivity is the ability to distinguish relative degrees of tooth surface roughness or smoothness through the sense

of touch and proprioception.1 A person's tactile sensitivity may be impaired because of musculoskeletal and nerve disorders

associated with cumulative trauma, repetitive tasks, and high frequency vibrations.2 The purpose of this research was to
determine if ultrasonic scaler and hand-activated scaler usage affects tactile sensitivity of the thumb, index, and middle
fingers of dental hygiene students. In doing so, ultrasonic scaling was compared to hand-activated scaling in a simulated,
controlled clinical setting. The specific research questions were:

What short-term effect does the type of scaling (ultrasonic versus hand-activated scaling) have on the overall tactile
sensitivity of aspiring dental hygienists?

Does tactile sensitivity change after scaling (ultrasonic versus hand-activated scaling) for 45 minutes?

Is there a difference in the tactile sensitivity of the thumb, index, and middle fingers of dental hygiene students?

The use of ultrasonic scalers, with their high frequency vibrations and noise, may be a factor affecting tactile sensitivity
in dental hygienists.

Review of the Literature

Noise Effects on Tactile sensitivity

Ultrasonic scaling devices produce noise that may be greater than the Environmental Protection Agency's recommended

maximum of 70 decibels within 24 hours.3 In dentistry, ultrasonic frequencies range from 20,000 to 50,000 vibrations per

second with a 68 to 75 average decibel range.4,5 The higher the vibration per second, the greater the calculus removal

efficiency.3,4 Ultrasonic scalers emit high frequency vibrations, which have the potential to cause occupational hearing

loss.6 In a 1995 study, levels of annoyance and discomfort from high frequency noise produced by ultrasonic cleaners

revealed high ratings at all levels of exposure, ranging from 72 to 96 decibels.7 Researchers concluded that even the lowest

level of noise (70 decibels) produced by the ultrasonic cleaner should be avoided.7 Noise exposure from ultrasonic

instruments commonly produce hearing loss after long periods of time and can temporarily alter patients' hearing.8

Proprioceptive dysfunction can often be caused by noise exposure, which, in turn, can affect other sensory organs, including

the sense of touch.9 Two common causes of proprioceptive dysfunction are vestibular dysfunction and peripheral neuropathy.
One example of vestibular dyfunction is the involuntary movement of the eyeball (nystagmus), caused by an ear disturbance.
Peripheral neuropathies, common in dental practitioners, can cause difficulties in proprioception as well. Persons with
peripheral neuropathies have little or no tactile sensitivity and are prone to self-injury because of their inability to feel

stimuli.10,11 If this occurs in a dental hygienist, the ability to evaluate a client after therapeutic scaling would be impaired.

Like neuropathy of the hands in diabetic patients, peripheral neuropathy follows a distal to proximal pattern, affecting

strength and balance, where large myelinated nerves house sensory and motor components.12 The disturbance of these
sensory and motor components may have different effects on objective sensory performance tests, depending on the level

of dysfunction.12 Tinnitus can often occur, causing one to lose the ability to feel because of the loud ringing in the ears.

When an individual feels something, the sensation is transmitted by nerve fibers that, in turn, tell the brain that there is
something there, and it is felt. If a sensory system (e.g., hearing) is disturbed, the ability to use other sensory organs, such
as tactile sensitivity, may be impaired. This impairment may be temporary or long-term, depending on the individual and

other relative factors.8,9
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Factors Affecting Tactile Sensitivity

Tactile sensitivity is reliant on several structures in the hand, including the median nerve, encapsulated nerve endings, and

specialized capsules of connective tissues.13 The median nerve runs through and innervates the thumb, index, middle, and
median aspect of the ring finger. The median nerve houses large nerve fibers, such as A-beta fibers, which are characterized

by vibratory, proprioceptive, and tactile discriminatory sensation.14 According to Vinik et al., "tactile discriminatory
sensation is mediated primarily via the large, but thinly myelinated, fast-conducting sensory afferents (A-beta fibers)
innervating skin and underlying soft tissues. Due to difficulties in quantitatively detecting specific sensory deficits, little

definitive data exists addressing the issue of nerve fiber involvement."14

Even more specific than peripheral neuropathies are sensory neuropathies, which can arise from dysfunctions in
proprioception, noise, or vibration. Microscopic mechanoreceptors involved in sensation lie within the Pacinian corpuscle,
which is most sensitive to skin displacements. The Pacinian corpuscle is a rapidly adapting receptor that lies on a nerve

ending and consists of a multilayered connective tissue sheath that is approximately 1mm in diameter and 3mm in length.13

Its purpose is to aid in vibration detection.

The best frequency range for optimal sensitivity of the fingertip is within 100 to 200 Hertz (Hz).11 Once outside of this
range, the sensitivity of the Pacinian corpuscle-and, hence, tactile sensitivity-decreases.11 The frequency range for most
ultrasonic scalers is 20,000 to 50,000 Hz; therefore, tactile sensitivity may be affected with vibration within the ultrasonic

Hz range.15

Akesson et al. measured 30 dental hygienists, 30 dentists, 30 dental technicians, and 30 nurses on tactile sensitivity,
strength, motor performance, sensorineural symptoms and signs, and vascular symptoms.15 The researchers concluded
that a decrease in strength was rather severe in the health professionals studied, and that impairment in tactile sensitivity
and performance, though not as severe, was notable. According to the researchers, dentists experienced more peripheral
neuropathy than dental hygienists because the dentists' hands were exposed to vibration for longer durations from using
high- and low-speed handpieces. Interestingly, there was an increased vibrotactile perception threshold at low and high
frequencies and decreased hand strength, leading the researchers to conclude that grip forces were lower among those

groups exposed to vibration.15 The researchers noticed a relationship between impaired vibrotactile sense and decreased

muscle strength.15 Hjortsberg et al. also reported reduced tactile sensitivity with exposure to higher frequencies (noise)

above 1,000 Hz.10 Therefore, with vibration exposure, tactile sensitivity may be one of the first physiological components
to be affected.

In a study by Flodmark and Lundborg, male workers who had been exposed to vibration in industry comprised the
experimental group; those subjected to heavy manual work, but without vibration exposure, made up the case-control

group.16 Results revealed that a decrease in vibrotactile sense as measured by the Sensitivity Index (SI) may be one of the

first changes found following exposure to vibration.16 The researchers suggested that not only vibration, but also manual

work, may decrease vibrotactile sense.16 This may have implications for dental hygienists who use hand-activated instruments
for scaling. Flodmark and Lundborg's results indicated that the ranges of 0.50 to 0.64 were critical because an SI score

greater than 0.50 suggests a rise in sensorinueral symptoms and reduced vibrotactile sense.16 Although not studied in dental
hygienists using hand instruments, decreases in vibrotactile sense are early signs of compression neuropathies. Flodmark
and Lundborg further suggest that there may be correlations between the grip forces exerted while performing hand

instrumentation and compression neuropathies.16

Akesson, Balogh, and Skerfving studied ultrasonic scaler exposure time to measure the relationship between amount of

daily vibration exposure and sensitivity.17 The average time exposed, according to the time registration device, was

approximately 12 minutes a day.17 Despite the limited reported exposure time (12 minutes) to high frequency vibrations

from ultrasonic scalers, dental hygienists experienced pathological SI scores greater than 0.80.17 Akesson et al. found

dentists to have a decrease in vibrotactile perception with increased exposure to vibration.15 This decrease in perception,
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which was noted in the dominant hand and less pronounced in the non-dominant hand, was possibly attributed to the firm
grasp or grip strength required in some dental procedures. This same pattern of decreased perception, also noted by dental

hygienists, is attributed to using low-speed handpieces and ultrasonic scaling devices.15

More dentists were affected than dental hygienists, primarily due to grip force, increased exposure time, and use of high-
and low-speed handpieces that run at frequency levels most likely to cause impairments. Grip forces tended to be lower
among those exposed to vibration because they did not have to exert as much energy. The amount of energy transmitted
to the dental hygienist may be lower if the instrument or device is being held loosely; however, workers exposed to vibration
often experience a decrease in muscular force. This impaired muscle function throughout the grip of the hand may be due

to injury to the muscle or nerve tissue, or a combination of both, because of vibration in and of itself.15 Impairments in
grip strength have also been found to occur among those in which low frequency vibrations (<50 Hz) are transmitted to
the hand and forearm, as opposed to higher vibrations that are absorbed by the hand.

Vibration-induced muscle injury also has been documented on laboratory rats.18 Following several days of vibration

exposure at a frequency of 80 Hz, muscle fiber degradation and changes were noted in plantar muscle sections.18 Necking

et al. found irregular muscle fiber profiles in the major portion of tissue cross sections from all vibrated legs.18 About 70%
of the cross sections showed necrotic fibers or fibers undergoing necrosis. This has implications for oral health professionals
who frequently use ultrasonic or sonic scaling devices that emit vibrations that operate within high and low frequency
levels.

Dental hygiene practice demands that dental hygienists maintain pinch grasps on narrow sized instruments and use repetitive

motions that require applied force for scaling and root planing.19 According to Gerwatowski, McFall, and Stach, dental
hygienists report that latex gloves reduce tactile sensitivity and could cause a tighter grasp or pinch in order to feel calculus

and other irregularities.20 Gerwatowski et al. recommend the use of sonic and ultrasonic scalers because they require less

grip and wrist motion of the dental hygienist.20 The large diameter handle design on mechanized instruments encourages

a more open grasp, therefore decreasing the amount of pinching.20 Researchers found that the amount of grasp force applied
to instruments caused altered sensations as noted by 159 (out of 260) dental hygienists who responded to a survey on upper

extremity pain and dysfunction.21 Stentz el al. underscored the need for better ergonomic instrument designs for

practitioners.21

Neuropathies induced by vibration include Raynaud's phenomenon, characterized by fingers that become white, blanched,
and very cold. Raynaud's phenomenon occurs in less than 15% of the population, and 1% to 3% may actually worsen over

time. A secondary form of Raynaud's, called vibration syndrome, is most often related to vibrating handpieces.22 This
damage can occur from continued exposure to vibration, even following short-term use, coupled with time. Signs and
symptoms such as tingling, numbness, and blanching may progress, leading to irreversible damage of the fingers.

According to a study conducted by the National Institute for Occupational Safety and Health (NIOSH), of 385 shipyard
workers exposed to vibrating hand tools and having symptoms of Raynaud's phenomenon, 47% had advanced stages of

vibration syndrome, while 19% had earlier stages of vibration syndrome.22 These findings suggest that practitioners exposed
to vibration from ultrasonic scaling devices might develop Raynaud's phenomenon or vibration syndrome regardless of
exposure time.

Methods

Procedures, Materials, and Data Collection Instrument

The protocol was reviewed and approved by the Old Dominion University Institutional Review Board for the Protection
of Human Subjects. A pre-screening questionnaire was filled out by first-year, entry-level dental hygiene students to
determine who met the inclusion/exclusion criteria. If subjects had a current and/or past history of some form of dominant
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arm, wrist, or hand injury or disorder, or any medical problems, they were excluded from the study. The exclusion criteria
controlled for the possible confounding variables of medical conditions and cumulative trauma disorders and were
appropriate because the researchers wanted to measure the initial, rather than cumulative, effects of ultrasonic and
hand-activated scaling on tactile sensitivity. Consenting students were randomly assigned to either the experimental or
control group. A total of 50 subjects were asked to participate and, out of that group, the total sample size (N=40) consisted
of 20 subjects for the experimental group and 20 subjects for the control group. The sample profile consisted of 39 (99%)
females and 1 (1%) male, with approximately 28 (70%) in their 20s, 10 (25%) in their 30s and 2 (5%) in their 40s.

Using a 6cc plastic gauge syringe, an equal amount of artificial calculus (4cc) was evenly distributed supragingivally along
the gingival margin over the facial and lingual surfaces of typodont teeth to provide a real-life scaling simulation. The
amount of artificial calculus used exceeded what could be removed within a 45-minute scaling period. To maintain
equivalent conditions, backup typodonts were available in the event that all of the artificial calculus was removed by the
student prior to the full 45 minutes of scaling. Before the start of data collection, typodonts were prepared and set up by
the co-principal investigator, also a registered dental hygienist. The principal investigator and co-principal investigator,
as well as the research assistant, reviewed each subject's informed consent at their scheduled appointments prior to data
collection. Each individual subject was scheduled so that the time between the pretest and exposure to the independent
variable and posttest was the same.

In a quiet room of the Dental Hygiene Research Center, subjects were individually pretested according to the protocol by
the research assistant using the Vibratory Sensory Analyzer (VSA) (Figure 1).

Figure 1 . Vibratory Sensory Analyzer (VSA) Showing Research Assistant on Left Measuring Tactile Sensitivity in a Subject.

Subject activity prior to scaling was controlled by including first-year students who had recently learned the same basic
instrumentation in a pre-clinical course. On the day of testing, subjects were asked to refrain from using any type of
vibratory equipment- electric shavers, powered toothbrushes, or vacuum cleaners, for example. All subjects were instructed
to use the same body positioning. When scheduled, the experimental group subjects then used the ultrasonic scaler, set at
medium power, on the calculus-prepared typodont for 45 minutes to mimic the approximate time spent with clients in
private practice (Figure 2).

Figure 2 . Ultrasonic Scaling Station for the Experimental Portion of the Study.
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Once 45 minutes had expired, the co-principal investigator, who was responsible for the experimental portion of the study,
advised subjects to stop using the ultrasonic scaler or hand instruments. Then, the research assistant, who was blind to the
group status of the subjects, conducted post-testing with the VSA.

The time of day for scaling and measurement was balanced between both experimental and control groups, thereby
controlling the variable of time. A maximum of eight subjects were tested in a week, for a total of five weeks to complete
the data collection portion of the study. To ensure optimal functioning and minimal variability, two pre-used, but calibrated,
ultrasonic scaling units made by Dentsply, and 20 new standard P-10 Cavitron ultrasonic tips were used for the ultrasonic
scaling portion of the experiment. For similar reasons, 20 new Barnhardt Universal 5/6 curets and 20 new anterior sickles
manufactured by Hu-Friedy Manufacturing Company were used during the hand-activated scaling portion of the experiment.
Each scaling trial was accurately monitored with a standard timer. Approximately 12 typodonts (Columbia Dentoform),
including mounts, simulated the positioning of clients during dental hygiene care. The number of typodonts used enabled
the co-principal investigator to prepare the artificial calculus on each typodont for use over a two- to three-day period.
Once used in a trial, typodonts were cleaned by the co-principal investigator and prepared for the next group of scheduled
subjects.

The data collection instrument was the VSA, manufactured by Medoc Advanced Medical Systems in Minneapolis,
Minnesota. The VSA consists of a microcomputer device with a vibratory button as the stimulator (Figure 3).

Figure 3 . Vibratory Unit with Mouse.

The VSA measures the soft tissue of the pulp of the thumb, index, and middle fingers, focusing on the large nerve fibers.23

The VSA is a clinically valid method of rapid screening, early detection, and longitudinal evaluation of persons at risk of

sensory dysfunction; it can record over 30,000 tests and does automated comparisons to age-matched normative data.23

The VSA has proven to be valid and reliable through repeated testing in a number of different clinical trials.12,23 Several

major universities across the United States have utilized the VSA and its components.12 For example, it is currently being
used by the Eastern Virginia Medical School Strelitz Diabetes Institute in Norfolk, Virginia, to measure sensory dysfunction
in patients with diabetes.

The manufacturer of the VSA calibrates the instrument at the production facility and has developed a device to test for

appropriate calibration of the instrument on site.12 In cooperation with the Strelitz Diabetes Institute at Eastern Virginia
Medical School in Norfolk, Virginia, a trained VSA technician oriented the principal investigator, co-principle investigator,
and research assistant, so that they developed proficiency using the VSA. Approximately six hours were spent learning
how to operate the VSA.

The actual vibratory test started when the stimuli in the vibratory button either increased or decreased in intensity and the
subject felt no sensation at all. The research assistant then started the test. Eleven trials were taken, with the first trial (a
practice trial) omitted. The purpose of the practice trial was to orient the subject to what was to be expected; therefore, the
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practice trial measurements were not calculated into the final analysis. Each trial emitted vibrations at random intervals
(five seconds to 20 seconds), so they could not be predicted by the subject. This method allowed for a mean variance to
be taken to verify the consistency of the test and to prevent response error on the part of the subject. The rate of vibratory
change is between 0.1 to 4.0 microns per second with a range of stimuli between 0 to 20 microns. The lower the number
of microns, the greater the level of sensitivity.

Data Analysis

Three-way and two-way analysis of variance, with one repeated measures factor, analyzed for pretest to posttest changes
in the tactile sensitivity of the thumb, index, and middle fingers of each subject. Interaction effects of scaling (ultrasonic
versus hand-activated), time of test (pretest verses posttest) and digit-tested (thumb, index, and middle fingers) were also
determined.

Average raw VSA scores were recorded for the thumb, index, and middle fingers during both the pretest and posttest for
both the control and experimental groups. The averages were computed along with the corresponding standard deviation.
The standard deviations were quite different; therefore, in order to validate the standard assumption of homogeneous
variance of the dependent variable, the standardized average VSA score was computed by dividing the average raw VSA
score by its standard deviation. The standardized average VSA scores were analyzed by using the square root transformation,
which yielded and supported normality. The results, along with sample size and the ratio-scaled data, supported the use
of the parametric statistical analyses.

Results

Hypothesis One: Three-way analysis of variance with one repeated measures factor revealed no statistically significant
interaction among experimental and control groups, pretest and posttest, and thumb, index, and middle fingers of dental
hygiene students (F=1.33, df=2, p=.2678) (Table I).

Table I . Three-Way Analysis of Variance Comparison of Tactile Sensitivity Among Ultrasonic and Hand-Activated Groups, Pretest/Posttest, and
Thumb, Index and Middle Fingers.

Hypothesis Two: Two-way analysis of variance with one repeated measures factor revealed a statistically significant
interaction between the group and test following exposure to the independent variable and active control (F=4.92, df=1,
p=.0285) (Table II). Data in Figure 4 clearly show that subjects in the hand-activated scaling group lost tactile sensitivity
as they progressed from the pretest to the posttest measure. Specifically, the ultrasonic scaling group possessed significantly
greater tactile sensitivity at the posttest. Note that lower scores are indicative of greater tactile sensitivity.
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Figure 4 . Average Standardized VSA Score for the Ultrasonic and Manual Scaling Groups During Pretest and Posttest Phases.

Table II . Two-Way Analysis of Variance Comparison of Tactile Sensitivity Between Ultrasonic and Hand-Activated Scaling Groups and Pretest/Posttest
Effect.

A post-hoc analysis revealed that the significant difference in the two groups existed at the pretest (p=.0323), but not at
the posttest level (p=.5722). A plot of average standardized VSA scores for both groups is demonstrated in Figure 4.

Because of the initial group differences observed in the pretest scores, a paired t-test was used to adjust for the initial
differences between the two groups. Initial group differences were attributed to variation in the tactile sensitivity of the
fingers of subjects within the control group. This variation was responsible for the initial group differences (p=.0323).
Analysis of variance was then applied to the paired t-test data to analyze the differences between the groups. The analysis
of the adjusted data revealed a statistically significant difference between the groups (p=.0285) (Table III), indicating that
those subjects exposed to the ultrasonic scaler were more tactilely sensitive than those exposed to hand-activated scaling.
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Table III . Two-Way Analysis of Variance Comparison of Tactile Sensitivity Between Ultrasonic and Hand-Activated Scaling Groups and Finger Effect.

The mean change between the posttest and pretest for the control group was 0.1073 (S.D. =0.7157), and for the experimental
group it was -0.2067 (S.D. =0.8403). These mean difference scores were the basis for computing the paired t-analysis.
Given that the difference scores were variable, difference between the two groups at the posttest level were significant.
The experimental group had significantly lower scores than the control group, thus showing greater tactile sensitivity.

Hypothesis Three: There was no interaction between group status and the fingers tested (F=0.46, df=2, p=.6350); however,
two-way analysis of variance with one repeated measures factor revealed a statistically significant difference between the
thumb, index, and middle fingers of both groups, regardless of group status (F=4.79, df=2, p=.0101) (Table IV).

Table IV . Two-Way Analysis of Variance Comparison of Tactile Sensitivity Levels in the Thumb, Index and Middle Fingers Between Ultrasonic and
Hand-Activated Scaling Groups.

Of the digits tested, the index finger was the most sensitive in both groups with a threshold of 2.42 to 2.50, followed by
the middle finger at 2.64. The greatest difference in sensitivity between the ultrasonic and hand-activated scaling groups
was observed in the thumb, which had a threshold of 2.68 to 2.88, indicating it was the least sensitive. The ultrasonic
scaling group showed the most significant decrease in the thumb's level of tactile sensitivity.

The control group also showed little deviation in tactile sensitivity (.02 difference) between the thumb and middle finger,
confirming that neither grip strength associated with hand-activated instrumentation nor ultrasonic vibration associated
with mechanized instrumentation affect tactile sensitivity in those two fingers over a 45-minute period (Figure 5).
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Figure 5 . Average Standardized VSA Score for Thumb, Index and Middle Fingers of the Ultrasonic and Hand-Activated Scaling Groups.

Hypothesis Four: Three-way analysis of variance with one repeated measures factor revealed no statistically significant
interaction between the students' fingers and time of test (F=1.46, df=2, p=.2373) (Table I). Sensitivity of the thumb, index,
and middle fingers were not affected from pretest to posttest by ultrasonic or hand-activated scaling. The sensitivity of
these digits, although different, remained stable over time, regardless of the scaling method used or time of measurement.

Discussion

Hypothesis One: Even though there was a significant interaction among the two groups and the test, there is not an
interaction within the groups before or after exposure, suggesting that the fingers are not affected by the method of scaling
used, regardless of group. Further study is needed to determine if effects are observable after a longer period of scaling or
in a population of practicing dental hygienists.

Hypothesis Two: Results of the study revealed that using a mechanized instrument, the ultrasonic scaler, for 45 minutes
actually increases a clinician's level of tactile sensitivity, as tested with the VSA, compared to scaling with hand-activated
instruments. Initial group differences in tactile sensitivity levels could have been due to the relatively small sample size
(N=40) or age of subjects. This also could have been explained by statistical regression toward the mean. While this study
was designed to mimic a typical 45-minute scaling session, further studies would need to be conducted in order to determine
if this is true for longer exposure times.

Tactile sensitivity is vital to a dental hygienist's ability to provide comprehensive instrumentation to patients throughout
the day; therefore, it is essential to plan treatment for each patient in such a way that dental hygienists are able to conserve
their efforts. If using a P-10 ultrasonic insert, hand-activated instrumentation following ultrasonic debridement should be
implemented not only for making tooth surfaces biologically acceptable, but also because results clearly suggest that an
increase in tactile sensitivity following ultrasonic scaling might enhance the clinician's ability to evaluate clinical outcomes.
This interpretation is supported by Busslinger, Lampe, Beuchat, and Lehmann, who found that the root surface is roughened
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following ultrasonic instrumentation, thereby suggesting the need for hand-activated instrumentation following ultrasonic

scaling.24 A combination of ultrasonic and hand-activated scaling should be used in order to reduce the likelihood of
decreasing tactile sensitivity following a routine 45-minute scaling session. This recommended protocol has implications
for all types of practice in which nonsurgical periodontal therapy is performed.

Hypothesis Three: Statistical analysis revealed a significant difference among the thumb, index, and middle fingers of
the ultrasonic and hand-activated scaling groups. In the simulated situation, the index finger appears to be the most tactilely
sensitive finger, with the thumb being the least sensitive. These findings, although observed in the laboratory, may refute

Nield-Gerig's belief that the middle finger is the most tactilely sensitive.25 Perhaps the index finger's position in the modified
pen grasp, on top of the instrument handle, maximizes the opportunity to sense changes picked up by the instrument.
Pinching (to squeeze between the thumb and a finger) and gripping (to maintain a secure grasp), common forces involved
in grasping a hand-activated instrument during working strokes, might be related to the thumb and middle finger's decreased
tactile sensitivity, as compared to the index finger.

Findings of this study and that of Michalak-Turcotte and Atwood-Saunders support the recommendation that dental

hygienists vary the use of ultrasonic scalers with hand-activated scaling.26 A combined use of hand-activated scaling and
ultrasonic scaling is recommended because there is minimal to no pinch force with the ultrasonic scaler, only repetitive
motions, as compared to hand-activated scaling. Pinching and gripping could reduce tactile sensitivity if the nerve endings
become pinched or isolated, further explaining why tactile sensitivity decreased in subjects in the hand-activated group.
These findings conflict with those of Hjortsberg et al. and Flodmark and Lundborg, who both found decreases in workers'

tactile sensitivity associated with vibration exposure.10,16 Duration of exposure and variability between the simulated
laboratory and clinical situations might explain these conflicting outcomes. While this study was conducted using 30,000
Hz units in a simulated clinical setting, subjects in Akesson et al. showed impaired vibrotactile sense and decreased muscle

strength at both low and high frequencies associated with dental hand pieces.15 Furthermore, in the dental hygienists studied

by Akesson et al., the impaired tactile sense was greater in their dominant hand.15 Because first-year, entry-level dental
hygiene students were used, pinching and gripping of instruments could be greater than that found in experienced dental
hygienists who have developed muscle strength and hand coordination. This study should be replicated in a population of
experienced dental hygiene practitioners under normal clinical practice conditions to determine if hand-arm muscle strength
affects tactile sensitivity.

Hypothesis Four: Neither the thumb, index, nor middle fingers were affected following exposure to the ultrasonic or
manual scaling instruments. This could be due to the fact that tactile sensitivity is a relatively stable variable over time,
or that the 45 minutes devoted to scaling was inadequate to alter the tactile sensitivity. Because this study focused on initial
effects in a simulated setting, follow-up studies need to be conducted in order to determine long-term effects under normal
clinical practice conditions.

Conclusions

Based on the results of this simulated clinical investigation using the VSA, the following conclusions are made:

Tactile sensitivity is affected differentially by mechanized and hand-activated scaling over the short term. Dental hygiene
students who use the ultrasonic scaler for 45 minutes are likely to experience increased tactile sensitivity. Dental hygiene
students who use hand-activated instruments for 45 minutes are likely to experience decreased tactile sensitivity.

Greater tactile sensitivity is experienced in the index finger than in the thumb and middle finger, regardless of whether a
mechanized or hand-activated scaling instrument is used.

Ultrasonic scalers enhance tactile sensitivity in first-year, entry-level dental hygiene students in a simulated clinical setting.
With an increase in the use of mechanized instrumentation in nonsurgical periodontal therapy, more research should be
conducted to determine if the ultrasonic scaler causes an increase in tactile sensitivity over time and, if so, at what rate.
Findings in this study do not support changes in clinical instrumentation protocols at this time, but emphasize the need
for more research in order to better understand tactile sensitivity in oral healthcare professionals.
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Local health departments can be resources for the public and health professionals to access educational materials on
a variety of topics. Though the dental office is ideal, it should not be the only venue for obtaining oral cancer educational
materials. As part of a cancer prevention and early detection project, this pilot study solicited printed educational
materials concerning oral cancer from all local health departments (LHDs) in Illinois.

Sixty of the 94 health departments responded, for a response rate of 63.8%. Only 32 had printed oral cancer educational
materials for public and professional distribution, and most focused on tobacco. Forty-eight different samples were
received. At least one risk factor was identified in all materials. The most common was tobacco usage, present in 100%
of the materials. Twenty-nine (61%) identified tobacco use as the only risk factor. Alcohol consumption, the second
most frequently identified risk factor, was mentioned in only 12 (26%) of the materials. Few materials comprehensively
covered areas such as signs and symptoms, risk factors, and the importance of examinations for early detection. Only
five materials (11%) acknowledged that early lesions are often asymptomatic.

Local health departments are in an influential position to disseminate educational materials to the public and health
professionals. Dental hygienists have the knowledge and expertise required to identify quality materials. They should
be proactive in assisting LHDs with acquisition of appropriate printed materials and partner with them to advocate for
prevention and early detection of oral cancer. In collaboration, the two can ensure that all LHDs have current and
comprehensive printed materials about oral cancer to distribute to the public and other health professionals.

Keywords: oral cancer, printed educational materials, public, local health departments

Introduction and Review of the Literature

Dental hygienists must advocate for oral cancer awareness in their communities. As oral health care providers, they share
a responsibility to ensure that the public and other health professionals have access to current and comprehensive printed
educational materials about oral cancer. Materials disseminated from a variety of places, including the dental office, must
outline risk factors, signs and symptoms, and the need for routine oral cancer examinations for early detection. Local
health departments (LHDs) in Illinois serve as resources for printed materials about a multitude of health issues. Dental
hygienists can play an important role in ensuring that LHDs have appropriate printed materials concerning oral cancer for
distribution to the public and health professionals.
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The American Cancer Society estimates that more than 28,000 Americans will be diagnosed with oral cancer in 2004, and

7,200 will die as a result of the disease.1 Recent Surveillance, Epidemiology and End Results (SEER) data indicate there
are 9.7 new cases per 100,000 in the United States per year, with little progress in the advancement of early diagnosis

during the last decades.2,3,4 The five-year survival rate for oral cancer is only 17% for advanced stage disease and 81% for

early localized disease.2 The five-year relative survival rate is 56%.1 Because of these statistics, Healthy People 2010 and

the Surgeon General's oral health report of 2000 both stress the need for earlier detection and diagnosis.5,6

Major risk factors associated with oral cancer are tobacco usage and excessive alcohol consumption.3,7 The synergistic

effect of tobacco and alcohol is particularly implicated in neoplasm development.3,4,7,8 Current smokers are six to 28 times
more likely to develop oral cancer, and the combined use of tobacco and alcohol accounts for 75% to 90% of oral cancer

cases in the United States.6 Long-term users of snuff (chewing tobacco) may face a 50-fold risk for oral and pharyngeal

cancer development.3 Other risk factors associated with oral cancer include sun exposure for lip cancer, increased age,

male gender, various viruses, lack of fruits and vegetables in the diet, and genetic predisposition.3 Males are twice as likely
as females to develop oral cancer. Age is strongly associated with oral cancer, with 95% of the oral cancers occurring in

individuals 40 years of age or older.3

The most common signs and symptoms of oral cancer are a white or red patch that does not go away, a sore that bleeds
easily and fails to heal, and a lump or thickening of tissue. Signs such as difficulty chewing and/or swallowing or difficulty

moving the tongue are usually those of advanced disease.1 Because clinicians focus on patient-reported symptoms, rather

than observed signs, and early oral cancer lesions are painless, diagnosis is often delayed.3,9

Several studies indicate that dentists and physicians do not routinely perform adequate oral cancer examinations and are

remiss in diagnosis of and referral for early oral cancers.4,9-18 Yellowitz and Goodman found that 82% of physicians and

17% of dentists did not perform an oral cancer examination on most of their patients.18 Prout et al. found that 77% of

patients with advanced stage oral cancer were under a physician's care within three to 24 months of diagnosis.19 Another

study found that 94% of patients with advanced stage oral cancers were seen by a physician within one year of diagnosis.20,21

A national study of dental hygienists found that 66% of dental hygienists reported providing screenings 100% of the time
for adults over age 40 at their initial appointment. Only 25% reported routinely palpating lymph nodes all of the time, and

half did not palpate lymph nodes at all.22 Data from the 1998 National Health Interview Survey (NHIS) Cancer Control
Supplement found that fewer than 10% of adults aged 18 or older reported having had an oral cancer examination within

the last three years.23,24

It is well documented that the public lacks adequate knowledge about oral cancer risk factors, signs and symptoms, and

methods to facilitate early detection.6,7,10,11,16 The public, as well as other non-dental health professionals, must be informed
of the need for oral cancer examinations as part of routine preventive care and of the risk factors and signs and symptoms
associated with the disease. Horowitz and Nourjah expressed the need for implementation of vigorous oral cancer education

for the public.10

In 1998, Chung and colleagues examined educational materials that focused on oral and pharyngeal cancers and were

available to American adults.25 They surveyed national and state organizations or agencies and requested copies of oral
cancer materials they produced. Brochures, videotapes, posters, fact sheets, and leaflets were collected. Only 59 items
included oral cancer in the content, and only 20 focused specifically on oral cancer. They called for a variety of new
materials, particularly ones aimed at persons with low reading ability, and a brief list of steps for performing oral cancer

examinations, similar to brochures currently available for breast examinations.25

Canto and colleagues examined the coverage and quality of oral cancer information in the popular press. They discovered
not only a lack of coverage, but inaccuracies in the content as well. More than 50% of the articles did not mention warning
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signs, and only 6% mentioned the absence of pain associated with early lesions. Fourteen percent recommended clinical

examinations by a professional, and only 8% suggested the need for self examinations.26

Because local health departments are important resources for health materials, more studies are warranted to examine
states' oral cancer materials, ensuring that health departments have accurate and comprehensive resources for the public
and health professionals they serve. This pilot study assessed the printed oral cancer materials that are available from local
health departments in the state of Illinois for the public and health professionals. The intent was to determine the types
and comprehensiveness of printed oral cancer materials that were available from these public service agencies.

Methods and Materials

This study was conducted as part of a larger study, "Oral Cancer Prevention and Detection: The Illinois Model," for which
the overall objective was to develop a statewide model for implementing oral cancer prevention and early detection in
Illinois. Surveys were mailed to all 94 Illinois local health departments (LHDs) in April 2001, after permission for the
study was granted by the Southern Illinois University at Carbondale institutional review board. Included in the survey was
a request for samples of oral cancer printed materials provided to the public and health professionals. The surveys were
addressed to the administrators of each LHD, and a return envelope was enclosed to facilitate the return. LHDs were given
three weeks to return surveys and materials. No second mailing was included.

To evaluate the printed oral cancer materials received from the LHDs, an instrument was designed by combining elements

from Chung et al.25 and Canto et al.26 with elements developed by the researchers. One of the researchers, an oral pathology
professor in a baccalaureate dental hygiene program, examined and evaluated all of the printed materials. Among the areas
evaluated were coverage of risk factors, warning signs and symptoms, the need for annual clinical and self-examinations,
prevention, and early detection. Content was scored dichotomously as either present or not present in the materials. Results
from other areas evaluated for inclusion in the materials, such as location and treatment for the disease, are not included
in this short report but are available upon request.

Results

Sixty (64%) of the 94 health departments responded, with 32 (53%) of those sending printed materials. Twenty-eight
(46%) of the LHD respondents indicated they had no printed oral cancer materials to send. Forty-eight different samples
were received from the 60 responding LHDs. Some materials were duplicates, and some health departments had a larger
variety of different types than others, but those numbers were not recorded.

The types of printed materials included 34 brochures, nine booklets, two posters, two fact sheets, and one bookmark. Three
materials (coloring booklet, comic booklet, game/puzzle brochure) were appropriate for children. Only 11 (22%) of the
materials were specifically about oral cancer. Thirty-two materials (65%) were primarily about tobacco but addressed oral
cancer in varying degrees. Eight (16%) of the publications were targeted at older children or early adolescents as determined
by title, content, and/or appearance. One brochure was designed for health care professionals but could be distributed to
the public as well. Publication dates ranged from 1978 to 2001, including one from 1978, one from 1982, two from 1987,
and the remainder from the 1990s and 2000s. Seven publications were not dated. One brochure, written in Spanish, was
not included in the evaluation process.

Publications were evaluated for presentation of risk factors (Table I). At least one risk factor was identified in all materials.
The most common was tobacco usage, present in 100% of the materials. Twenty-nine (61%) identified tobacco use as the
only risk factor. Alcohol consumption, the second most frequently identified risk factor, was mentioned in only 12 (26%)
of the materials. All other risk factors were identified in one to seven (2% to 15%) of the materials.
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Table I . Presentation of risk factors in 47 different printed oral cancer materials received from 32 of 94 Illinois LHD's.

Each publication was evaluated for presentation of nine different warning signs and/or symptoms of oral cancer. The most
frequently cited warning sign was the occurrence of a red and/or white lesion in the mouth, reported in 29 (62%) of the
publications. Mention of an ulcer or sore appeared in 26 (55%) of the materials. Thickness or swelling was cited in 18
(38%) of the materials, and change in color was included in the fewest publications. Difficulty swallowing was identified
in 20 (43%). A "lump" and throat discomfort were described as symptoms in 21 (45%) and 19 (40%), respectively. Nineteen
(40%) recommended seeking care if any of the signs were recognized. Fifteen of the publications (32%) failed to incorporate
even one warning sign. Twenty-two (47%) included no potential symptoms. Only five materials (11%) acknowledged that
early lesions are often asymptomatic (Table II).

Table II . Presentation of warning signs and symptoms in 47 different printed oral cancer materials received from 32 of 94 Illinois LHDs.

Materials were further evaluated for inclusion of recommendations for clinical and/or self-examination procedures and
whether the areas to examine were noted, including lymph nodes, gingiva, cheeks, lips, tongue, palate, oropharynx, and
the floor of the mouth. Fifteen (32%) of the materials suggested the importance of clinical oral examinations in detecting
cancer of the mouth. Only one brochure included anatomical structures such as lymph nodes that should be examined by
a professional. Eight (17%) of the 47 publications encouraged self-examinations, but only one publication identified
anatomical structures of the oral cavity that should be examined.
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Discussion

It appears that many LHDs in Illinois lack printed materials that adequately present pertinent facts relevant to oral cancer.
Because Americans are generally uninformed about risk factors, signs and symptoms, and the need for examinations, it
is disconcerting that 28 (46%) of the 60 health departments which responded had no printed oral cancer materials to

distribute.4,9-14 All LHDs should have an array of current printed oral cancer materials available for distribution to the
public and health professionals promoting oral cancer awareness and education.

Several limitations of this pilot study should be noted and resolved in subsequent studies. The survey instrument did not
provide an operational definition of printed oral cancer educational materials; thus, it failed to make an explicit distinction
between tobacco materials and those addressing oral cancer. This interpretation was left up to the respondent. As a result,
some departments may have failed to submit materials designed primarily for tobacco education, even though oral cancer
information was included in the materials' content.

Due to deadlines beyond the researchers' control, the study was to be completed in a six-week time period. Therefore, no
second mailing was sent to non-respondent LHDs. The time limitation was also a reason for the evaluation of materials
by only one researcher; therefore, inter-rater reliability was not established. Having additional evaluators assess the materials
would have strengthened the reliability of obtained data. However, the materials were examined as to whether specific
elements were included or missing. The degree to which the specific elements were covered was not assessed.

A variety of free materials are available through the American Cancer Society and the National Oral Health Information
Clearinghouse. Many Illinois local health departments distributed the same materials, and most were designed for
anti-tobacco education. Caution must be exercised, however, to avoid sending the message that oral cancer is associated
only with tobacco use. Most tobacco materials did not provide comprehensive coverage of oral cancer nor information on
critical issues such as the need for exams to facilitate early detection.

Aside from tobacco, there was little mention of risk factors in the printed materials. Most materials primarily dealt with
tobacco and alcohol and failed to discuss other risk factors. Increasing age, for example, is an important risk factor that
should be identified in the materials. The public should be better informed about risk factors other than tobacco use that
are associated with oral cancer.

Collected materials inadequately presented warning signs and symptoms. With the current emphasis on early detection,
oral cancer materials should stress the absence of symptoms and painlessness associated with early lesions. Many of the
materials listed signs and symptoms like difficulty swallowing, which is germane to advanced disease rather than early
stage lesions. The American Cancer Society Facts and Figures lists difficulty swallowing as a symptom of advanced

disease, which usually bears a poor prognosis.1 To aid in early diagnosis, oral cancer materials should stress the lack of
signs and symptoms, as well as those associated with early oral cancer lesions.

Clinical and self-examinations are necessary, especially for those at high risk, to diagnose oral cancer in its earliest stage.
High-risk patients include tobacco users, alcohol abusers, and those over the age of 40. Most of the printed materials did

not address the need for self-examinations. Izquierdo and Rozier9 discuss the tendency for clinicians to rely on
patient-reported symptoms. While not all experts agree on the utility of self-exams, many encourage them in conjunction
with regular clinical exams. Although the efficacy of self-exams is not documented in the literature, it seems rational to
perform them, particularly for high-risk individuals, when considering the asymptomatic nature of early oral lesions. If
printed materials address the painlessness of early oral cancers and the reduced morbidity with early detection, perhaps
patients would recognize the need for clinical and self-examinations.

Healthy People 2010 5 and the Surgeon General's oral health report6 both clearly address the importance of examinations

for early detection, but the literature reveals a lack of routine oral cancer examinations by dentists and physicians alike.7,10,11,16

Silverman views performing oral cancer exams on all adult patients, as well as educating them about the need for such

examinations, as a challenge for dental professionals, but one with great merit.4 As with self- exams, if the need for clinical
examinations were better explained in printed oral cancer materials, patients could become proactive and request oral
cancer examinations from their dentists or physicians.
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Local health departments should have up-to-date printed materials for distribution. Publication dates of the collected
materials ranged from 1978 to 2001. Although most of the information remains accurate, some content in dated publications
may not be current. For example, it is accurate that difficulty swallowing is a symptom of oral cancer, but this symptom

is now recognized as one of advanced disease.1

To avoid the suggestion of negligence on the part of LHDs, one must recognize the vast array of health issues that confront
these agencies. Faced with issues such as HIV infection, teen pregnancy, and the threat of bioterrorism, just to mention a
few, it is not surprising that adequate supplies of printed materials about oral cancer may not be a top priority for the
agencies. As oral health specialists, dental hygienists should assume a proactive role in partnering with LHDs to provide
oral cancer materials to the public and other professionals. Volunteering to serve as oral health consultants is one way to
contribute expertise and promote oral health awareness. When current and comprehensive materials are acquired by dental
hygienists, a portion could be supplied to the local health department. It could be an ongoing project for local dental
hygiene components to periodically examine LHD educational materials to ensure that quality oral health materials are
available for distribution to the public. Dental hygienists could also assist in the development of educational materials,
ensuring appropriate information is included in the content. It is the dental hygienist's professional responsibility to promote
awareness of oral cancer and to monitor printed materials for public and professional distribution-not only in the dental
office, but anywhere she/he can provide expertise concerning the disease.

Additional research into materials and their availability should be conducted. The examination of printed materials in all
states could serve as a catalyst for ensuring that disseminated materials contain the most current, comprehensive, and
useful information regarding oral cancer for the entire country. Further examination of local health departments could
provide more insight into the reasons for the lack of printed materials about oral cancer. In this study, perhaps the health
departments that sent materials were those with dental clinics in their facilities. All health departments should have materials
available because clients may visit for immunizations or other services and pick up displayed oral cancer materials. Other
oral health information could be displayed as well, encouraging patients to utilize oral health services, either at the health
department or in the private sector.

Conclusions/Recommendations

The availability of oral cancer printed materials from LHDs in Illinois appears to be inadequate. Additionally, comprehensive
educational materials must be developed for the distinct purpose of educating people about oral cancer, beyond just
mentioning it in anti-tobacco materials. Risk factors, signs and symptoms, and the need for clinical and self-examinations
must be stressed. Oral cancer has the highest mortality rate of any oral disease, but with early detection, morbidity and
mortality rates improve significantly.

As oral health specialists, dental hygienists should be proactive and help agencies acquire comprehensive printed materials
for public and professional distribution, promoting awareness and facilitating early detection of this life-threatening disease.
Local dental hygiene components could develop ongoing projects in which members periodically examine printed materials
at LHDs to ensure that comprehensive, accurate materials are available to the public. Suggestions for this type of project
are included in Table III. Dental hygienists could offer to assist with all oral health materials, not just those concerning
oral cancer, and collaborate with the agency for the overall oral health of its clients.
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Table III . Twelve Steps a Dental Hygienist Can Take to Prevent Oral Cancer in the Community.

Dental hygienists could also provide educational programs for other health care providers, incorporating suggestions on
the use of printed materials and how to best utilize them with patients. Dental hygienists should stress the importance of
oral cancer prevention, screenings, and support for patients during treatment of the disease. A collaborative approach
among the various health care providers, drawing from different areas of expertise, should certainly be the best overall
approach to care for the patient.
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The contributions of dental hygiene as a discipline of prevention, the inception of systemic fluoride in community water
systems, the continual research conducted by the National Institute of Dental and Craniofacial Research (NIDCR),
and the success of dental sealants have all contributed to the decrease in incidences of dental diseases. The prevalence
of employer-based dental insurance must also be recognized as contributing to a substantial paradigm shift on the
utilization of oral health preventive services. This review of the economic impact of oral health preventive services on
the consumer and the private dental practice suggests that these services have had a significant impact. Dentistry's
challenge remains to extend these considerable gains in oral health status to the 150 million U.S. citizens who do not
have access to oral health care services identified in the 2000 Oral Health in America: A Report of the Surgeon General.
Utilizing preventive, therapeutic, and educational aspects of dental hygiene services, reaching communities without
fluoridation of the public water supply, and incorporating mass pediatric dental sealant programs analogous to
immunization programs would improve the oral health status of underserved populations.

Keywords: Consumer demand, cost-effectiveness, supply, outcome, price, third-party payer, utilization

Introduction

Dental hygienists are oral health professionals whose primary concern is the promotion of total health through the prevention
of oral diseases. Since 1913, dental hygienists have made an impact on oral health through education and therapeutic

preventive services.1 According to information released in 1993 by the Coalition on Oral Health, every dollar invested in

preventive oral health care saves between $8 to $50 in restorative care.2 However, oral health care professionals have
engaged in preventive health care-related decisions without documenting or maintaining records of the economic impact

of such decisions.3

Since the inception of third-party dental insurance programs, which have increased the economic base in most dental
practices, oral health care professionals have become more aware of the financial and reimbursement issues that affect the
cost of oral health care. Lack of preventive dental services often results in more expensive oral health care treatments,
such as restorative, endodontic, and surgical procedures. Actively promoting preventive oral health care services may
result in long-term savings of health care dollars by avoiding more costly dental procedures.
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In an effort to explore the economic impact of preventive dental hygiene services, three assumptions can be made. First,
money spent on preventive oral health care results in an overall savings of health care dollars to the consumer, which in
turn contributes to long-term health benefits, realizing an even greater savings to the consumer. Second, the small business
private dental practice, where the majority of preventive oral health care services are provided, has experienced a strong
economic base, due in part to third-party dental insurance programs. Lastly, national health care dollars have been saved
by utilizing preventive dental hygiene services. However, according to the Surgeon General's report on oral health,

disparities exist for 150 million underserved individuals who have little or no access to preventive oral health care services.4

This socioeconomic challenge to evenly distribute oral health care services has adversely affected the national supply of
health care dollars by spending monies towards programs that will increase the scope of care to underserved populations.

The economic perspective of preventive dental hygiene services has not been specifically documented as a cost-effective
preventive treatment modality; therefore, limited research studies have been conducted to reveal the specific economic
and health benefits to society. The American Dental Hygienists' Association (ADHA) is keenly interested in research to
describe the cost effectiveness of the utilization of dental hygienists. Such advanced research would help to validate the
impact of preventive dental hygiene services on the oral health of Americans.

This review of the literature addresses the economic effects on the consumer demanding preventive oral health care services
and on the small business private dental practice, whose dual mission is to increase profit margins and provide services
that increase oral health. This review also addresses the economic implications that preventive oral health care services
would have on decreasing the disparities in access to oral health care for underserved populations.

The Economic Impact of Preventive Dental Hygiene Services on the Consumer

Today, the increasing utilization of third-party insurance programs and dental health maintenance organizations has had
a substantial impact on U.S. oral health care delivery and the financial marketplace. Since the establishment of these
programs, consumers have seen increased financial access to dental services not available prior to 1960. Out-of-pocket
payment and payment through employer-based dental insurance benefits have financed more than 94% of all dental

expenditures.5

Because of increased insurance coverage, the patterns of dental care reveal profound improvements in the oral health status
of most Americans. A 1997 twin longitudinal study evaluated the trends in dental care among insured Americans from
1980 to 1995. The authors defined their sample of 750,000 dental insurance claim records from Delta Dental of Michigan
as individuals who filed at least one claim a year. The results indicated an increase in oral examinations and prophylaxes
from one visit per year in 1980 to nearly 1.5 visits per year in 1995 (Figures 1 and 2).

Figure 1 . Changes in the Use of Oral Examinations (1980-1995).
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Figure 2 . Changes in the Use of Prophylaxes (1980-1995).

The results of the study also showed that restorative work, identified as amalgam and composite resin, experienced a
significant drop over the 15 years studied. The results indicated a decline from a peak of 1.5 to two restorations per user
per year in all age groups to one or fewer restorations needed per user per year (Figure 3).

Figure 3 . Changes in the Use of Amalgam and Resin Restoration (1980-1995).

Similar data revealed a significant decrease in simple extractions and full and partial dentures. Eklund et al. suggested that
the findings explain the slower growth in dental expenditures. This explanation is consistent with American Dental
Association (ADA) data, which indicate that the number of restorative services provided by U.S. dentists declined from

233 million in 1979 to 202 million in 1990, and that the decline is attributed, in part, to improved oral health.6, 7

In another study on consumer dental expenditure savings, the American consumer saved more than $39 billion (1990

dollars) in dental expenditures from 1979 to 1989.8 As the main reason for the savings, the review of literature identifies
the effective prevention of dental diseases from increased scientific knowledge of the biological and behavioral factors
that cause oral diseases. The authors utilized the Department of Commerce per capita dental expenditures, adjusted for
inflation, from 1950 to 1978. Dental expenditures grew at an annual rate of 3.3% during that time period. Since 1978,

however, growth in per capita real expenditures has been at a virtual standstill with an annual rate of 0.16% (Figure 4).9
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Figure 4 . Per Capita Dental Expenditures From 1950-1978 (1990 dollars).

The flattening of the growth in all dental expenditures had prompted debate about the possible factors that may be driving
the slowdown. To determine the decline in dental expenditures, the study considered both supply and demand theories of
economics and non-economic factors such as dental plaque removal, decrease in refined sugar consumption, and ingestion
of systemic fluoride. On the demand side of the dental market, dental insurance programs covered an increased percentage
of dental expenditures. On the supply side, the dentist-to-population ratio increased during the study, meaning more dentists
were available to serve the consumer.

The non-economic factors considered in this study greatly improved oral health. An approximately one-third decline in
dental caries among children was first demonstrated between 1971 and 1974 by a National Institutes of Health (NIH)

survey of school children.10 Evidence of another one-third decline occurred in a second NIH survey in 1986, when dental
expenditures remained constant. The regression analysis utilized in this study determined that a significant structural shift
in per capita real dental expenditures occurred. The authors did not identify with certainty the sources of this structural

shift, but the shift is consistent with the general improvement in oral health documented by recent epidemiological surveys.4

In turn, the improvement in oral health reflects the development of more effective oral health preventive methods that

emerged from a sustained agenda of dental research and the adoption of these methods by dental professionals.8

These two literature reviews provided congruent information that addressed the economic impact of preventive dental
hygiene services to the consumer. Not only have preventive oral health care services increased since 1980, contributing
to less restorative work, but the amount of money spent on more costly dental procedures is also considerably less. The
authors suggest that if this trend continues, preventive dental hygiene services will become a predominate demand of most
clients and the implications to the small business dental practice will be significant by this major transition in dental

services needs and demand.8

The Economic Impact of Preventive Dental Hygiene Service on the Dental Practice

More than 91.7% of all dentists in the United States practice in privately owned practices.4 These dental practices are small
business entrepreneurships that have a dual mission of increasing their profit margins while, at the same time, providing
oral health care services. Consequently, these businesses are highly sensitive to the peaks and valleys of activity that
normally occur as part of each economic cycle. On the demand side of the dental market, several economic factors can
stimulate per capita dental expenditures. One of the most significant trends in the modern dental market has been a higher
percentage of dental expenditures covered by dental insurance. Historically, most dental services were paid in an

out-of-pocket payment system that by 1960 accounted for nearly 98% of all dental expenditures.4 Since the inception of
the third-party insurance program, the accessibility and financing of dental services has increased, allowing 70% of all

Americans to utilize dental services annually.11 Of the individuals with private dental insurance, 70.4% reported seeing a
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dentist in the past year, compared to 50.8% of individuals without dental insurance. Dental insurance has made the greatest
economic impact on the small business dental practice by increasing financial access and dental utilization.

Ninety-eight percent of the dental claims from the three most prominent dental insurance companies-Delta Dental,
Anthem-Blue Cross/Blue Shield, and United Concordia-provide 100% coverage for preventive oral health care services
(Wes Joynes, senior executive for Delta Dental of Virginia; personal communication with author, October 2001). This
particular preventive benefit has impacted dental practices by broadening the clientele base and increasing the dental
hygiene profit margins in some dental practices, especially when the licensed dental hygienist performs at least 20% to
25% non-surgical periodontally related services daily (Annette Linder, RDH, president of Capital Associates; personal
communication with author, November 2001).

To determine dental hygiene profit, a conservative dental hygiene model used in most dental profitability surveys applies
the "times three theory." This theory states that whatever salary a licensed dental hygienist earns should be multiplied by
three to determine the gross cost structure. This structure represents one-third cost for dental hygiene salary, one-third cost
for the dentist's time, and the remaining third for the overhead expenses utilized by the licensed dental hygienist. Any
charge to the consumer or provider greater than the amount identified in the "times three theory" reflects profit (Charles
Blair, DDS, president of Dr. Charles Blair and Associates, Inc., and Anne Linder, president of Capital Associates; personal
communications with author, November 2001). Dentists who regard dental hygienists as significant providers of oral
health services will see profit margins increase in their dental practices if the appropriate care and clinical excellence is

applied to the consumer.13

Accordingly, preventive dental insurance coverage has impacted the oral health status of Americans who utilize the benefits
from their dental programs. The twin longitudinal study evaluated the trends in per-patient gross income to dental practices

from 1980 to 1995.14 The data suggest that a potential transition is underway in the types of dental care services being
demanded by insured clients. Utilizing the same sample of 750,000 insurance claims from Delta Dental of Michigan, the
study utilized a Classification Treatment System, similar to the prepayment groupings that dental insurance companies
use. The Classification Treatment System was defined as:

Class I = examination, prophylaxis, topical fluoride treatments and related preventive services

Class II = radiographs, simple restorations, individual crowns, endodontic services, simple extractions, periodontal services
and other minor restorative services

Class III = major prosthodontic services such as fixed bridges, dentures/partials

Class IV = orthodontic services

According to the study, the group benefit payment level was 100% for Class I services, 90% for Class II services, and
50% for Class III and IV services. The results of this study determined that there was an increase in Class I preventive
oral health care services, especially in patients aged 5 to 18 (Figure 5), and an overwhelming decrease in Class II restorative
services for patients aged 5 to 34 (Figure 6). A net loss of income of at least 25% economically equates to a negative

impact on the small business dental practice.14
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Figure 5 . Changes in Per-Patient Income: Class I Services (1980-1995).

Figure 6 . Changes in Per-Patient Income: Class II Services (1980-1995).

Due to the decrease in expensive restorative services, per-patient income generated from these insured groups significantly
dropped, especially among children and young adults. These restorative services formed the economic base for most dental
practices. Additionally, the current evidence suggests that this decline is the result of better dental hygiene practices and

that these minimal levels of needs will persist as younger patients mature.14

It is important to consider the supply side of the dental services market, which involves the supply of dentists, licensed
hygienists, auxiliary personnel, capital, and equipment. Consideration of this economic aspect of the dental services market
allows for further examination where provisions and use of dental services could affect the national oral health status. A
March 2001 article in Access magazine reported a national shortage of dentists. The shortage was evidenced when the
United States population grew by 70 to 80 million people from 1985 to 1993, while the number of people entering dental

careers declined from 6,000 dental students in the early 1980s to approximately 3,900 in 2001.13 Both the ADA and the
Federal Health Resources and Service Administration estimate that the decline in professionally active dentists will continue

through 2020 (Figure 7).5
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Figure 7 . Dentists per 100,000 U.S. Population (1950-2020).

This projected inadequate supply of dentists and the increased demand for preventive oral health care services will result
in an increased need for licensed dental hygienists in the future. The supply of dental hygienists has far outpaced that of

dentists, with the number of dental hygienists doubling in the past 20 years.13 Additionally, there is some question as to
whether there is a need to significantly increase the number of dentists. When considering increasing the supply of dentists,
thought must be given to the current trends of population demographics, changing disease patterns, oral health status, and
accessibility to care. From these trends, it could be expected that a fewer number of dentists might be needed to manage

the oral health needs of an expanding U.S. population.5

If the supply of dentists does not increase, the demand for dental services will cause a significant rise in prices and would
result in decreases in dental utilization, thus affecting the national oral health status. Because price, utilization, and
expenditures are all affected by the conditions of supply, it is imperative to the economic health of the dental services
market to adopt or implement various changes regarding the supply of services or manpower that currently structure the

supply side of the dental market.15

The Economic Impact of Preventive Dental Hygiene Services on the Existing Disparities in Oral
Health care

Consumer expenditures for dental services in the United States were $56 billion in 1999.16 These expenditures indicate
two economic facts: (1) that oral diseases and conditions continue to burden the nation and (2) that, as a reflection of the
value they place on oral health, consumers are able and willing to invest in the prevention, treatment, and rehabilitation

of oral conditions.4 According to the U.S. Surgeon General's report on oral health, the basic message is: "One cannot be
healthy without good oral health. It calls attention to the fact that good oral health can be achieved by all Americans,

including the most vulnerable citizens-the elderly, poor children, and many members of racial and ethnic minority groups."4

However, an estimated 25 million Americans are experiencing barriers to care because of their socioeconomic status, such

as race, age, sex, cultural differences, and basic lack of oral health knowledge.4 Further, more than 150 million Americans

have no dental insurance or have extremely limited coverage.17 This under- utilization of oral health care services places

an economic burden on all health care systems.18

A recent longitudinal study on the analysis of dental service utilization over a 20-year period, from 1977 to 1997,
characterizes the dental utilization patterns of Americans. Utilizing data from the National Medical Expenditures Survey
(NMES) and Medical Expenditure Panel Survey (MEPS), the authors provided national estimates of dental visits for each
of the several socioeconomic and demographic categories during 1977, 1987, and 1996. Through mailed surveys for each
year, the authors were able to construct a multivariate statistical model to assess the relative impact of socioeconomic and
demographic variables on dental service utilization during the 20-year period.
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The results indicated no significant difference in the rate of utilization during this 20-year period. Those that could access
dental services continued to do so, while the lower socioeconomic populations continued to be barred. However, by 1996
a significant narrowing in the utilization rate gap was observed between whites and nonwhites. The data also showed that
the gap in utilization rates between lower and higher income individuals widened during the 20-year period, which is
congruent with employment status. People who were employed at any time during the study year were more likely to see
a dentist. The authors further suggested that policy efforts to reduce the gaps in socioeconomic and demographic disparities
appear to have been unsuccessful. In fact, the utilization rates widened between these income groups during the study
period. As for the overall trend in the general population, the study found decreased dental visits per person. In conclusion,
people who use dental services are more likely to have fewer visits per year on a per capita basis than they did in 1977.
This may be due to fewer services needed or requested by clients. Such speculation is consistent with other studies on
dental service utilization, which report an increased proportion of dental services for routine diagnostic and preventive

services only.7, 19

Although there have been gains in oral health status for the population as a whole, gains have not been evenly distributed
across sub-populations. Of the 130,836 professionally active dentists in the United States in 2000, 91.7% were in private

practice.4 Yet, an estimated 25 million individuals reside in areas lacking adequate dental care services, as defined by

Health Professional Shortage Area criteria.20 Access to private dental offices, which increases utilization, is one of the

barriers that underserved populations face, along with the high cost of dental care.12

The most effective method of defining the oral health needs of a population is a community-based approach that uses

principles of public health.21 One oral health policy study states that "oral health services must be integrated into the general

health continuum."21 Another study describes a three-tiered methodology of a prevention continuum for cost-effective
public health. Primary prevention is the most cost-effective level, fostering health education, disease prevention, and health
promotion strategies (i.e. water fluoridation, dental sealants, and prophylaxis). Secondary prevention eliminates or reduces
disease in its early stages. While this stage of prevention is effective, it is also more expensive, requires more technology,
and is not as efficient as primary prevention. Tertiary prevention requires extensive rehabilitation and surgical procedures,

both of which are more expensive services and require more providers training.20, 22

Of the dollars spent on health care in the United States, fewer than 5% target prevention.23 Therefore, utilizing the concepts
of Leavell, primary prevention is the most cost-effective means to reach underserved populations while producing a positive
economic impact on both government and individuals. Further, primary prevention strategies involve licensed dental

hygienists and do not require a dentist to perform such duties.21 Yet, current public health programs utilize less than 5%
of the dental care budget that supports federal, state, and local dental public health programs, and many such programs

have experienced serious cutbacks in recent years.24

A study published by Partnership for Prevention established that statewide oral health tracking systems are effective means
to establish data about community oral health status and disease risks. Such systems would be needed to plan effective
oral health programs for high-risk populations. For example, the North Carolina Dental Health Program utilized a tracking
system that identified oral health needs by using public health dental hygienists to screen students in kindergarten and

fifth grade to determine and document their oral health status.25 One national health objective is for all states and the

District of Columbia to have oral health tracking systems in place by 2010, according to Healthy People 2010.25, 26

Further, the Center for Policy Alternatives documented 15 states that introduced legislation to improve access to oral

health. Of the various legislative bills, many involve licensed dental hygienists.17 The economic trend is to spend oral
health care dollars in the most efficient way possible by spending funds on programs where the change in oral health status

will be greatest per dollar spent.15 Dental hygienists should be recognized as the major resource for attaining cost-effective

oral health policy goals.18
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Discussion

Historically, limited attention has been given to the economic impact of dental hygiene preventive services, resulting in
public health policy that is unplanned, with little focus on disease prevention and oral health promotion. The data that was
obtainable revealed that where there is an increase in preventive dental services utilization, a significant decrease in
restorative needs exists.

The economic impact of preventive dental hygiene oral health care services on the consumer has yet to be measured
completely. Considering the increase in accessibility, mainly because of the impact of employer-based dental insurance,
the consumer has been able to seek dental services that historically were not utilized or even valued. Dental insurance is

a major determinant of dental utilization.4 More Americans now benefit from the multitude of strategies involved in
administering oral health disease prevention services. Dental hygienists, in the majority of private practices, administer
these preventive oral health care services under the auspices of a consumer advocate, educator, and clinician.

Economically, Americans spend more for dental services than they did in the past. These expenditures indicate an increase
in accessibility, and thus utilization, and they show a willingness to invest in dental care and signify the increased value
being placed on oral health. More Americans are dentate, free of dental diseases, and need only routine biannual oral
prophylaxis rather than the more expensive restorative-based services. This marks a complete transition of dental needs
over a 40-year span. With improved oral health and positive health outcomes, one cannot evaluate the true economic
impact of preventive oral health care services because of the diversity of variables affecting oral health. For these reasons,
the billions saved in dental expenditures through preventive oral health care services and dental research is likely to
underestimate the full value of these activities according to the review of literature.

As small business entrepreneurs, dentists are interested in increasing their profit margins while providing oral health care
services. However, the consumer seeks less costly preventive dental care primarily because insurance benefits provide
total coverage for those services while covering only a percentage of the more expensive dental services. Dental insurance
has not only impacted the consumer through accessibility and financial means, but has also economically impacted the
dental practice in two distinct relationships. First, dental insurance has increased client population, which has increased
utilization of dental services, which, in turn, has increased profit margins for the dental practice. Secondly, this increase
in dental utilization has resulted in decreased demand for restorative and/or invasive dental services, thus reducing dental
expenditures. Within this literature review, more dental expenditures are going for preventive oral health care services
rather than for the more expensive and invasive procedures, causing the decrease in per capita income to the dental practice.

This transition from a historically restorative-based practice has resulted in a significant improvement in the oral health
status of clients. This positive oral health outcome trend has created more of a realignment of dental services, rather than
the expected negative economic impact on the dental practice seen in the review of literature. Consumers with more
disposable income are seeking and demanding alternative dental services, such as cosmetic dentistry, implant technology,
and adult orthodontics, as a means to continue to improve their oral and total health. Therefore, dentistry as a business has
witnessed significant profitability gains on a cumulative basis, due in part to aesthetic dental services (Charles Blair, DDS,
president of Dr. Charles Blair and Associates, Inc.; personal communication with author, November 2001).

The other side to this economic analysis concerns the existing disparities in the oral health status of the underserved

populations, as noted in Oral Health in America: A Report of the Surgeon General.4 While collaboration between dentists
and dental hygienists continues to provide comprehensive oral health care to those who can afford and access care, dentistry's
ethical challenge in the new millennium is to address these recognized disparities in the underserved populations whose
unmet dental needs are enormous. Public dental health programs have not been successful thus far; therefore, dental
professionals need to make the difference. Are dentists and licensed dental hygienists willing to break from their private
practices to reach the underserved? Are dentists willing to address supervision laws allowing dental hygienists to practice
in underserved areas without supervision? Is the profession of dental hygiene ready to address this issue? Are dentists
willing to accept more Medicaid clients? Are dentists willing to offer more Donated Dental Services. to indigent populations?
These are the concerns and decisions that face dentistry today and in the future.

Genuine improvements in oral health spending and policies are only possible with a paradigm shift from curing disease
to disease prevention and promotion of oral health. Dental hygiene, as an oral health profession, promotes total health
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through the prevention of oral diseases. However, the limitations for increasing the scope of practice for dental hygienists
to reach the low socioeconomic populations are numerous. Laws for practice restrictions of licensed dental hygienists
significantly prevent the increase of access and utilization of diagnostic and therapeutic preventive oral health care services

outside the private practice.21 Presently, 47 states in the United States have, in various approaches, moderated direct

supervision laws for dental hygienists.27 The increase in the role of dental hygienists positioned in public health environments
promotes renewed emphasis on setting and attaining oral health policy goals that address disparity issues for underserved
populations. Alfred Fones, the founder of dental hygiene, indicated that the profession is distinct and should be positioned
as such in dental public health. In fact, Fones believed that dental hygienists could provide education and dental hygiene

treatment outside the dental office, with particular focus on mass pediatric prevention.1

Conclusion

The economic success that consumers and small business dental practices have witnessed with preventive dental hygiene
services currently continues to improve the oral health status of Americans. With the existing disparities, however,
underserved populations have yet to experience the same success and results. If the business of dentistry, as the review of
literature states, is experiencing significant gains in practice profitability on a cumulative basis, would it not be imperative
that the profession of dentistry ethically reach the underserved populations? The impact would be equal to the striking
results witnessed by those already served. Although the data and specific statistics are broad-based, this report may be the
impetus for more research towards attaining documented results.
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Notices

ADHA-sponsored awards

Deadlines are approaching for the following ADHA-sponsored awards. For more information and to download applications,
please visit www.adha.org.

Wrigley/ADHA Tobacco Intervention Award

March 15, 2005 deadline

Linda DeVore Leadership Scholars Program

March 31, 2005 deadline

2005 Student Presentations and Awards Program

March 31, 2005 deadline

2005 SADHA Community Service Award

April 15, 2005 deadline

Academy of Laser Dentistry

The Academy of Laser Dentistry (ALD) is now accepting registration for an introductory hands-on course in lasers at the
ALD 12th Annual Conference and Exhibition in New Orleans, from April 6-9, 2005. The course will be held during a
pre-conference session on April 5, 2005, and will provide a comprehensive overview of the clinical applications of lasers
in contemporary dental practice. Advanced level courses are also available. For more information and to apply, please
visit www.source2005.org/certification.htm
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