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EditorialEditorial
Do Something. Be a Leader.
Rebecca Wilder, RDH, BS, MS

What does leadership mean to 
you?

I recently attended a meeting 
where the central theme was pro-
fessional leadership. The very es-
sence of the word can be scary to 
some. I have heard many profes-
sional dental hygienists say they 
do not have leadership qualities, 
they cannot stand up in front of a 
group of people and speak with-
out almost passing out or they 
have too many things to deal with 
in their life to take on a leadership 
role. Maybe one day, they say, 
.they will have time to be a leader 
and contribute to the profession. 
The reality is that, in most orga-
nizations, 20% of the members 
do most of the work and carry the 
load of the remaining 80%. What 
this means is that leadership in 
dental hygiene is carried out by 
20% of the members. It seems to 
me that we have many untapped 
leaders out there.

At the same meeting on leader-
ship, the presenter recited a poem 
that you may have heard before.

Everybody, Somebody, Any-
body, and Nobody

This is a little story about four 
people named Everybody, Some-
body, Anybody, and Nobody. 
There was an important job to 
be done and Everybody was sure 
that Somebody would do it. Any-
body could have done it, but No-
body did it.  Somebody got angry 
about that because it was Every-
body’s job.  Everybody thought 
that Anybody could do it, but 
Nobody realized that Everybody 
wouldn’t do it.  It ended up that 
Everybody blamed Somebody 

when Nobody did what Anybody 
could have done.

- Author unknown

The poem made me think about 
our profession and how much we 
need leadership development. My 
philosophy is that everyone has 
some leadership potential. This 
does not mean that everyone will 
be a national leader, but it does 
mean that everybody/somebody/
anybody can take on a role of 
importance and make a contribu-
tion. Personally, I did not start off 
being a leader - I was perfectly 
happy being a follower. Rarely 
is one born a leader. However, 
I was fortunate to have mentors 
who were good leaders and they 
showed me the way. I learned 
by observation. I started slow by 
volunteering under the direction 
of somebody else. The first time 
I stood before an audience of my 
peers to make a professional pre-
sentation I was petrified! But, I 

learned and persevered and can 
now stand in front of a room full 
of people and talk about dental 
hygiene. You see, that is the thing 
about leadership. Through desire 
and perseverance, one can be-
come a leader, but the skills need 
to be continuously honed and 
developed. One never really “ar-
rives,” which is what makes lead-
ership development so dynamic 
and contagious.

What role could you take on 
as a leader in dental hygiene? 
It might mean being a leader in 
the local component of your den-
tal hygiene association, or tak-
ing the lead with a community 
oral health event. What about 
teaching a group of caretakers 
the techniques for good oral hy-
giene that might touch the lives 
of patients in a nursing home? It 
may mean going into a school to 
talk about the importance of oral 
health or presenting a Power-
Point presentation to a group of 
middle school students about the 
detrimental effects of tobacco use 
or use of drugs. Or perhaps you 
have a passion for the legislative 
process and want to get involved 
politically. You can take on a big 
role or an ever so small role – it 
doesn’t matter. What matters is 
that you take on a role. 

Our profession needs Every-
body, Somebody, Anybody to be 
involved, support the profession 
of dental hygiene and make a 
difference. Do Something. Be a 
Leader! 

Sincerely,
Rebecca Wilder, RDH, BS, MS
Editor-in-Chief, Journal of Den-
tal Hygiene
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Health Literacy and Patient Communication
Karen Williams, RDH, PhD

Linking Research to Clinical PracticeLinking Research to Clinical Practice

The purpose of Linking Re-
search to Clinical Practice is to 
present evidence–based informa-
tion to clinical dental hygienists 
so that they can make informed 
decisions regarding patient treat-
ment and recommendations. Each 
issue will feature a different topic 
area of importance to clinical den-
tal hygienists with A BOTTOM 
LINE to translate the research 
findings into clinical application.

Miller E, Lee J, DeWalt DA, Vann 
WF. Impact of caregiver literacy 
on children’s oral health outcomes. 
Pediatrics. 2010;126(1):107-114. Commentary

Objective: The objective of this 
study was to examine the relationship 
of primary caregivers’ literacy with 
children’s oral health outcomes.

Methods: We performed a cross-
sectional study of children who were 
aged ≤6 years and presented for an 
initial dental appointment in the 
teaching clinics at the University of 
North Carolina at Chapel Hill School 
of Dentistry. Caregiver literacy was 
measured using the Rapid Estimate 
of Adult Literacy in Dentistry (RE-
ALD-30). The outcome measures 
included oral health knowledge, oral 
health behaviors, primary caregiver’s 
reports of their child’s oral health 
status and the clinical oral health sta-
tus of the child as determined by a 
clinical examination completed by 
trained, calibrated examiners.

Results: Among the 106 care-
giver-child dyads enrolled, 59% of 
the children were male, 52% were 
white and 86% of caregivers were 
the biological mothers. The bivari-
ate results showed no significant 
relationships between literacy and 
oral health knowledge (p=.16) and 
behaviors (p=.24). However, there 
was an association between literacy 
and oral health status (p<0.05). The 

multivariate analysis controlled for 
race and income. This analysis re-
vealed a significant relationship 
between caregiver literacy scores 
and clinical oral health status as de-
termined by using a standardized 
clinical examination. Caregivers of 
children with mild to moderate treat-
ment needs were more likely to have 
higher REALD-30 scores than those 
with severe treatment needs (odds 
ratio: 1.14, 95% confidence interval 
- 1.05-1.25, p=0.003). 

Conclusions: Caregiver literacy 
is significantly associated with chil-
dren’s dental disease status

Commentary: Health literacy has 
been identified as an important factor 
in general health outcomes. Recent-
ly, numerous studies suggested that 
poor health literacy results in greater 
health disparities, especially in vul-
nerable populations. In a recent col-
umn (J Dent Hyg. 2010;84(1):6-9.), 
I discussed the importance of engag-
ing patients in meaningful interaction 
where the patient has the opportunity 
to explore their values and beliefs 
about oral and dental health, exam-
ine pros and cons related to changing 
oral health behaviors and articulate 
and resolve ambivalence to change 
in a non-judgmental environment. 
The reviewed studies on motivation-
al interviewing provided evidence 
that strategies aimed at eliciting the 
patient’s own motivation towards 
behavior change allows them to be-
come invested in the change process, 
which can result in better health out-
comes. Concomitantly, it is impor-
tant to understand that many patients 
come to us with low health literacy, 
which may impact their ability to 
“obtain, process, understand and act 
on (health) information and services 
needed to make appropriate (health) 
decisions” (Healthy People 2010).

Historically, dental hygienists 
were taught to provide patient edu-
cation through brushing/flossing 
demonstration, often accompanied 
by written educational materials sent 
home with the patient. Even today, 
this is a common strategy. This, cou-
pled with a large volume of written 
patient educational materials avail-
able (a search on Google yielded 
more than 8 million hits), makes it 
easy for clinicians to distribute ma-
terials, often without having a full 
understanding of the patient’s level 
of health literacy. Results published 
by the 2003 National Assessment 
of Adult Literacy (sponsored by the 
National Center for Education Statis-
tics) suggest that 43% of adults in the 
U.S. are unable to use print materials 
for daily activities, including health 
activities. Moreover, other research-
ers were able to demonstrate that 
28% of parents had very low health 
literacy, with more than 66% unable 
to correctly provide demographic 
data on health insurance forms. This 
low level of health literacy in the U.S. 
translates to more than 77 million 
individuals struggling with health 
care. In the area of general health, 
research has shown that poor health 
literacy results in less use of preven-
tive services, more hospitalizations, 
greater costs and poorer outcomes. 
Given that dental caries is still the 
most common disease in children, 
these researchers hypothesized that 
caregivers poor health literacy may 
be a contributing factor to children’s 
poor oral health.

This study used a cross-sectional 
approach to determine if there was a 
relationship between primary care-
giver’s literacy and the child’s oral 
health. One hundred and six care-
giver/children dyads attending the 
University of North Carolina School 
of Dentistry teaching clinic com-
prised a convenience sample in this 
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study. Children who presented for 
either an initial emergency or new 
patient exam were recruited for the 
study. In order to qualify for partici-
pation, children had to be ≤6 years 
of age and accompanied by their 
primary caregiver. Informed consent 
was obtained from the caregiver. If 
caregivers had difficulty reading 
the consent or HIPAA form, an in-
terviewer assisted them by reading 
these documents aloud. Caregivers’ 
literacy was then assessed using the 
Rapid Estimate of Adult Literacy in 
Dentistry (REALD-30). This instru-
ment, comprised of 30 words related 
to dentistry, assesses reading ability 
within a dental health context. Care-
givers were asked to read the words 
aloud and told to skip any word that 
they did not recognize. They were 
scored one point for each word read 
and pronounced correctly. Addition-
ally demographic information, oral 
health knowledge, perceptions or 
oral health status and potential bar-
riers were assessed using a verbally 
administered questionnaire. Follow-
ing the assessment of the caregiver, 
the child’s dental status was assessed 
using a 3-point caries severity index. 
Caregiver assessment was accom-
plished by 2 trained interviewers us-
ing a standardized sequence aimed 
at minimizing embarrassment. Chil-
dren’s examinations were performed 
by 2 calibrated clinical examiners.

Approximately 60% of the chil-
dren were males, with race dis-
tributed as follows: white (53%), 
Black/African American (23%), 
Latina (10%) and other (14%). Ap-
proximately 86% of caregivers were 
mothers and only 33% had college 
degrees. Overall, the distribution of 
household income was fairly low, 
with 46% reporting yearly incomes 
≤$30,000. Caregivers overall level 
of oral health knowledge was fairly 
good (mean of 7.5 out of a possible 
11 points). However, 43% reported 
they had fed their child by bottle at 
night. Of interest, approximately 
57% perceived their child’s dental 
health to be excellent, whereas 44% 
of children were caries free.

Results showed that REALD-30 

score was not related to overall den-
tal knowledge. However, the knowl-
edge item about sugar exposure and 
caries risk was significantly related 
to the health literacy measure. Lo-
gistic modeling was used to exam-
ine whether the REALD-30 was 
significantly associated with disease 
severity (none/mild/moderate versus 
severe) while controlling for child’s 
race and household income. The 
odds of children having the less car-
ies severity were 1.14 times greater 
if caregivers had higher literacy 
scores. A relationship was not found 
between caregivers health literacy 
and perceived dental status of child.

This study is one of the first empir-
ical investigations exploring the rela-
tionship between caregiver’s health 
literacy and child’s caries status. 
As such, the results have important 
implications for dental hygiene cli-
nicians. Clear and appropriate com-
munication techniques are needed if 
hygienists hope to have an impact on 
improving children’s oral health. If 
the caregiver’s literacy is taken into 
account during patient/parent en-
gagement and communication, the 
clinician will undoubtedly be more 
effective. Additionally, understand-
ing that poor caregiver literacy can 
predispose children to higher caries 
risk is important to keep in mind dur-
ing professional interventions with 
pediatric patients.

Parker EJ, Jamieson LM. Associa-
tions between Indigenous Austra-
lian oral health literacy and self-
reported oral health outcomes. 
Bmc Oral Health. 2010;10(3):3.

Objective: To determine oral 
health literacy (REALD-30), oral 
health literacy-related outcome as-
sociations and to calculate if oral 
health literacy-related outcomes are 
risk indicators for poor self-reported 
oral health among rural-dwelling In-
digenous Australians.

Methods: 468 participants (aged 
17-72 years, 63% female) com-
pleted a self-report questionnaire. 
REALD-30 and oral health literacy-
related outcome associations were 
determined through bivariate analy-

sis. Multivariate modeling was used 
to calculate risk indicators for poor 
self-reported oral health.

Results: REALD-30 scores were 
lower among those who believed 
teeth should be infrequently brushed, 
believed cordial was good for teeth, 
did not own a toothbrush or owned 
a toothbrush but brushed irregularly. 
Tooth removal risk indicators includ-
ed being older, problem-based den-
tal attendance and believing cordial 
was good for teeth. Poor self-rated 
oral health risk indicators included 
being older, health care card owner-
ship, difficulty paying dental bills, 
problem-based dental attendance, 
believing teeth should be brushed 
infrequently and irregular brushing. 
Perceived need for dental care risk 
indicators included being female and 
problem-based dental attendance. 
Perceived gum disease risk indica-
tors included being older and irregu-
lar brushing. Feeling uncomfortable 
about orofacial appearance risk indi-
cators included problem-based den-
tal attendance and irregular brushing. 
Food avoidance risk indicators were 
being female, difficulty paying den-
tal bills, problem-based dental atten-
dance and irregular brushing. Poor 
oral health-related quality of life risk 
indicators included difficulty paying 
dental bills and problem-based den-
tal attendance.

Conclusions: REALD-30 was 
significantly associated with oral 
health literacy-related outcomes. 
Oral health literacy-related out-
comes were risk indicators for each 
of the poor self-reported oral health 
domains among this marginalized 
population.

Commentary
As with many poor and disad-

vantaged populations in the U.S., 
Indigenous Australians have greater 
unmet health needs than non-Indig-
enous Australians. Moreover, they 
suffer a greater burden of oral dis-
eases with more severe periodon-
tal disease, fewer filled teeth, more 
missing teeth and less access to pre-
ventive care than their non-Indig-
enous counterparts. These authors 
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The Bottom Line
Effective patient-engagement 

and communication to effect oral 
health-related behavior change is 
one of the most rewarding, and 
challenging roles for dental hygien-
ists. In the past decade, increasing 
attention has been given to factors 
that influence optimal oral health 
outcomes, as well as those that in-
crease adverse outcomes. As I con-
cluded in my previous column on 
Motivational Interviewing, applica-
tion of the findings from cognitive 
psychology to oral health education 
and preventive counseling increases 
the likelihood of successful behav-
ior change on the part of our pa-
tients. Similarly, understanding the 
role that health literacy plays in ad-
versely impacting oral health, espe-
cially in underserved populations, 
is critical to maximizing impact of 
educational efforts.

In 2003, the American Dental 

Education Association approved 
the competencies for Entry into 
the Profession of Dental Hygiene. 
[J Dent Ed. 2008;72(7);827-831]. 
This document requires the gradu-
ating hygienist to possess general 
knowledge regarding health, health 
determinants and characteristics of 
various populations that influence 
oral health in individuals and popu-
lations. As evidence about health 
disparities increases, dental hygiene 
clinicians need to reconsider their 
practice standards and modes of 
patient-engagement and, as needed, 
re-tool in order to increase their ef-
fectiveness with individuals and 
populations. In the context of oral 
health, clinicians need to under-
stand that functional health literacy 
includes the knowledge, skills and 
capacity for individuals to under-
stand the causes of disease, to en-
gage in self-promoting oral health 
behaviors, to be able to navigate 
dental delivery systems effectively 
and to make decisions that advance 
their oral health. This implies that 
dental hygiene interventions can-
not be conceptualized and delivered 
to individuals in a standardized 
manner. Increasing collection of 
patient-level and population-level 
information to better assess literacy 
skills is just as important as using 
findings from cognitive psychology 
to engage patients effectively. The 
results from the above referenced 
studies provide preliminary evi-
dence to support that health literacy 
varies widely within and between 
populations, appears to be predic-
tive of oral health outcomes and is 
an important factor in managing pa-
tients and populations.

These studies suggest that oral 
health literacy may be a critical 
predictor of patient and population 
based outcomes. Clearly, the science 
on health behaviors, health literacy 
and engaging patients effectively 
is still fairly young. The growing 
body of evidence in dentistry and 
medicine suggests that achieving 
optimal oral health is only achiev-
able by understanding the complex 
nature of human behavior. I antici-

took a slightly more sophisticated 
approach to exploring the relation-
ship between health literacy and oral 
health measures by including other 
explanatory factors in their predic-
tive model, including: age and sex, 
socio-economic factors, use of den-
tal services, oral health knowledge, 
oral health literacy and current oral 
health behaviors. Like the previous 
study, they used the REALD-30 to 
assess oral health literacy. However, 
oral/dental status was obtained via 
self report of 7 domains: having had 
one or more teeth extracted, self-
rated oral health, perceived need for 
care, discomfort about appearance, 
food avoidance because of tooth/
mouth problems and oral health-
related quality of life.

Four-hundred and sixty-eight In-
digenous Australians living in the 
Port Augusta region of South Aus-
tralia participated in the study. The 
study was approved by the Aborigi-
nal Health Council of South Aus-
tralia as well as the University of 
Adelaide Research Ethics Commit-
tee. All subjects provided informed 
consent, and for those with limited 
reading ability, the consent form 
was read to them during the consent 
process. The average age of partici-
pants was 38, with 63% female.

Seventy percent reported that 
they had lost at least 1 tooth, 56% 
reported needing fillings or extrac-
tions, 56% were uncomfortable 
about the appearance of their mouth 
and 55% avoided eating certain 
foods because of their oral condi-
tion. Feeling uncomfortable about 
one’s appearance was higher for 
older participants with low health 
literacy scores and those who did 
not brush teeth the preceding day. 
Additionally, those with lower oral 
health related quality of life were 
more likely to have lower literacy 
scores and seek care only when ex-
periencing dental problems.

REALD-30 scores were com-
pared between individuals who do 
and do not brush daily, between 
those who own versus don’t own 
a toothbrush and between those 
who believed that cordial was good 

versus bad for the teeth. In these 
comparisons, not surprisingly, indi-
viduals with higher health literacy 
scores were more likely to engage 
in health promoting behaviors and 
beliefs. In the multivariate model-
ing, after controlling for other pos-
sible confounders, low health lit-
eracy was found to be a statistically 
significant independent risk factor 
for all 7 self-reported oral health 
domains.

The authors were quick to cau-
tion that the participants in this 
study were a convenience sample 
from a defined region in Australia, 
and the REALD-30 measures word 
recognition, not comprehension or 
functionality. Despite these pos-
sible shortcomings, the consistency 
of association across all 7 domains 
of self-reported oral health gives 
some confidence that these find-
ings are not spurious. As a prelimi-
nary study of health literacy in this 
population, there is clearly a need 
to better understand the intricate 
nature of health literacy on adverse 
oral health outcomes in order for 
appropriate interventions to be for-
mulated.
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Summary
Over the past 3 years, I have 

advocated for dental hygiene clini-
cians to use best practice standards 
of care by incorporating scientific 
evidence into their daily practice. 
Research over the past decade about 
the multi-factorial nature of oral 
diseases, biological/social/cultural 
determinants of health and disease 
and principles of human behav-
ior and cognition as they relate to 
health behaviors has changed the 
landscape for dental hygiene prac-
tice. Concomitantly, scientific find-
ings provide excellent guidance on 
how dental hygienists can raise the 
bar in their own practices. It has 
also clarified the level of unmet 
need and possible reasons for poor 

pate over the next decade that den-
tal and dental hygiene researchers 
will unravel and understand much 
of this complexity and identify el-
ements for effective interventions. 
Until that time, the following con-
clusions appear to be supportable 
from the emerging literature:

Oral health literacy, like gen-• 
eral health literacy, is highly 
variable in human populations 
and appears to be related to oral 
health outcomes
Dental hygienists need to be • 
cognizant of their patient’s 
health literacy as low literacy 
may present a barrier to oral 
health education
Achieving optimal oral health • 
requires clinicians who can use 
emerging scientific information 
on health outcomes

oral and general health in America. 
The impact of poor health literacy 
on an individual’s health seeking 
behaviors, adoption and mainte-
nance of preventive care, ability to 
make good decisions about daily 
oral care and understanding of pro-
fessional counsel needs to be at the 
forefront of every clinician/patient 
interaction.

Many free resources exist for 
clinicians to improve their under-
standing of health literacy.  The Na-
tional Patient Safety Foundation has 
developed the AskMe3 campaign 
(http://www.npsf.org/askme3/), 
which seeks to improve patient/
clinician communication by provid-
ing simple strategies for health care 
providers and patients alike. Health 
Resources and Services Administra-
tion has a free on-line course aimed 
at improving patient/clinician com-
munication by addressing issues of 
literacy and cultural competency 
(http://www.hrsa.gov/publichealth/
healthliteracy/). This on-line course 
can be done at one’s leisure and takes 
approximately 5 hours to complete. 
Lastly, organized dentistry recently 
adopted the ADA Health Literacy 
in Dentistry Action Plan for 2010-
2015 (http://ada.org/sections/pro-
fessionalResources/pdfs/topics_ac-
cess_health_literacy_dentistry.pdf). 
This document provides valuable 
information about the impact of 
poor health literacy in dentistry and 
outlines a multi-faceted action plan. 
It is available on-line as a PDF file 
and a must-read for all oral health 
professionals.

Dental hygiene education is be-

ginning to incorporate health litera-
cy content into curricula. Evolution 
of curricula from an evidence-based 
perspective offers the most effective 
means for changing patient/clinician 
communication, however, experi-
enced clinicians in the field have the 
responsibility to remain abreast of 
research findings and intentionally 
select continuing education venues 
that allow them to retool to improve 
patient outcomes. Clearly, dental 
hygienists are the key oral health 
professional to improve patient 
and population outcomes through 
preventive counseling and care. 
While having knowledge about the 
biology of oral health and disease 
at one’s fingertips is necessary for 
counseling patients, it is not suf-
ficient, especially for traditionally 
underserved populations and in-
dividuals with low health literacy. 
Clinicians must have superb com-
munication skills that take into ac-
count interacting with individuals 
and populations with a wide range 
of health literacy. Effective patient 
education and counseling can only 
occur when patients understand and 
can act on advice. As evidence in-
creases in this area, it undoubtedly 
will change the manner in which we 
engage our patients and effectively 
communicate.

Karen B. Williams, RDH, PhD, is 
a Professor and Chair of Biomedi-
cal and Health Informatics at the 
University of Missouri-Kansas City 
School of Medicine. 
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The Dental Hygiene Faculty Shortage: 
Causes, Solutions and Recruitment Tactics
Elizabeth Carr, RDH, BS; Rachel Ennis, RDH, BA; Laura Baus, RDH, BS

Abstract
Purpose: Peer-reviewed professional publications were examined for 
pertinent information associated with faculty shortages in the dental pro-
fessions. The review found 6 suggested causes, including inadequate 
compensation, lack of diversity amongst faculty, inadequate mentoring 
for new faculty, lack of modeling to prospective dental hygiene educators, 
little awareness of faculty shortages and lack of institutional support for 
dental hygiene faculty. The causes and solutions for faculty shortages and 
recruitment tactics employed by parallel professions were evaluated to 
determine their applicability to the dental hygiene faculty shortage. There 
remains a scarcity of information regarding dental hygiene faculty short-
ages and how dental hygiene programs and institutions should address 
such shortages.

Keywords: dental hygiene, faculty shortage, education, mentoring, diver-
sity, compensation

This study supports the NDHRA priority area, Professional Education 
and Development: Evaluate the extent to which current dental hygiene 
curricula prepare dental hygienists to meet the increasingly complex oral 
health needs of the public.

Critical Issues in 
Dental Hygiene
Critical Issues in 
Dental Hygiene

Perceived causes and suggested 
solutions for the dental hygiene 
faculty shortage play a role in 
America’s access to care prob-
lem. The ability of an individual 
to obtain dental care is known as 
access to care.1 The lack of ac-
cess to dental care gained national 
prominence in May of 2000 when 
the U.S. Department of Health and 
Human Services published the 
United States Surgeon General’s 
National Call to Action to Promote 
Oral Health.2 The American Dental 
Education Association (ADEA) be-
lieves dental educators should pro-
mote and ensure access to effective 
oral health care,3 and as debates re-
garding solutions are ongoing, the 
general consensus is that revers-
ing the trend of faculty shortages 
would create more dental care pro-
viders, and thus alleviate the access to 
care problem.1-3 This literature review 
focuses on the dental hygiene faculty 
shortage. Current peer-reviewed pub-
lications were examined for pertinent 
information associated with faculty 
shortages in the dental professions.

Introduction

Review of the Literature
Faculty shortages affect both stu-

dents and patients.4 Some of the rea-
sons faculty positions remain open 
are too few applicants, more faculty 
members leaving academia than en-
tering and faculty members moving 
into private practice.5,6 Information 
assessing dental hygiene educators 
reveals almost half of full-time fac-

ulty members are approaching retire-
ment age, which is expected to create 
vacancies within the next 10 years.5-8

Shortages may stem from den-
tal hygienists lacking the education 
needed to become effective educa-
tors.8,9 According to the Commis-
sion on Dental Accreditation, dental 
hygiene educators should possess 
a minimum of a baccalaureate de-
gree.10 Many educational settings re-
quire full-time faculty to hold at least 
a master’s degree.8 Careers in aca-
demia require skills and knowledge 
that are not included in entry-level 
dental hygiene programs, which es-
tablishes the necessity for more bac-
calaureate and masters level dental 
hygiene programs.8,9 The conversion 
of existing associate degree dental 

hygiene programs to baccalaureate 
degree is also needed to address the 
dental hygiene educator shortage.8

Compensation
Compensation differences be-

tween private practice and dental hy-
giene educators may be a reason for 
the dental hygiene faculty shortage.8 
Some educational settings offer sala-
ries lower than what practicing den-
tal hygienists earn, which may result 
in fewer dental hygiene graduates 
pursuing careers in education.9 New 
graduates prefer clinical practice over 
academia because the remuneration in 
education is inadequate to cover their 
outstanding debt loads.6 Disclosures 
of benefits not available to practicing 
dental hygienists, such as predictable 
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and stable income, extended time 
off, retirement and paid medical and 
dental insurance, should be offered 
to prospective educators.6 Academia 
offers a stimulating intellectual envi-
ronment, satisfaction from teaching, 
textbook writing, lecturing, patent-
able research, continued education 
and faculty practice opportunities.4,6 
Undergraduate dental hygiene stu-
dents should be supplied with infor-
mation about how graduate educa-
tion can lead to faculty positions and  
potential paid memberships to ADEA 
and the American Dental Hygienists’ 
Association, continuing education, 
uniform allowances and malpractice 
and licensure fees.8,9,11

Diversity
The lack of diversity among fac-

ulty may contribute to the lack of 
diversity among dental hygienists. 
Ninety-four percent of full-time bac-
calaureate dental hygiene faculty 
members are Caucasian, and 96% 
are female.8 Eighty-nine percent of 
dental hygiene program directors 
(n=203) reported 0 to 5% of the stu-
dent population were male, and 21% 
were minorities.5 Suggestions to re-
cruit minorities include using televi-
sion, radio and print media to recruit 
diverse ethnic, racial and gender 
groups.8

ADEA formed the Center for Eq-
uity and Diversity and the Section on 
Minority Affairs  to advance diver-
sity in dental professions, develop 
comprehensive strategies to increase 
minorities in dental professions and 
invite various presidents of organized 
dentistry and dental hygiene to define 
and discuss minority issues.12 Orga-
nizations such as the National Dental 
Association and the National Dental 
Hygienists’ Association represent 
African American dental profession-
als and serve as a recruitment tool 
for minorities in the dental profes-
sions.13,14

Mentoring
Health care professions have de-

fined a mentor as a person who guides 
another by being a teacher, role mod-
el, advisor, counselor and coach.15-18 

Advancement of the less experienced 
individual’s personal and professional 
life is a recurring premise of mentor-
ing.15-20 Thorpe and Kalischuk devel-
oped the Collegial Mentoring Model 
for nursing, described as a friendship-
based, collegial relationship promot-
ing honest and open communication 
over an extended period of time.18 A 
case-based analysis by Glickman et al 
discusses mentoring as 1 of 3 human 
relations fundamentals, along with 
motivating people and performance 
counseling.21 Mentors must possess 
special qualities such as experience, 
commitment to the role as mentor, 
acceptance, guidance and nurture 
of the protégé, being approachable, 
good interpersonal skills, a sense of 
self-confidence, faculty camaraderie, 
generosity, competence and a com-
mitment to the mentor/protégé rela-
tionship.16,20,22

Reviewing the literature revealed 
that the nursing profession utilizes 
mentoring in several different ven-
ues, from mentoring the neophyte 
faculty member, utilizing the College 
Mentoring Model for peer mentor-
ing, to mentoring interested under-
graduate students towards a career 
in academia.16,19,23,24 Dental educators 
use mentoring in the same manner as 
nurses.21,25-27

Although research demonstrates 
the benefits of mentoring and the 
continued need for formal or informal 
mentoring of faculty members, the 
existing dental hygiene publications 
related to mentoring focus on faculty 
development of academic careers or 
research, and not faculty recruitment 
and retention.15,16,19,21,28-31 Blanchard 
and Blanchard indicated 26% of den-
tal hygiene programs were actively 
pursuing student mentorship to facil-
itate student transitions into clinical 
practice or other career fields.32

Obstacles dental hygiene faculty 
encountered were lack of formal 
structure and evaluation of the men-
toring experience, variable mentor 
quality, lack of resources and inad-
equate support.32 Dental hygiene fac-
ulty are receptive to mentoring their 
undergraduates, but reported inade-
quate time in the existing curriculum, 

lack of faculty to administer the pro-
gram, lack of mentor volunteers, no 
perceived need for implementation 
and heavy workload as reasons for 
not implementing a formal mentoring 
program.31,32 Results from one survey 
revealed divisions in opinion regard-
ing the addition of formal mentoring 
programs, with 43% (n=43) in favor 
and 54.4% either opposed (n=36) or 
answering “maybe” (n=20).32 Inter-
estingly, a similar survey of dental 
hygiene program directors indicated 
a positive correlation between length 
of mentoring experiences of the di-
rector and job satisfaction.31

The importance of influencing un-
dergraduate students towards an aca-
demic career is a recurring theme in 
the literature when considering men-
toring as a solution to the dental hy-
giene faculty shortage.16,20,22,27,28,32-36 
Barnes noted that recognizing and 
mentoring undergraduate students 
and promoting the pursuit of a ca-
reer in academia should be used as a 
recruitment tactic for new faculty.33 
A survey of Canadian dental hy-
giene faculty regarding suggestions 
and topics for attracting new fac-
ulty included responses such as peer 
teaching, role modeling, mentoring, 
providing information about higher 
education, advertisement of higher 
education dental hygiene programs, 
courses discussing career options and 
encouragement of students toward 
pursuing academic careers.29

Role Modeling
Since students’ perceptions about 

dental hygiene faculty becomes their 
beliefs, incidental learning about fac-
ulty life must be provided in a posi-
tive light, hopefully inviting students 
towards an academic career.23,28,34 
Rosenfield notes modeling is a dou-
ble-edged process, not entirely in the 
control of the faculty member. A dif-
ference in practicing dental hygienists 
and dental hygiene faculty may influ-
ence the perception of students. Den-
tal hygiene students might perceive 
themselves as resembling dental hy-
gienists in private practice instead of 
dental hygiene faculty.28

Another reason students feel they 
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don’t resemble dental hygiene fac-
ulty is the difference in age between 
dental hygiene faculty and students. 
Bertolami et al makes the point that 
a mentor/role model loses effective-
ness if they are significantly older 
than their protégé.34

The educators affecting dental 
hygiene students may be project-
ing the message that dental hygiene 
education is not interesting, impor-
tant or fun. The effects frustrated 
faculty have on students are noted in 
Trotman’s study of dental students 
(n=30).35 The student interviews re-
vealed few examples of full-time 
faculty that made academic careers 
look attractive. Students perceived 
there was no incentive for teaching, 
and full-time faculty were pulled in 
too many directions while part-time 
faculty were viewed more as role 
models.35

A survey evaluating the emerg-
ing workforce of nurses’ (early to 
late 20s) preferences for faculty 
compared to responses from the en-
trenched nursing workforce (between 
ages 40 and 68) suggests a divide in 
faculty perception of students’ prefer-
ences for faculty behavior. The top 3 
answers of the well-established nurs-
ing workforce were clinical compe-
tence, approachability and a caring 
attitude, while emerging nurses listed 
approachability, good communica-
tions skills and professional attitude, 
respectively.36

Awareness
A  potential cause of the current 

dental hygiene faculty shortage may 
be a lack of awareness of the prob-
lem, as well as a lack of perceived 
opportunities, especially among 
students enrolled in undergraduate 
dental hygiene programs.11,37 To cre-
ate awareness of this issue, students 
should have the opportunity to ex-
plore career opportunities outside of 
the traditional curriculum, which typ-
ically directs students towards private 
practice.11 With most dental hygiene 
programs, there is evidence of a lack 
of emphasis on encouraging careers 
in academia, and students only have 
an abstract concept of teaching and 

research.11 When dental educators ask 
dental students to consider academic 
career aspirations, they are encourag-
ing them to make a career decision 
completely different from their initial 
career plan of clinical practice.34

Imprinting students early with the 
idea of becoming an educator and as-
sisting in financing their education 
can enhance recruitment of future ed-
ucators. In addition, educators should 
try to attract individuals who are inter-
ested in teaching as a moral vocation, 
with the goal of encouraging a career 
that may not be as lucrative, but more 
satisfying on a personal level.34

Students do not choose academic 
paths for various reasons. Financial 
compensation, the lack of interest in 
academia from the educational cul-
ture and students inability to make 
long term career decisions are all 
contributing factors.38 Students do 
not possess the knowledge or in-
formation necessary to make an in-
formed decision to pursue a career in 
education.39

Evidence suggests the dental pro-
fession as a whole does a good job 
of promoting the benefits of private 
practice, but this message is not con-
veyed regarding an academic career.38 
Solutions exist to help address the 
lack of encouragement to pursue a ca-
reer in academia. One solution would 
be to implement programs promoting 
both research and academic careers. 
Elective courses allowing students 
to experience teaching, including de-
veloping their own “micro course,” 
gives students exposure to a career in 
academia. An elective course, “Hands 
on Experience of Future Dental Edu-
cators,” was offered as an apprentice 
teaching experience at the UCLA 
School of Dentistry in 2000. Based 
on the feedback of student teachers 
(n=21) who participated in the elec-
tive course, the majority indicated it 
was a positive and rewarding experi-
ence. All but 1 of the student teachers 
indicated they would like to incorpo-
rate teaching into their future plans. 
This study suggests the positive im-
pact of the student teaching experi-
ence and could be incorporated into 
dental hygiene curricula.37

The ADEA task force on the Status 
of Allied Dental Faculty argued den-
tal hygiene faculty shortages, as well 
as demands for researchers, can be at-
tributed to the small number of mas-
ter’s programs in dental hygiene.39-41 
The recommendations from the task 
force included the use of technology 
to maximize faculty resources, loan 
forgiveness incentives and alternate 
ways of rewarding faculty.39

Institutional Support
Lack of institutional support 

through faculty development is an-
other problem contributing to dental 
hygiene faculty shortages. Faculty 
development is crucial in promoting 
academic excellence.41-46 Due to com-
peting research and clinical priorities, 
medical and allied health education 
does not get the attention needed 
to improve teaching or encourage 
scholarships for education.43 One 
approach utilized in several medical 
universities includes the implementa-
tion of formal faculty development 
programs.41 These have been referred 
to as grass roots programs,47 Medi-
cal Education Scholars Programs42 
and Academies.48 Goals of these 
programs were to enhance teaching 
methods, promote the scholarship 
of teaching, enhance curriculum de-
velopment, enhance assessments 
development, promote advising and 
mentoring and promote executive 
leadership skills.41-43,47,48

One such program used to address 
improving teaching and encouraging 
scholarship of education in the health 
sciences was conducted at West Vir-
ginia University.43 Led by univer-
sity administrators and a committee 
of teachers from the preclinical and 
clinical faculty programs from the 
schools of dentistry, medicine, nurs-
ing and pharmacy, a “cross-discipline 
Health Sciences Teaching Scholars 
Program” was developed.43 Begin-
ning as a weekly face-to-face pro-
gram, this evolved into a combina-
tion online web course with 1 hour 
weekly face-to–face meetings. Re-
sults of the program indicated the on-
line discussions encouraged thinking 
about the subject manner beyond the 
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classroom hours. Due to the avail-
ability of online access, learning was 
reinforced, and for the presenters of 
the online modules, web develop-
ment skills were enhanced. As the 
program evolved, participation in-
creased due to wide access of the in-
ternet, allowing greater flexibility for 
clinical faculty.

Other methods cited for faculty 
development include a 7-tier hierar-
chy developed by Ullian and Stritter, 
which includes individual activities 
such as self-assessment, observation 
of  “exemplary practice” videotapes, 
shadowing experienced or exempla-
ry teachers, being videotaped while 
teaching and receiving feedback, 
journal clubs, lunch-and-learn dis-
cussion groups, rewarding teaching 
effectiveness for new and junior fac-
ulty and tuition support for faculty to 
participate in graduate programs in 
education.45

The outcomes of these faculty 
development programs revealed an 
increase in enthusiasm for teaching, 
educational research, publications 
of educational abstracts, editorials, 
chapters and books and an increase 
in presentations about education at 
professional association meetings.46 
Although these faculty development 
programs have been successful, they 

Conclusion
Methods to address the dental hy-

giene faculty shortage are multifac-
eted. A combination of a situational 
approach using the suggestions dis-
cussed in this paper may provide suc-
cessful alleviation of the problem at 
individual institutions. Experimental 
programs addressing the recruitment 
of diverse faculty members are also 
needed. Information regarding den-
tal hygiene students and mentoring 
is not readily available. Research is 
needed to assess current dental hy-
giene programs and their use of for-
mal or informal mentoring programs, 
their implementation of the programs 
and their rate of success or failure. By 
creating awareness of the dental hy-
giene faculty shortage problem, iden-
tifying new approaches may become 
easier. Another step towards address-
ing the faculty shortage is to gain the 
acceptance and enthusiasm of entities 
willing to make the changes needed 
to alleviate the shortage. Although 
these approaches may be beneficial, 

the need for additional research re-
lating to the dental hygiene faculty 
shortage is necessary. It is critical for 
current faculty members to address 
the dental hygiene faculty shortage 
and encourage curriculum reform to 
aid the movement for faculty devel-
opment and recruitment both within 
their dental hygiene programs and 
through their local dental hygiene 
associations. With increased knowl-
edge of the approaches available to 
address the issue and action on the 
part of dental hygiene professionals, 
educators and institutions throughout 
the country, the dental hygiene fac-
ulty shortage may be alleviated in the 
future.
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have not been encouraged in health 
sciences.48 Inclusion of faculty de-
velopment programs may ultimately 
result in improved teaching perfor-
mance and better outcomes for stu-
dents.49
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A Case Study Associated with 
Oropharyngeal Cancer
Sandra J. Maurizio, RDH, PhD; Alicia L. Eckart, RDH, BS

Abstract
Purpose: Squamous cell carcinoma (SCC) is the most common oral malig-
nancy, commonly located on the anterior floor of the mouth, lateral borders of 
the tongue, tonsillar pillars and lateral soft palate. A 59 year old male presented 
to a Midwestern university dental hygiene clinic following referral for pre-radia-
tion and chemotherapy oral prophylaxis and comprehensive examination. He 
reported he found a firm lump in his neck and brought it to the attention of his 
general physician. Biopsy confirmed the diagnosis of SCC of the left tonsil. 
Surgery, radiation and chemotherapy were performed. This case study demon-
strates the need to include careful palpation of lymph nodes in every intra- and 
extra-oral examination. Dental hygienists should document significant findings 
and notify the dentist of abnormalities and the need for subsequent referral, 
providing early detection results in improved prognosis for those who encoun-
ter experiences with oral, head and neck cancer. quent referral, providing early 
detection results in improved prognosis for those who encounter experiences 
with oral, head and neck cancer.

Keywords: Oral cancer, squamous cell carcinoma, tonsillar cancer, oropha-
ryngeal cancer, radiation and chemotherapy, early detection

This study supports the NDHRA priority area, Clinical Dental Hygiene Care: As-
sess the use of evidence-based treatment recommendations in dental hygiene 
practice.

Case ReportCase Report

A 59 year old Caucasian male 
presented to a university dental 
hygiene clinic for a pre-radiation 
and chemotherapy examination 
and prophylaxis in late August, 
2007. Medical history revealed 
a recent diagnosis and surgi-
cal intervention for left tonsillar 
squamous cell carcinoma (SCC). 
The patient indicated he person-
ally discovered a submental lump 
while shaving. He brought the 
lump to a medical doctor’s at-
tention in June during a previ-
ously scheduled routine office 
visit. The patient was initially 
prescribed antibiotics. After no 
improvement with antibiotic 
treatment, the physician referred 
the patient to an otolaryngolo-
gist, who subsequently referred 
him to a head and neck surgeon at 
a regional cancer center. A CAT 
scan performed on June 10, 2007 
revealed an enlarged cervical chain 
of lymph nodes on the left side. Bi-
opsy obtained from the area identi-
fied SCC of the tonsil. A CAT scan 
of the chest and radiographs of the 
thoracic spine revealed no evidence 
of metastasis. A modified radical 
neck dissection was performed on 
August 21, 2007.

The patient indicated he quit 
smoking cigarettes in April 2007, 
after 35 years of one pack per day 
tobacco use, with occasional efforts 
to quit. The patient reported no his-
tory of spit tobacco use. The patient 
consumed 2 to 6 alcoholic bever-
ages per day. He continues to con-
sume alcohol, but has reduced his 
intake to 2 to 3 alcoholic beverages 
3 to 4 days per week. Dental history 
indicated sporadic dental treatment, 

Introduction

primarily limited to extractions. 
Other medical history findings were 
within normal limits.

Extra-oral examination revealed 
a 23 cm incision site originating in-
ferior to the left auricular lobe, ex-
tending along the sternocleidomas-
toid muscle to the area immediately 
superior to the clavicle and lateral to 
the midline of the submental region 
(Figure 1). A full mouth intraoral 
radiographic survey demonstrated 
generalized chronic periodontitis 
and missing teeth (Figure 2).

Intra-orally, there was evidence 
of recent oropharyngeal surgery. A 
triangular portion of the soft palate 
and tonsillar pillar was missing on 
the patient’s left side. A maxillary 
partial denture was present.

Treatment

Preventive and Restorative 
Treatment

Following consultation with sev-
eral dentists and dental hygienists, 
a maxillofacial surgeon, the dental 
hygiene student and the patient, a 
dental hygiene diagnosis was de-
termined and a treatment plan was 
developed. The patient provided 
informed consent. Because the ra-
diation oncologist would not initiate 
radiation therapy and chemotherapy 
until all dental treatment was com-
pleted, time was critical. The pa-
tient scheduled all preventive and 
restorative treatment during the 3 
week period following the initial 
examination. The dentist extracted 
2 teeth to avoid the possibility of 
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future osteoradionecrosis following 
radiation therapy.1-3 All restorations 
were completed. The maxillary par-
tial denture fit well and required no 
alterations. Additional intra- and 
extra-oral photographs were taken 1 
month postoperative.

The student dental hygienist per-
formed quadrant periodontal debri-
dement under local anesthesia and 
provided oral hygiene instructions. 
Fluoride varnish was applied to 
exposed surfaces of the teeth. The 
student demonstrated to the patient 
correct flossing and brushing tech-
niques using an extra soft toothbrush 
and suggested saliva substitutes 
such as Biotene® (Laclede, Inc., 
Dominguez, CA) or Oasis (Gebauer 
Consumer Healthcare, Cleveland, 
OH) to help alleviate xerostomia 
caused by radiation therapy. The 
student obtained alginate impres-
sions, from which a custom tray of 
soft acrylic was constructed. The 
patient was given 1.1% neutral so-
dium fluoride gel and instructed on 
appropriate use. Instructions include 
placing a small amount of gel in the 
custom tray, applying the trays once 
daily for 5 minutes and refraining 
from eating or drinking for 30 min-
utes. Trays should be rinsed after 
use with room temperature water, 
air dried and placed in cool water for 
storage. The student recommended 
he apply the fluoride at the same 
time every day to help him incor-
porate the application into his daily 
routine, suggesting after breakfast, 
during bathing or before bedtime as 
options to make it easier and more 
comfortable to abstain from food 
and beverages for 30 minutes. Be-

cause patients often tolerate mild or 
flavorless fluoride better than those 
with strong flavors, a mild flavor 
was prescribed.4-6 A casein phospho-
petides-amorphous calcium phos-
phate product was also prescribed 
with instructions to brush the gel on 
all surfaces of the teeth at least once 
per day.7 These products saturate the 
tooth surface to assist in remineral-
ization and are used in conjunction 
with other fluoride therapy products 
for individuals with high caries risk, 
such as those with xerostomia.7-9

Patient instructions included dis-
cussing the need to place remov-
able appliances in denture solution 
overnight and the use of non-petro-
latum-based lip products. Frequent 
re-evaluation appointments were 
stressed to alleviate any oral com-
plications following treatment.10

During subsequent periodontal 
maintenance recalls, the patient’s 
oral health was assessed. Light de-
bridement was indicated. Gingival 
and periodontal health remained 
unchanged. Additional photographs 
were obtained to document the con-
tinued healing of the surgical site 
(Figures 3, 4).

Surgical Intervention
The surgeon’s operative report 

indicated he initially performed a 
laryngoscopy to examine the larynx 
and the base of the tongue, and to 
palpate the base of the tongue to 
determine the extent of the lesion. 
The larynx was normal. The tu-

mor extended from the soft palate, 
and included a portion above the 
uvula, both the anterior and poste-
rior pillars and the inferior base of 
the tongue. The surgical procedure 
was accessed through the oral cav-
ity. The surgeon removed the soft 
palate on the left side, the anterior 
and posterior tonsillar pillar, the 
tonsillar fossa, the triangular fossa 
and the base of the tongue up to the 
posterior pharyngeal wall. The sur-
geon performed a modified radical 
neck dissection on the left side.11-13 
The sublingual and submandibular 
glands, along with the tail of the 
parotid, were removed. All major 
nerves were spared.

A 1.7 cm tumor with a depth of 
6 mm was identified. Metastasis to 
3 of 29 lymph nodes to a maximum 
depth of 3.5 cm was present. Biopsy 
of all surgical margins indicated no 
evidence of malignancy.

The surgical specimen was ex-
amined by a pathologist. He diag-
nosed stage IV (T1/N2b/MX) SCC 
of the left tonsillar bed. T1 indicates 
the tumor is ≤2 cm. N2b indicates 
that metastasis in multiple ipsilater-
al lymph nodes were present, none 
>6 cm. MX indicates distant metas-
tasis cannot be assessed from the 
specimen provided.14-15 The tumor 
extended through the nodes into the 
left portion of the neck. Soft tissue 
metastasis was present and lymph 
node structure was completely 
obliterated. A maximum area of 
metastasis was 3.5 cm. Distant me-

Figure 1 Figure 2
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tastasis could not be assessed from 
the specimen provided (however, 
as previously noted, a CAT scan of 
the chest and radiographs of the tho-
racic spine indicated no evidence of 
distant metastasis).

Radiation and Chemotherapy
Advanced tumors of the orophar-

ynx are generally treated with a 
combination of surgical resection 
and postoperative radiotherapy.1,16 
This patient received chemotherapy 
in addition to neck resection and ra-
diotherapy. In September 2007, pri-
or to initiation of radiation and che-
motherapy, a gastric feeding tube 
was inserted to provide nutritional 
intake due to the expected develop-
ment of mucositis and subsequent 
inability to orally consume food. 
Medical consultation indicated no 
need for antibiotic prophylaxis as-
sociated with dental treatment fol-
lowing gastric tube placement.

Radiation therapy and chemo-
therapy were administered concur-
rently beginning in October 2007. 
The patient received 30 treatments 
of Intensity Modulated Radiation 
Therapy (IMRT).1,17 Advantages of 
IMRT include the ability to modify 
the radiation beam for the patient’s 
specific anatomy and tumor shape 
to reduce the dose of radiation to 
normal tissues. IMRT helps pre-
serve critical anatomical features 
like salivary glands, cochlea, eye, 
brain and spinal cord, while deliver-
ing the radiation dose.3,17-19 The pro-
cedure utilizes a custom-made mesh 
mask with markings for the precise 
and consistent administration of ra-
diation (Figure 5). The mask is posi-
tioned over the patient’s face so the 
radiation dose is administered to the 
same location each time. The dose 
consisted of 210 Centigray (cGy), 
using a 9-field technique with a cus-
tom block using MLC blocking with 
6 MV photon. A total of 6,300 cGy 
was delivered over a 7 week period 
from mid-October to the end of No-
vember. The patient indicated each 
treatment took about 15 minutes.

Chemotherapy consisted of 7 
treatments of 69 to 71 mg of Cis-

platin and other components (Ta-
ble I).20 Concurrent radiation and 
chemotherapy are frequently pre-
scribed following surgery for late-
stage patients at increased risk for 
recurrence and low survival rate.15,19 
Extra-capsular extension and posi-
tive surgical margins in particular 
have demonstrated significant ben-
efit from concurrent chemoradio-
therapy.3

One dose of Aloxi® (palonose-
tron HCl) was administered each 
day of chemotherapy and for 2 days 
after therapy to avoid nausea and 
vomiting. A 5 mg prescription of 
Salagen® (pilocarpine hydrochlo-
ride) was prescribed orally 3 times a 
day during post radiation treatment 
to help alleviate dry mouth symp-
toms resulting from salivary gland 
hypofunction caused by the radio-
therapy.17-21 Radiation and chemo-
therapy were completed in late No-
vember 2007. The feeding tube was 
removed mid-January 2008.

Side Effects Experienced
Radiation and chemotherapy 

combined create a more complicat-
ed situation for maintaining the pa-
tient’s comfort, lifestyle and defense 
from infection.2 The patient in this 
case study experienced many of the 
side effects frequently observed in 

Figure 3 Figure 4

Figure 5

patients who receive radiation ther-
apy, including pronounced fatigue, 
nausea, loss of appetite, diminished 
taste sensation, xerostomia, weight 
loss and overall flu-like symptoms 
throughout radiation and chemother-
apy treatment2,3,21 (Table II). He also 
endured radiation burns to the skin 
at the site of treatment. The patient 
experienced transient dysphagia, or 
difficulty swallowing, oral mucosi-
tis and esophagitis during treatment. 
During the months following radia-
tion and chemotherapy, the patient’s 
xerostomia, taste and appetite grad-
ually improved.

Mucositis is an extremely pain-
ful condition that involves inflam-
mation of the mucosal lining of the 
entire gastrointestinal tract.21-26 It 
causes significant morbidity, includ-
ing malnutrition and local and sys-
temic infections, in addition to pain. 
Topical anesthetics, chewing on ice 
chips, consumption of liquid or soft 
foods and use of bland oral rinses 
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Drug Dose Purpose
Palonosetron 
(AloxiTM) 

0.25 mg Antiemetic to prevent acute and 
delayed chemotherapy-induced nausea 
and vomiting.

Diphenhydramine 25 mg Antihistimine and antinauseant
Dexamethasone 20 mg Anti-inflammatory; corticosteroid 

used systemically and locally to 
prevent chronic swelling; antiemetic.

Cimetidine 
(Tagamet®)

300 mg Prevent upper GI bleeding in 
critically-ill patients; OTC to relieve 
heartburn or acid indigestion

Amifostine 
(Ethyol®)

500 mg Protective agent for selective cells 
to reduce toxicities associated 
with radiation and chemotherapy, 
particularly xerostomia

Cisplatin 
(Platinol®-AQ)

69 – 71 mg Antineoplastic agent used to treat a 
variety of cancers, including head and 
neck cancers

Magnesium 
Sulfate

1.5 gm Electrolyte supplement used to treat 
and prevent hypomagnesaemia and 
cardiac arrhythmias; short-term 
treatment of constipation or soaking 
aid; anticonvulsant

Potassium 
Chloride

20 mEq Electrolyte supplement used to Treat 
and prevent hypokalemia (deficiency 
of potassium in blood)

Mannitol 25 gm Diuretic and/or I.V. fluid replacement.

Table I: Components of Chemotherapy for Case 
Study Patient20

Radiation Therapy
Alterations in pigmentation of 
skin, including white patches 
(vitiligo) or tanning
Loss of hair (alopecia)
Subcutaneous changes

Telangiectasia (dilated • 
capillaries or “spider 
veins”)
Fibrosis• 
Edema (swelling)• 

Acute mucositis
Xerostomia (hyposalivation or dry 
mouth) and changes in quality of 
saliva
Candidiasis (fungal overgrowth)
Hypogeusia, dysgeusia, or ageusia 
(partial loss, changes in perception, 
or complete loss of taste, 
respectively)
Dental caries
Osteoradionecrosis
Soft tissue necrosis (mucosal 
ulcer)
Chemotherapy
Acute mucositis
Xerostomia and changes in quality 
of saliva
Hemorrhage
Candidiasis

Table II. Side Effects of 
Cancer Therapy

Discussion
SCC is the most common cancer 

associated with the oral cavity. It af-
fects over 36,000 people annually in 
the United States and results in ap-
proximately 7,900 deaths.31 Oropha-
ryngeal cancer’s 5 year relative sur-
vival rates depend upon stage and 
vary from 57% for Stage I to 30% for 
Stage IV cancers.31 Avoidance of var-
ious risk factors, as previously stated, 

serve as therapeutic regimens for 
oral mucositis.22

As previously mentioned, the 
patient had 2 extractions prior to 
radiation therapy. The risk of os-
teoradionecrosis is lower if dental 
extractions are completed prior to 
radiation and chemotherapy. Os-
teoradionecrosis is a complication 
following high dose radiotherapy 
for head and neck cancer.1-3,27-30 Spe-
cific definitions vary, but the con-
dition involves exposed irradiated 
bone tissue that fails to heal in the 
absence of residual or recurrent tu-
mors. Most osteoradionecrosis oc-
curs within 2 years of radiotherapy, 
but the risk remains for life.28

Additional Biopsy and Surgery
In March 2009, approximately 

20 months after the original surgical 
procedure, a PET scan revealed a 
suspicious mass in the right tonsillar 

region. Surgery was scheduled the 
following month. The right palatine 
tonsil was removed. The pathology 
report indicated lymphoid hyperpla-
sia with no evidence of malignancy.

In April 2010, the patient com-
plained of headaches and underwent 
an MRI of the brain, CT scan of the 
neck and PET/CT scans of the skull 
to thigh areas. All tests were nega-
tive for metastatic disease.

decreases the chances of acquiring 
this type of cancer. In addition, early 
detection results in improved progno-
sis for those who develop oral, head 
and neck cancer.

SCC contributes to approximately 
90% of all malignant tumors in the 
mouth and is the sixth most com-
mon cancer worldwide.31-32 SCC can 
be defined as a malignant neoplasm 
of stratified squamous epithelial ori-
gin that exceeds normal growth and 
may invade surrounding or distant 
tissues.32 The male/female ratio of 
oral and pharyngeal cancers is ap-
proximately 2:1. Men may develop 
oral and pharyngeal cancers more of-
ten than women because they may be 
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Conclusion
Early detection of head and neck 

cancer is an important measure that 
can greatly decrease morbidity and 
mortality. Due to this patient’s age, 
gender, tobacco and alcohol use, the 
health history provided a good indi-
cation that he may be at higher risk 
for oral, head and neck cancer. He 
was a prime candidate for develop-
ing oral cancer. Although this patient 
found his neck mass independently, 
it is critical that dental care providers 
perform thorough examinations with 
complete palpation of all areas of the 

Risk Factor Explanation
Tobacco Use 9 out of 10 oral cancer cases are heavy smokers, and the 

risk of developing these cancers is dependent on duration 
and amount. 

Alcohol 
Consumption 

Heavy drinking combined with using tobacco increases 
oral cancer risk by 100-fold.  Seven of 10 patients with 
oral cancer are heavy drinkers.

Human 
Papillomavirus 

Some types of HPV that can cause cervical cancer have 
been known to cause some oral and oropharyngeal 
cancers, especially HPV-16.

Age Individuals older than 40 years are at greater risk for oral 
cancer.

Ultraviolet 
Light

Prolonged exposure to the sun may increase the risk of 
cancer on the lips.

Poor Nutrition Patients lacking fruits and vegetables in their diet are at 
greater risk of cancer of the oral cavity and oropharynx.

Table III. Risk Factors Related to Oral and 
Oropharyngeal Cancers

more likely to participate in risk fac-
tors associated with the etiology of 
oral, head and neck cancers such as 
tobacco use and heavy alcohol con-
sumption.31,33

SCC is commonly located on the 
lower lip, however, within the oral 
cavity the primary locations include 
the lateral borders of the tongue, 
anterior floor of the mouth, tonsil-
lar pillars and lateral soft palate.34 
Eleven percent of oral SCC lesions 
are located in the oropharynx region, 
including the base of the tongue and 
the tonsillar fossa, the area affected 
in this patient.35 At this location, the 
cancer tends to metastasize to the 
regional lymph nodes first, and may 
clinically reveal an asymptomatic, 
ulcerated, firm lesion in the soft tis-
sue.36

Major risk factors for oral cancer 
include tobacco use and excessive 
alcohol consumption. Although each 
is carcinogenic, tobacco and alcohol 
have a synergistic effect that creates 
a very susceptible environment for 
oral cancer.37,38 Other risk factors in-
clude human papillomavirus subtype 
16 (HPV-16), age over 40, low fruit/
vegetable intake, race and ultraviolet 
light (lip cancer)37-39 (Table III).

Although the cancer-inducing 
mechanism is unknown, HPV mark-
ers have been found in 20 to 75% of 
tonsillar cancers.40 The overall preva-
lence of HPV in SCC of the head and 
neck region is 25%, with a prevalence 
of 36% in oropharyngeal carcinomas, 
24% in oral carcinomas and 24% in 
laryngeal carcinomas.40 The type of 
virus implicated in 87% of the HPV-
positive oropharyngeal carcinomas 
is HPV-16.40 Although conflicting 
studies exist, HPV-related oropha-
ryngeal carcinomas have been impli-
cated with sexual transmission.40,42-48 
Studies show a correlation between 
sexual behavior, such as younger 
age of first intercourse, multiple sex 
partners, oral-genital contact and the 
incidence of HPV-positive oropha-
ryngeal cancer.40 Women with HPV-
related cervical cancer demonstrate a 
higher incidence of oral SCC, as do 
their partners.40 Additional studies re-
port concurrent HPV-related tonsillar 

carcinoma in 3 couples with DNA se-
quences that indicate infectious trans-
mission.42,48 Patients with cancers 
containing HPV tend to be younger 
and have better survival rates. It is 
postulated that the recent vaccines 
for the prevention of HPV-related 
diseases may impact the incidence of 
oral cancer, but the impact is not like-
ly to appear for some time.40-41 Cur-
rently, the vaccine is recommended 
for adolescent girls, and until males 
and older populations are included, 
diminished incidence of HPV-related 
oral cancer will not likely be appar-
ent.40 The patient described in this 
case study self-reported a negative 
HPV status, but the presence of HPV 
in his tumor tissue is unknown.

mouth, head and neck.27 Lesions may 
not be readily apparent visually, but 
may be more easily detected through 
palpation. Because the incidence of 
young patients with no apparent risk 
factors is increasing, it is important 
to remember that oral cancer exami-
nations should not be limited to high 
risk individuals. Failure to provide 
these simple, quick exams is inexcus-
able.

The case study portrayed the events 
surrounding a diagnosis of head, neck 
and oral cancer treatments taken by a 
team of physicians, surgeons, oncolo-
gists, dentists, professors, dental hy-
gienists and dental hygiene students. 
Assessments were made by the dental 
team after surgery and prior to treat-
ment to prevent side effects the pa-
tient may have suffered when under-
going radiation and chemotherapy. 
For example, the patient was advised 
and followed through with necessary 
extractions and restorations to pre-
vent osteoradionecrosis and rampant 
decay. Products were dispensed to aid 
in salivary flow, and custom fluoride 
trays were fabricated to prevent xe-
rostomia and radiation caries. In addi-
tion, the patient was monitored during 
radiation and chemotherapy for side 
effects and oral hygiene. This was es-
pecially important due to the high risk 
of patients quitting treatment due to 



Volume 84   Issue 4   Fall 2010 The Journal of Dental Hygiene 175

Ko C, Citrin D. Radiotherapy for the management of lo-1. 
cally advanced squamous cell carcinoma of the head and 
neck. Oral Dis. 2009;15(2):121-132.
Sciubba JJ. Post-treatment issues in the head and neck 2. 
cancer patient. Support for People with Oral and Head 
and Neck Cancer. 2009;19(3):1-3.
Haddad RI, Shin DM. Recent advances in head and neck 3. 
cancer. N Engl J Med. 2008;359(11):1143-1154.
Eichmiller FC, Eidelman N, Carey CM. Controlling 4. 
fluoride dosage in a patient with compromised salivary 
function. J Am Dent Assoc. 2005;136(1):67-70.
Chambers MS, Mellberg JR, Keene HJ, et al. Clinical 5. 
evaluation of the intraoral fluoride releasing system in 
radiation-induced xerostomic subjects. Part 1: Fluorides. 
Oral Oncology. 2006;42:934-945.
Maurizio SJ. Oral cancer. In: Harris NO, Garcia-Godoy 6. 
F, Nathe CN, eds. Primary preventive dentistry. 7th ed. 
Upper Saddle River (NJ): Pearson; 2009:67-98.
GCAmerica. MI Paste™ protocol. [cited 2009 Feb 4]. 7. 
Available from: http://www.gcamerica.com/images/
pdfs/MIPasteProtocols10806rev6.pdf.
Ranjitkar S, Rodriguez JM, Kaidonis JA, Richards LC, 8. 
Townsend GC, Bartlett DW. The effect of casein phos-
phopeptide-amorphous calcium phosphate on erosive 
enamel and dentine wear by toothbrush abrasion. J Dent. 
2009;37(4):250-254.
Reynolds EC. Casein phosphopeptide-amorphous cal-9. 
cium phosphate: The scientific evidence. Adv Dent Res. 
2009;21(1):25-29.
McClure D, Essary D, Gurenlian JR. A collaborative 10. 
team approach for symptom management for head and 
neck cancer patients. Grand Rounds in Oral-Systemic 
Medicine. 2007;2(1):43-53.
Regezi JA, Sciubba JJ, Jordan RCK. Oral pathology: 11. 
Clinical pathologic correlations. 5th ed. St. Louis, (MO): 

Saunders Elsevier; 2008:48-69.
Shah JP, Gil Z. Current concepts in management of oral 12. 
cancer—surgery. Oral Oncol. 2009;45(4-5):394-401.
Pagedar NA, Gilbert RW. Selective neck dissection: A 13. 
review of the evidence. Oral Oncol. 2009;45(4-5):416-
420.
Stage Information for Oropharyngeal Cancer. National 14. 
Cancer Institute [Internet]. 2009 [cited 2009 Feb 4]. 
Available from: www.cancer.gov/cancertopics/pdq/
treatment/oropharyngeal/HealthProfessional/page4.
van der Schroeff MP, Baatenburg de Jong RJ. Staging 15. 
and prognosis in head and neck cancer. Oral Oncol. 
2009;45(4-5):356-360.
Kademani D. Oral cancer. Mayo Clin Proc. 16. 
2007;82(7):878-887.
Grégoire V, De Neve W, Eisbruch A, Lee N, Van den 17. 
Weyngaert D, Van Gestel D. Intensity-Modulated Radi-
ation Therapy for head and neck carcinoma. Oncologist. 
2007;12(5):555-564.
Bhide SA, Miah AB, Harrington KJ, Newbold KL, Nut-18. 
ting CM. Radiation-induced xerostomia: Pathophysiol-
ogy, prevention and treatment. Clin Oncol (R Coll Ra-
diol). 2009;21(10):737-744.
Tepper J, Krasna MJ, Niedzwiecki D, et al. Phase III 19. 
trial of trimodality therapy with cisplatin, fluorouracil, 
radiotherapy, and surgery compared with surgery alone 
for esophageal cancer: CALGB9781. J Clin Oncol. 
2008;26(7):1086-1092.
Wynn RL, Meiller TF, Crossley HL. Drug information 20. 
handbook for dentistry. 11th ed. Hudson (OH): Lexi-
Comp, Inc.; 2006;79-1184.
Calderbank S. A vital link: Oral health during cancer 21. 
therapies (head and neck radiation and/or chemothera-
py). Support for People with Oral and Head and Neck 
Cancer. 2006;16(5):1-3.

Sandra J. Maurizio, RDH, PhD, 
is an associate professor, Dental 
Hygiene, School of Allied Health, 
College of Applied Sciences and 
Arts, Southern Illinois University, 
Carbondale, Illinois; Alicia L. Eck-
art, RDH, BS is a 2008 graduate of 
Southern Illinois University Carbon-
dale and currently works in private 
practice in Swansea, Illinois.

the discomfort of mucositis that often 
develops. After radiation and chemo-
therapy were completed, the patient 
was evaluated, treated to maintain 
oral status, obtain pictures and docu-
ment changes. The patient has con-
tinued to follow up with periodontal 
maintenance visits at the clinic.

Treatment induced side effects can 
be greatly reduced or prevented when 
dental professionals are an integral 
part of the management team. Oral 
side effects caused by treatment are 
the major reason patients must tem-
porarily halt their treatment protocols. 
It is estimated that 56% of infections 
that occur during treatment that result 
in the death of a patient originate in 
the oral cavity.20 Therefore, it is im-
perative that dental professionals vig-

orously educate themselves and their 
cancer patients on the prevention and 
management of oral health before, 
during and after cancer treatment. 

Dental hygienists must stress the 
importance of regular office visits, 
not only to prevent or maintain den-
tal caries and periodontal disease, but 
also to prevent or detect oral cancer 
in the early stages. Providing infor-
mation regarding risk factors of oral 
cancer is essential to allow the patient 
to adopt appropriate preventive mea-
sures. Upon finding suspicious areas, 
it is crucial to remain in contact with 
the patient to ensure he or she follows 
up on referral recommendations. It 
is our duty as members of the dental 
team to ensure that patients under-
stand the importance of compliance 

with treatment recommendations, in-
cluding frequent maintenance visits, 
monitoring and evaluating oral health 
and taking proper action to prevent 
side effects. With little effort on the 
dental team’s part, we can truly save 
lives.
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Association Between Dental Hygiene, 
Cardiovascular Disease Risk Factors and 
Systemic Inflammation in Rural Adults
Stephanie J. Frisbee, MSc; Christopher B. Chambers, BS; Jefferson C. Frisbee, PhD; Adam G. 
Goodwill, BS; Richard J. Crout, DMD, PhD

Abstract
Purpose: A growing body of epidemiologic evidence links oral health, peri-
odontal disease and cardiovascular health. While underlying pathophysiologic 
mechanisms are unclear, several studies have suggested a sub-acute inflam-
matory state, also implicated in the etiology of cardiovascular disease. The 
objective of the current study was to investigate associations between self-
reported dental hygiene (brushing, flossing, preventive care and overall dental 
health), cardiovascular disease risk factors and systemic inflammation.

Methods: 128 adults from 5 different rural counties in West Virginia partici-
pated in a comprehensive, community-based health screening that included 
anthropometric assessments, collection of a blood specimen and completion 
of a questionnaire about dental hygiene practices and oral health.

Results: Univariate analysis demonstrated multiple statistically significant as-
sociations between self-reported dental hygiene and cardiovascular disease 
risk factors and markers of systemic inflammation. In regression analysis, after 
controlling for demographic and cardiovascular disease risk factor covariates, 
self-reported dental hygiene demonstrated statistically significant and indepen-
dent associations with adiponectin, fibrinogen, C-reactive protein (CRP) and 
cellular adhesion molecule-1 (sICAM-1).

Conclusion: This study demonstrated associations between dental hygiene 
and systemic inflammation, independent from BMI and blood cholesterol. Fu-
ture studies should investigate whether periodontal-related systemic inflamma-
tion begins before the onset of clinical disease. Results from this and other 
studies highlight the importance of dental hygiene in overall systemic health, 
and are beginning to collectively suggest that regular dental hygiene care is an 
integral part of comprehensive health care.

Keywords: Oral health, dental hygiene, cardiovascular disease risk factors, 
systemic inflammation, rural health

This study supports the NDHRA priority areas, Health Promotion/Disease Pre-
vention: Validate and test assessment instruments/strategies/mechanisms that 
increase health promotion and disease prevention among diverse populations, 
and Clinical Dental Hygiene Care: Investigate the links between oral and sys-
temic health.

In 2000, the landmark United 
States Surgeon General’s report on 
“Oral Health in America” defined 
oral health broadly, emphasizing 
that oral health is “integral to general 
health.”1 Despite important links be-
tween oral health and general health, 
oral diseases are common in the 
population, and public health and 
prevention efforts aimed at improv-
ing population dental health have 
lagged prevention efforts for other 
common, chronic health conditions. 
In adults, periodontal disease in-
creases throughout adulthood from 
an estimated prevalence of approxi-
mately 40% for those aged 18 to 24 
to more than 90% for those above the 
age of 75, with men and individuals 
with lower socio-economic status 
having higher prevalence.1 Geo-
graphic disparities in oral health are 
particularly seen in areas of Appala-
chia, with West Virginia, Kentucky, 
Louisiana and Arkansas cited as hav-
ing the highest percentage of adults 
older than 65 years of age without 
any natural teeth remaining.1 Based 
on results from the Center for Dis-
ease Control’s 2004 Behavioral Risk 
Factor Surveillance System, 42.9% 
of adults older than 65 years of age 
in West Virginia reported having had 
all natural teeth removed, and 37.5% 
reported having not been to a dentist 
or dental clinic in the past year, both 
the highest in the nation.2

Given known associations be-
tween oral and systemic health, per-
sistent disparities in dental hygiene 
and oral health are of public health 
concern, especially given the implica-
tion for health outcomes related to other 

Introduction

ResearchResearch

systemic chronic disease conditions. In 
particular, recent epidemiologic stud-
ies have reported relationships between 
cardiovascular health and oral health. 

Mattila et al were among the first to 
report a link between dental health 
and acute myocardial infarction, den-
tal infections and coronary atheroscle-
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Methodology
Participants
Participants were selected from 5 

different counties in West Virginia. 
Counties ranged in rurality from 3 to 9 
on the United States Department of Ag-
riculture Economic Research Service 
2003 Rural-Urban Continuum Codes 
(9 being the most rural). Multiple ave-
nues of recruitment were used to invite 
participation in a comprehensive health 

screening taking place in their commu-
nity during the spring to fall months of 
2006. Results reported here are from 
adult participants (older than 18 years 
of age at the time of their enrollment), 
thus representing a cross-sectional, con-
venience sample of adults from rural 
Appalachian communities. All meth-
ods and protocols were approved by the 
West Virginia University Institutional 
Review Board.

Data Collection
Mobile data collection teams were 

stationed in community-based facilities 
for health screenings from 7 am to 11 
am. Participants, having completed a 
fast of at least 8 hours, underwent stan-
dard anthropometric assessment that in-
cluded height, weight, hip and waist cir-
cumference, estimated body fat using a 
hand-held body impedance meter (Om-
ron HBF 300) and blood pressure (Om-
ron HEM-711AC). All anthropometric 
measures were taken in duplicate and 
results were averaged for analysis. Par-
ticipants provided a blood sample for 
determination of a fasting lipid profile 
and systemic inflammation, and blood 
glucose levels were determined imme-
diately (FreeStyle Flash Blood Glucose 
Monitoring System). All participants 
also completed questions about health 
and lifestyle habits, and a structured 
questionnaire (14 questions) about their 
dental hygiene practices, preventive 
dental care and dental health. Many of 
these elements were also used as part of 
a multi-site study of dental health in Ap-
palachia.17,18 Of the 128 total participat-
ing adults, 115 (89.8%) completed the 
dental health survey.

Biochemical Analysis
All physiologic samples were pro-

cessed at the time of screening, with 
plasma fractions snap-frozen on dry 
ice. Plasma samples were analyzed in 
a nearby hospital laboratory to obtain 
a fasting lipid profile. Endocrine, cy-
tokine and other inflammatory markers 
were obtained from frozen plasma us-
ing the Luminex200 system (Luminex 
Corporation, Austin, TX) with the ap-
propriate Lincoplex® multiplex assay 
kits and protocols from LincoResearch 
(Millipore Corporation, Billerica MA). 

Concentrations for all markers deter-
mined via the Luminex system were 
obtained in duplicate. Only concentra-
tions with a coefficient of variation ≤0.5 
were included. Blood samples were 
available from 120 of 128 participat-
ing adults. In considering blood sample 
availability, blood analysis data quality 
control procedures and survey response 
rate, 73 to 110 participants had com-
plete data for inclusion in the analyses 
reported below.

Statistical Analysis 
For statistical analysis, questionnaire 

responses were evaluated and used 
to create a series of dichotomous cat-
egorical variables hereafter collectively 
referred to as “self-reported dental hy-
giene.” Self-reported dental hygiene 
included measures of dental hygiene 
practices, attitudes, preventive care and 
overall dental health, all of which were 
self-reported by participants. Dental hy-
giene practices included the frequency 
of brushing (at least daily or less than 
daily) and frequency of flossing (2 to 6 
times per week or less than weekly). At-
titudes included the importance of den-
tal health (very important, somewhat 
important or less) and dental fear (not at 
all afraid of the dentist, somewhat afraid 
or very afraid of the dentist). Preven-
tive care included presence of a dental 
care home (dental health care home for 
regular dental care, or no dental health 
care home for regular dental care) and 
the frequency of preventive dental care 
(every 6 months, or less than annually). 
Finally, dental health included self-rated 
overall dental health (very good or bet-
ter, or good or less than good).

Univariate analysis using Pearson’s 
chi-square statistic was performed to 
identify statistically significant differ-
ences in self-reported dental hygiene 
based on participant demographic 
groups (gender, dental insurance, edu-
cation and smoking). Univariate ANO-
VA analysis was performed to identify 
statistically significant (unadjusted) dif-
ferences in cardiovascular disease risk 
factors and markers of systemic inflam-
mation based on self-reported dental 
hygiene. All analyses reported focused 
on 3 cardiovascular disease risk fac-
tors: BMI (kg/m2), mean arterial pres-

rosis and dental infections and acute 
myocardial infarctions.3-5 These early 
reports were supported with similar 
findings from other investigators.6-11 In 
attempting to identify an underlying 
mechanism for this association, studies 
have reported a relationship between 
the cumulative burden of periodontal 
pathogenic burden and coronary heart 
disease.12 There have also been estab-
lished links between periodontitis and 
elevated levels of systemic c-reactive 
protein (CRP) and IL-6,13 and more re-
cent studies have suggested that local-
ized immune response to periodontal 
infection leads to elevated systemic in-
flammatory markers.14,15

While causative pathways between 
periodontal and cardiovascular disease 
have yet to be definitively established, 
there are important public and preven-
tive health implications for the links 
between oral health and systemic in-
flammation. The understanding of the 
role of inflammation in cardiovascular 
disease has expanded rapidly in recent 
years.16 If both systemic inflammation 
and vascular function can be improved 
with improved periodontal health, then 
by extension, prevention of poor peri-
odontal health through dental hygiene 
and preventive dental care should lead 
to lower systemic inflammation and, 
ultimately, lower risk for poor cardio-
vascular health.

The purpose of this study was to 
investigate associations between self-
reported dental hygiene practices, car-
diovascular disease risk factors and sys-
temic inflammation in adults living in 
rural communities. The hypothesis was 
that better dental hygiene practices and 
more frequent preventive dental care 
would be associated with more favor-
able levels of systemic inflammation.
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sure ([two-thirds diastolic pressure + 
one-third systolic pressure] and total 
cholesterol (mg/dL)) and 6 markers of 
systemic inflammation (adiponectin 
(pg/mL), c-reactive protein (CRP, mg/
dL), fibrinogen (ng/mL), interleukin-1β 
(IL-1β, pg/mL), soluble cell adhesion 
molecule-1 (s-ICAM-1, pg/mL) and 
tissue plasminogen activator inhibitor-1 
(tPAI-1, pg/mL)).

To assess the robustness of associa-
tions between self-reported dental hy-
giene and systemic inflammation, mul-
tiple linear ordinary least squares (OLS) 
regression was performed. Regression 
permits the assessment of both the 
statistical significance and direction of 
the association between the dependent 
and predictor variable of interest after 
adjustment for, and so independent of, 
the effects of confounding (covari-
ate) variables. In each OLS regression 
model reported, a marker of systemic 
inflammation was predicted (the depen-
dent variable) by a self-reported dental 
hygiene variable, key demographic 
variables and a cardiovascular disease 
risk factor. For simplicity, all models in-
cluded the same demographic variables 
(age, gender, smoking and dental insur-
ance). All regression models (except 
for those models predicting CRP) also 
included a variable to adjust for indica-
tion of an acute infection (CRP≥10 mg/
dL, coded as a dummy variable). For 
regression models predicting CRP, only 
participants with CRP<10 mg/dL were 
included in the model. CRP≥10 mg/dL 
is considered a marker of acute infec-
tion.19 In total, regression models in-
cluded 6 or 7 independent variables: 4 
demographic variables, 1 cardiovascu-
lar disease risk factor and 1 self-report-
ed dental hygiene variable. All models, 
except those predicting CRP, included a 
variable indicating presence of an acute 
infection. For all models, dependent 
variables were natural-log transformed 
to adjust for the effects of skewed dis-
tributions common to most biologic 
variables. Thus, the β-coefficient for 
the self-reported dental hygiene vari-
able can be interpreted as the increase 
in systemic inflammation with every 1 
unit increase in the self-reported dental 
hygiene variable after the effects of all 
other variables in the model have been 

Results
The average age of the 128 partici-

pating adults was 41.5 ±9.3 (standard 
deviation) years. Sixty-two and a half 
percent of participants were women 
and 22.8% were smokers (a proportion 
similar to the West Virginia popula-
tion).2 Further, 52.5% of participants 
had more than a high school education 
and 70.2% reported having dental care 
covered as part of an insurance plan. 
Neither education nor dental insurance 
was different between men and women 
(p>0.05).

Table I summarizes general charac-
teristics of respondents with regard to 
self-reported dental hygiene. While the 
vast majority of respondents reported 
brushing daily (89.6%), a smaller pro-
portion reported flossing at least multi-
ple times weekly (55%) or receiving bi-
annual preventive dental care (46.8%). 
Women had higher ratings for both fear 
of dental care and the importance of 
dental care (p<0.05), with 27% report-
ing at least some fear of dental care and 
58.3% reporting that preventive dental 
care was very important. Women re-
ported flossing more frequently than 
men, but self-reported dental health 
was similar between men and women, 
with 43.8% reporting excellent or very 
good dental health.

While there was no relationship be-
tween education and dental insurance 
(p>0.10), there was a univariate rela-
tionship between these variables and 
several measures of self-reported den-
tal hygiene (Table I). As anticipated, 
having a dental care home and seeking 
biannual dental preventive care was 
related to having dental insurance, and 
biannual dental preventive care was 
related to education. Further, more fre-

quent brushing (but not flossing), less 
fear and higher rating of overall dental 
health was also related to higher levels 
of education. Smoking was related to 
the frequency of preventive dental care 
and self-reported overall rating of den-
tal health. Smokers were less likely to 
seek biannual preventive dental care 
and more likely to rate their dental 
health as poor to good compared to 
non-smokers.

In Table II, univariate, unadjusted 
relationships (ANOVA analysis) be-
tween self-reported dental hygiene and 
cardiovascular disease risk factors and 
markers of systemic inflammation are 
summarized. Less frequent brushing 
was associated with elevated total cho-
lesterol and less frequent flossing was 
associated with elevated mean arterial 
pressure. There was a trend toward an 
association between less frequent pre-
ventive dental care and higher mean ar-
terial pressure, though this association 
did not achieve statistical significance 
(p=0.06).

Also reported in Table II, self-re-
ported dental hygiene was found to be 
statistically significantly related to mul-
tiple markers of systemic inflammation. 
In particular, less frequent brushing was 
associated with higher levels of IL-1β 
and a trend toward an associated higher 
level of tPAI-1 (brushing, p=0.093). 
More frequent brushing and flossing 
were both associated with higher lev-
els of adiponectin and higher levels of 
fibrinogen. Additionally, less frequent 
preventive care was associated with 
higher levels of sICAM-1 and a trend 
toward higher tPAI-1. Finally, better 
self reported, overall dental health was 
associated with lower levels of CRP 
and a trend toward lower sICAM-1 
(p=0.055), but higher adiponectin 
(p=0.091).

Results from 15 separate regression 
models are shown in Table III. Specifi-
cally, the β-coefficients assessing the 
independent association between self-
reported dental hygiene and a marker of 
systemic inflammation are reported. In 
3 separate regression models (models 1 
to 3), more frequent brushing was asso-
ciated with statistically significantly in-
creased levels of adiponectin indepen-
dent of the effects of the demographic 

accounted for (that is, the “ceteris pari-
bus” effect of self-reported dental hy-
giene on systemic inflammation).

Finally, as the vast majority of par-
ticipants in the current study were ge-
netically unrelated, statistical models 
did not require adjustment for potential 
sample autocorrelation or bias. There 
was no meaningful heteroscedasticity 
in any of the regression models. All sta-
tistical analyses were performed with 
SPSS (SPSS Inc., Chicago, IL).
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variables and also after controlling for 
the effects of BMI, total cholesterol or 
mean arterial pressure.

Increased frequency of flossing was 
also associated with increased adi-
ponectin (model 5), independent of the 
effects of the demographic variables 
and after controlling for total cholester-
ol. Further, in separate models (models 
7 to 9), increased frequency of flossing 
was associated with increased levels of 
fibrinogen independent of the effects 
of the demographic variables and after 
controlling for BMI, total cholesterol or 
mean arterial pressure.

In unique regression models (mod-
els 10 to 12), increased frequency of 
preventive care was associated with 
lower levels of sICAM-1 independent 
of the effects of the demographic vari-
ables and after controlling for BMI, 
total cholesterol or mean arterial pres-
sure.

Finally, in independent models, bet-
ter overall dental health was associated 
with lower levels of CRP (models 13 
to 15), unrelated to the effects of the 
demographic variables and after con-
trolling for BMI, total cholesterol or 
mean arterial pressure. However, it was 
associated with a trend toward higher 
levels of adiponectin (models 16 to 18), 
independent of the effects of the demo-
graphic variables and after controlling 
for BMI or total cholesterol.

Several univariate associations be-
tween self-reported dental hygiene and 
systemic inflammation persisted after 
controlling for multiple covariates, 
including cardiovascular disease risk 
factors. Specifically, associations be-
tween increased frequency of brushing 
and flossing and increased adiponectin 
persisted after multiple adjustments in 
OLS regression analysis, as did asso-
ciations between increased frequency 
of flossing and increased fibrinogen. 
Additionally, associations between in-
creased frequency of preventive care 
and lower sICAM-1 and better overall 
dental health and lower CRP persisted 
after multiple adjustments in OLS 
regression analysis. Univariate asso-
ciations between self-reported dental 
hygiene and IL-1β and tPAI-1 did not 
persist after multiple adjustments in 
OLS regression analysis.

This study investigated associations 
between self-reported dental hygiene, 
cardiovascular disease risk factors and 
systemic inflammation in adults living 
in rural communities. In both unad-
justed (univariate) and adjusted (regres-
sion) analyses, this study demonstrated 
statistically significant and independent 
associations between self-reported den-
tal hygiene and systemic inflammation.

The findings that frequent brush-
ing (but not flossing), along with less 
fear and higher rating of overall dental 
health, were related to higher levels of 
education have been noted in previous 
studies.20 The findings that women re-
ported flossing more frequently than 
men are also consistent with previously 
reported findings.21

The results that indicate better over-
all dental health was associated with 
lower levels of CRP are consistent with 
multiple, previous studies. Earlier inves-
tigations have consistently reported that 
CRP, an acute phase protein, is associ-
ated with both aggressive and localized 
periodontitis, periodontal attachment 
loss and other metrics of periodontal 
health.13 While in this cross-sectional 
study, the temporality of association 
cannot be established. Future studies 
should investigate whether elevations in 
CRP begin with poorer dental hygiene, 
with or without related periodontitis.

The observation that increased fre-
quency of preventive care was associ-
ated with lower levels of sICAM-1 is 
consistent with recent studies report-
ing association between serum levels 
of cellular adhesion molecules26 and 
sICAM-1, specifically in gingival crev-
icular fluid in patients with chronic 
periodontitis.27 This observation is also 
consistent with our hypothesis that bet-
ter dental hygiene practices would be 
associated with more favorable levels 
of systemic inflammation.

Results of this study illustrate that 
better self-reported dental hygiene 
was associated with higher levels of 
adiponectin. This is also consistent 
with previous studies that have reported 
higher levels of adiponectin in those 
with lower BMI.30,31 While some studies 
have suggested a minimal role for adi-
ponectin in periodontal related cardio-

Discussion

Gender Dental Insurance Education Current Smoker
Male Female p* No Yes p* ≤HS† >HS† p* No Yes p*

Dental Hygiene 
Practices

Frequency 
of Brushing

At Least Daily 37 (86%) 66 (92%)
0.34

28 (85%) 71 (91%)
0.34

44 (83%) 59 (95%)
0.03

79 (92%) 20 (80%)
0.09

< Daily 6 (14%) 6 (8%) 5 (15%) 7 (9%) 9 (17%) 3 (5%) 7 (8%) 5 (20%)
Frequency 
of Flossing

2-6 Times/Wk 16 (40%) 44 (64%)
0.02

16 (53%) 42 (56%)
0.80

24 (48%) 36 (68%)
0.17

46 (55%) 12 (55%)
0.94 

Weekly or Less 24 (60%) 25 (36%) 14 (47%) 33 (44%) 26 (52%) 23 (43%) 37 (45%) 10 (45%)

Attitudes

Dental 
Health

Very Important 18 (42%) 49 (68%)
0.01

18 (54%) 47 (60%)
0.58

28 (53%) 39 (63%)
0.28

54 (63%) 11 (44%)
0.09 Somewhat or 

Less 25 (58%) 23 (32%) 15 (46%) 31 (40%) 25 (47%) 23 (37%) 32 (37%) 14 (56%)

Fear of 
Dentist

Not At All 37 (86%) 47 (65%)
0.02

23 (70%) 57 (73%)
0.72

32 (60%) 52 (84%)
0.005

61 (71%) 19 (76%)
0.62 

Some – Much 6 (14%) 25 (35%) 10 (30%) 21 (37%) 21 (40%) 10 (16%) 25 (29%) 6 (24%)

Preventive 
Care

Health Care 
Home

Has Dental 
Home 34 (77%) 58 (80%)

0.67
22 (67%) 68 (86%)

0.02
42 (78%) 50 (81%)

0.70
72 (83%) 18 (72%)

0.23
No Dental 

Home 10 (23%) 14 (20%) 11 (33%) 11 (14%) 12 (22%) 12 (19%) 15 (17%) 7 (28%)

Frequency of 
Preventive 

Care

Every 6 Months 17 (39%) 35 (52%)
0.16

9 (29%) 41 (54%)
0.02

17 (34%) 35 (57%)
0.01

45 (55%) 5 (50%)
0.002 

Annually or 
Less 27 (61%) 32 (48%) 22 (71%) 35 (46%) 33 (66%) 26 (43%) 37 (45%) 5 (50%)

Dental Health
Self-Rated 

Overall 
Health

Very Good or 
Better 16 (37%) 33 (48%)

0.27
13 (39%) 34 (45%)

0.57
16 (30%) 33 (56%)

0.006
43 (50%) 4 (17%)

0.004
Poor – Good 27 (63%) 36 (52%) 20 (61%) 41 (55%) 37 (70%) 26 (44%) 42 (50%) 19 (83%)

Table I. Differences in Self-Reported Dental Hygiene Based on Gender, Dental Insurance, Education and Smoking 
Status (n (%))

*p value for Pearson’s Chi-Square. †HS=High School

Frequency of Brushing Frequency of Flossing Frequency of Preventive Care Self-Rated Overall Dental Health
At Least 

Daily <Daily p* 2-6 Times/
Wk

Weekly or 
Less p* Every 6 

Months
Annually or 

Less p* Excellent or 
Very Good Poor-Good p*

CVD Risk 
Factors

BMI (kg/m2) p>0.10 >0.10 >0.10 >0.10
Total Cholesterol 

(mg/dL)
182.9
±34.2

203.2
±26.9 0.049 >0.10 >0.10 >0.10

Mean Arterial 
Pressure >0.10 96.3

±9.3
102.4
±11.8 0.003 96.9

±11.2
101.3
±12.7 0.06 >0.10

Marker of 
Systemic 

Inflammation

Adiponectin (pg/
mL)

1.3E4
±4.6E3

8.9E3
±2.8E3 0.013 1.3E4

±4.2E3
1.1E4

±4.9E3 0.033 >0.10 1.3E4
±4.5E3

1.2E4
±4.6E3 0.097

CRP (mg/dL) ζ >0.10 >0.10 >0.10 2.7±2.2 4.1±2.7 0.017
Fibrinogen (ng/

mL) >0.10 4.2E6
±1.3E6

3.4E6
±1.2E6 0.004 >0.10 >0.10

IL-1B (pg/mL) 1.5±1.6 2.8±3.1 0.029 >0.10 >0.10 >0.10
sICAM-1 (pg/

mL) >0.10 >0.10 201.1
±68.8

268.2
±110.4 <0.0001 216.7

±90.1
253.6

±101.5 0.055

tPAI-1 (pg/mL) 1.8E4
±9.6E3

2.4E4
±1.8E4 0.093 >0.10 1.6E4

±9.9E3
2.0E4

±1.1E4 0.091 >0.10

ζAnalysis included only for those participants with CRP<10 mg/dL
*p value for ANOVA F-statistic

Table II. Univariate (ANOVA) Relationships Between Self-Reported Dental Hygiene and CVD Risk Factors and Systemic 
Inflammation
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Gender Dental Insurance Education Current Smoker
Male Female p* No Yes p* ≤HS† >HS† p* No Yes p*

Dental Hygiene 
Practices

Frequency 
of Brushing

At Least Daily 37 (86%) 66 (92%)
0.34

28 (85%) 71 (91%)
0.34

44 (83%) 59 (95%)
0.03

79 (92%) 20 (80%)
0.09

< Daily 6 (14%) 6 (8%) 5 (15%) 7 (9%) 9 (17%) 3 (5%) 7 (8%) 5 (20%)
Frequency 
of Flossing

2-6 Times/Wk 16 (40%) 44 (64%)
0.02

16 (53%) 42 (56%)
0.80

24 (48%) 36 (68%)
0.17

46 (55%) 12 (55%)
0.94 

Weekly or Less 24 (60%) 25 (36%) 14 (47%) 33 (44%) 26 (52%) 23 (43%) 37 (45%) 10 (45%)

Attitudes

Dental 
Health

Very Important 18 (42%) 49 (68%)
0.01

18 (54%) 47 (60%)
0.58

28 (53%) 39 (63%)
0.28

54 (63%) 11 (44%)
0.09 Somewhat or 

Less 25 (58%) 23 (32%) 15 (46%) 31 (40%) 25 (47%) 23 (37%) 32 (37%) 14 (56%)

Fear of 
Dentist

Not At All 37 (86%) 47 (65%)
0.02

23 (70%) 57 (73%)
0.72

32 (60%) 52 (84%)
0.005

61 (71%) 19 (76%)
0.62 

Some – Much 6 (14%) 25 (35%) 10 (30%) 21 (37%) 21 (40%) 10 (16%) 25 (29%) 6 (24%)

Preventive 
Care

Health Care 
Home

Has Dental 
Home 34 (77%) 58 (80%)

0.67
22 (67%) 68 (86%)

0.02
42 (78%) 50 (81%)

0.70
72 (83%) 18 (72%)

0.23
No Dental 

Home 10 (23%) 14 (20%) 11 (33%) 11 (14%) 12 (22%) 12 (19%) 15 (17%) 7 (28%)

Frequency of 
Preventive 

Care

Every 6 Months 17 (39%) 35 (52%)
0.16

9 (29%) 41 (54%)
0.02

17 (34%) 35 (57%)
0.01

45 (55%) 5 (50%)
0.002 

Annually or 
Less 27 (61%) 32 (48%) 22 (71%) 35 (46%) 33 (66%) 26 (43%) 37 (45%) 5 (50%)

Dental Health
Self-Rated 

Overall 
Health

Very Good or 
Better 16 (37%) 33 (48%)

0.27
13 (39%) 34 (45%)

0.57
16 (30%) 33 (56%)

0.006
43 (50%) 4 (17%)

0.004
Poor – Good 27 (63%) 36 (52%) 20 (61%) 41 (55%) 37 (70%) 26 (44%) 42 (50%) 19 (83%)

Table I. Differences in Self-Reported Dental Hygiene Based on Gender, Dental Insurance, Education and Smoking 
Status (n (%))

*p value for Pearson’s Chi-Square. †HS=High School

Frequency of Brushing Frequency of Flossing Frequency of Preventive Care Self-Rated Overall Dental Health
At Least 

Daily <Daily p* 2-6 Times/
Wk

Weekly or 
Less p* Every 6 

Months
Annually or 

Less p* Excellent or 
Very Good Poor-Good p*

CVD Risk 
Factors

BMI (kg/m2) p>0.10 >0.10 >0.10 >0.10
Total Cholesterol 

(mg/dL)
182.9
±34.2

203.2
±26.9 0.049 >0.10 >0.10 >0.10

Mean Arterial 
Pressure >0.10 96.3

±9.3
102.4
±11.8 0.003 96.9

±11.2
101.3
±12.7 0.06 >0.10

Marker of 
Systemic 

Inflammation

Adiponectin (pg/
mL)

1.3E4
±4.6E3

8.9E3
±2.8E3 0.013 1.3E4

±4.2E3
1.1E4

±4.9E3 0.033 >0.10 1.3E4
±4.5E3

1.2E4
±4.6E3 0.097

CRP (mg/dL) ζ >0.10 >0.10 >0.10 2.7±2.2 4.1±2.7 0.017
Fibrinogen (ng/

mL) >0.10 4.2E6
±1.3E6

3.4E6
±1.2E6 0.004 >0.10 >0.10

IL-1B (pg/mL) 1.5±1.6 2.8±3.1 0.029 >0.10 >0.10 >0.10
sICAM-1 (pg/

mL) >0.10 >0.10 201.1
±68.8

268.2
±110.4 <0.0001 216.7

±90.1
253.6

±101.5 0.055

tPAI-1 (pg/mL) 1.8E4
±9.6E3

2.4E4
±1.8E4 0.093 >0.10 1.6E4

±9.9E3
2.0E4

±1.1E4 0.091 >0.10

ζAnalysis included only for those participants with CRP<10 mg/dL
*p value for ANOVA F-statistic

Table II. Univariate (ANOVA) Relationships Between Self-Reported Dental Hygiene and CVD Risk Factors and Systemic 
Inflammation
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After controlling for variables with 
known, previous association with sys-
temic inflammation, self-reported den-
tal hygiene was significantly associated 
with more favorable levels of systemic 
inflammation, and thus suggests that 
dental hygiene may be independently 
contributing to systemic inflammation. 

Conclusion

vascular disease,32 current findings in-
dicated that adiponectin increased with 
more frequent brushing and flossing. 
To the extent that elevated adiponectin 
can be considered cardioprotective (i.e., 
positively associated with good cardio-
vascular outcomes),33 it may be that 
adiponectin functions as a correlate of 
positive health behaviors, such as those 
associated with lower BMI. It would be 
logically consistent to consider brushing 
and flossing as a positive health behav-
ior and thus be associated with elevated 
levels of adiponectin. This observation 
is also consistent with our hypothesis 
that better dental hygiene practices 
would be associated with more favor-
able levels of systemic inflammation.

Results that show self-reported den-
tal hygiene was associated with higher 
levels of fibrinogen suggest more com-
plex relationships, and is the only ob-
servation that is not consistent with our 

Model Dependent 
Variable

Cardiovascular Disease Risk Factor 
Adjustment (Dependent) Variable

Self-Reported Dental Hygiene 
(Dependent) Variable

n / β±SE; p

1† Adioponectin BMI Frequency of Brushing‡ 84 / 0.3±0.1; p=0.025
2† Adioponectin Total Cholesterol Frequency of Brushing‡ 82 / 0.3±0.1; p=0.019
3† Adioponectin Mean Arterial Pressure Frequency of Brushing‡ 82 / 0.3±0.1; p=0.022
4† Adioponectin BMI Frequency of Flossing¥ p>0.1
5† Adioponectin Total Cholesterol Frequency of Flossing¥ 78 / 0.2±0.1; p=0.054
6† Adioponectin Mean Arterial Pressure Frequency of Flossing¥ p>0.1
7† Fibrinogen BMI Frequency of Flossing¥ 90 / 0.2±0.1; p=0.008
8† Fibrinogen Total Cholesterol Frequency of Flossing¥ 88 / 0.1±0.1; p=0.028
9† Fibrinogen Mean Arterial Pressure Frequency of Flossing¥ 88 / 0.1±0.1; p=0.02
10† sICAM-1 BMI Frequency of Preventive Careψ 92 / -0.2±0.1; p=0.003
11† sICAM-1 Total Cholesterol Frequency of Preventive Careψ 90 / -0.2±0.1; p=0.01
12† sICAM-1 Mean Arterial Pressure Frequency of Preventive Careψ 90 / -0.2±0.087; p=0.005
13ζ CRP BMI Self-Rated Overall Dental Healthξ 74 / -0.6±0.2; p=0.004
14ζ CRP Total Cholesterol Self-Rated Overall Dental Healthξ 73 / -0.6±0.2; p=0.002
15ζ CRP Mean Arterial Pressure Self-Rated Overall Dental Healthξ 73 / -0.6±0.2; p=0.002
16† Adioponectin BMI Self-Rated Overall Dental Healthξ 82 / 0.2±0.1; p=0.062
17† Adioponectin Total Cholesterol Self-Rated Overall Dental Healthξ 80 / 0.1±0.1; p=0.096
18† Adioponectin Mean Arterial Pressure Self-Rated Overall Dental Healthξ p>0.1

Table III. Multiple Regression Analysis Demonstrating Independent Associations 
Between Self-Reported Dental Hygiene and Systemic Inflammation

†Model also adjusted for age, gender, smoking, dental insurance, and acute immune response (CRP≥10)
ζModel adusted for age, gender, smoking, and dental insurances; model included only participants with CRP<10 mg/dL
‡Coded as 0=Less Than Daily; 1=At Least Daily 
¥Coded as 0=Less Than 2-6 Times Weekly; 1=At Least 2-6 Times Weekly
ψCoded as 0=Preventive Dental Care Annually or Less Frequently; 1=Preventive Dental Care Every 6 Months
ξCoded as 0= Overall Rating <Very Good (Poor-Good); 1= Overall Rating Excellent or Very Good

hypothesis that better dental hygiene 
practices would be associated with 
more favorable levels of systemic in-
flammation. Although fibrinogen levels 
have been positively correlated to age, 
smoking28 and periodontal disease,29 it 
is more difficult to explain the positive 
association in the increase in flossing.  
These findings warrant further study to 
determine if this finding is more gen-
eralizable or unique to the characteris-
tics of this study, such as the sample or 
size.

While previous studies have linked 
periodontal infection with systemic in-
flammation, and the link between den-
tal hygiene and oral health is well estab-
lished, from our literature search this is 
the first known study demonstrating an 
association between dental hygiene and 
systemic inflammation. Further, while 
previous studies have demonstrated 
that periodontal therapy and improved 
periodontal health can reduce markers 
of systemic inflammation in clinical 
populations,22-24 results from the cur-
rent study suggest similar associations 
in non-clinical populations. This study 
also extends previous observations of 
associations between self-reported oral 
hygiene behaviors in a clinical popula-
tion of coronary heart disease patients.25 
Results from this study suggest that 
periodontal-related systemic inflamma-
tion may begin before the onset of clini-
cal disease with poorer dental hygiene. 
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Future longitudinal studies should fur-
ther investigate these findings.

Limitations of the Current Study 
This study has several limitations, 

and so requires cautious interpretation 
of results. As this is a cross-sectional 
study, results must be interpreted as as-
sociations, not causal relationships. The 
conservative criteria for inclusion of in-
flammatory markers in the final analy-
sis limited the sample size, resulting 
in underpowered analyses, though all 
regression models were within the rule 
of thumb of 10 observations for each 
independent variable. It should also be 
noted that reduced sample size, com-
bined with multicollinearity in regres-
sion models, work to bias toward ac-
cepting the null hypothesis of no effect, 
and so observed associations between 
dental hygiene and systemic inflamma-
tion are less likely to be attributable to 
type 1 error (false positive).

While participants in this study were 
generally healthy (i.e., a non-clinical 
population), they were voluntary par-
ticipants in a health screening and are at 
least somewhat health conscious. They 
were resident in rural communities in a 
geographic area renowned for its poor 
health, dental and otherwise. While 
70.2% of participants reported having 
dental insurance and 79.3% reported 
having a dental home, only 46.8% re-
ported preventive dental care at least 
annually, a proportion lower than re-
ported in the NHANES 1999-2004 
study (59.9% for adults 20 to 64).34 It 
is not well understood how issues re-
lated to access to care, socioeconomic 
concerns and cultural influences affect 

dental health care seeking in the rural 
communities in this study, and if these 
influences and effects are generalizable 
to other populations. It is also unclear 
how issues such as lower rates of wa-
ter fluoridation in rural communities 
may have affected the results reported 
here. Although 80% of publicly pro-
vided water sources in West Virginia 
are fluoridated,35 it does not necessar-
ily follow that 80% of the population 
in rural communities receive or ingest 
fluoridated water.  

Finally, periodontal health was 
not directly evaluated, and measures 
of dental hygiene were self-reported. 
While a periodontal exam by a dental 
professional is clearly ideal, the chal-
lenges of such exams in epidemiologic 
and community-based studies, such 
as that reported, have been noted.36-38 
Recent studies have reported a reason-
able clinical validity and reliability of 
self-reported measures for surveillance 
studies.37-38

Implications of the Current Study 
Results reported here will clearly 

benefit from additional studies in larger 
and more diverse populations. However, 
these initial results clearly highlight the 
importance of dental hygiene in overall, 
systemic health. Results reported here 
suggest that the effects of poorer den-
tal hygiene may extend beyond poorer 
dental health to poorer systemic health, 
with the associations between dental 
hygiene and systemic inflammation of 
particular concern, given the known 
relationship between systemic inflam-
mation and cardiovascular disease. The 
health policy implications from these 

results are also potentially compelling, 
including the importance of the dentist 
and dental hygienist as an integral part 
of the health care team. Results from 
the 2005 BRFSS survey reported that 
85.5% of Americans had some form 
of health insurance, but only 61.2% 
of Americans were estimated to have 
at least some dental insurance cover-
age (modular supplement to the 2001 
BRFSS survey).2 If results from future 
studies continue to suggest, as this and 
previous studies have, that dental hy-
giene and health is a key component to 
systemic health, our understanding of 
comprehensive health insurance may 
need to be revised to include mandatory 
coverage for dental care.
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Patients’ Perception of Pain During Ultrasonic 
Debridement: A Comparison Between 
Piezoelectric and Magnetostrictive Scalers
Kelly A. Muhney, RDH, MS; Paul C. Dechow, PhD

Abstract
Purpose: To compare patients’ perception of discomfort, vibration and noise 
levels between piezoelectric and the magnetostrictive ultrasonic units during 
periodontal debridement.
Methods: Periodontal debridement was performed on 75 subjects using a 
split-mouth design. Two quadrants on the same side were instrumented with 
a piezoelectric ultrasonic device (EMS Swiss Mini Master® Piezon) and the 
remaining 2 quadrants were instrumented with a magnetostrictive ultrasonic 
device (Dentsply Cavitron® SPS™). Subjects marked between 0 and 100 along 
a visual analog scale (VAS) for each of the 3 variables immediately after treat-
ment of each half of the dentition. Scores of the VAS were compared using a 
nonparametric test for paired data, the Wilcoxon Signed-Rank test. The level of 
significance was set at p<0.05. Descriptive statistics included the median and 
the first and third quartiles as a measure of variation.
Results: Mean scores for patient discomfort and vibration were greater for the 
magnetostrictive device at p=0.007 and p=0.032, respectively. The scores for 
noise level between the 2 ultrasonic types were almost equal.
Conclusion: The results show that, on average, patients in this study prefer 
instrumentation with the piezoelectric as it relates to awareness of associated 
discomfort and vibration. The results of this study may assist the clinician in the 
decision over which ultrasonic device may prove more beneficial in decreasing 
patient discomfort and increasing patient compliance.

Keywords: scaling and root planing, piezoelectric, magnetostrictive, periodon-
tal debridement, power driven scalers, calculus removal, ultrasonic scalers

This study supports the NDHRA priority area, Clinical Dental Hygiene Care: As-
sess the use of evidence-based treatment recommendations in dental hygiene 
practice.

ResearchResearch

The most commonly used ultra-
sonic devices for periodontal deb-
ridement are the piezoelectric and 
the magnetostrictive types. Both 
vary in design, operation and tech-
nique, and when selecting one for 
use, dental hygienists and clinicians 
should consider the advantages and 
disadvantages of each. Clinician 
comfort or preferences are factors 
to consider, but scientific findings 
and patient preference are of great-
er importance for evidence-based 
practice. One study reports that the 
use of piezoelectric scalers is more 
efficient in calculus removal than 
magnetostrictive scalers.1 Several 
studies have examined root surface 
damage following the use of hand 
instruments and ultrasonic use, both 
with the piezoelectric and magneto-
strictive types.2-7 Less root surface 
roughness occurs with ultrasonic 
scalers than with hand scalers. Fur-
thermore, consequential root sur-
face roughness is dependent upon 
the ultrasonic unit’s power settings, 
the lateral force and the shape and 
angulation of the working tip.5,6 
Few studies demonstrate a decreased 
loss of root surface substance with use 
of the piezoelectric scaler compared 
with the magnetostrictive scaler.4,8

Assessments of the patient’s pain 
during non-surgical periodontal thera-
py using different instrument delivery 
methods have been explored. Most 
research reports that  patients expe-
rience more discomfort with hand 
instruments than with ultrasonic in-
strumentation.9,10 A review of the liter-
ature revealed 2 research articles that 
reported less patient discomfort with 

Introduction

the Vector™  magnetostrictive sys-
tem than the conventional piezoelec-
tric type.10,11 Subjects from 2 studies 
reported little pain with either of the 
ultrasonic types.12,13

Operating differences between 
piezoelectric and magnetostrictive ul-
trasonic devices may account for pain 
intensity as experienced by the patient. 
Since heat is not generated within the 
piezoelectric handpiece, less water 
is required - this may alleviate some 
patient discomfort from gagging or 
mouth breathing. An added benefit is 

that less time is spent on evacuation. 
In addition, the linear motion of the 
piezoelectric tip that moves parallel 
to the tooth surface while never los-
ing contact may be less painful for 
the patient as opposed to the elliptical 
motion of the magnetostrictive scaler, 
which causes a “hammering” motion.

Traumatic dental or dental hygiene 
experiences may often decrease pa-
tient compliance with routine mainte-
nance appointments. In 1969, the fear 
of dentists was documented as one 
of the 5 most common fears among 
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adults, and the tendency to avoid the 
dentist continues to prevail.14-17 More 
current research reported that adults 
with high dental anxiety were signifi-
cantly less likely to visit a dentist regu-
larly than were adults with low dental 
anxiety.18 Factors such as the sight and 
sound of certain instruments, the sen-
sations or vibrations of certain instru-
ments, perceived pain and actual pain 
or discomfort  may increase a patient’s 
anxiety level.11,19-22 Furthermore, pain-
ful stimuli during ultrasonic debride-
ment may increase blood pressure 
and heart rate for the duration of the 
treatment.23 Patient compliance with 
regular prescribed periodontal mainte-
nance is crucial in sustaining a healthy 
periodontium. Decreased noise, less 
sense of vibration and lowered sub-
jective pain, combined with proficient 
clinical skills, correct ultrasonic tech-
nique and an appropriate ultrasonic 
device, may increase patient compli-
ance, therefore restoring soft tissues 
to health and maintaining an inactive 
state of disease.

Minimal research has explored the 
differences in subjective pain intensity 
between the 2 ultrasonic types. The 
purpose of this study was to explore 
the levels of discomfort, vibration and 
noise as experienced by patients with 
periodontal disease during ultrasonic 
debridement therapy with both the 
piezoelectric and the magnetostric-
tive devices. The null hypothesis is 
that debridement using piezoelectric 
technology results in a similar level of 
discomfort when compared with mag-
netostrictive technology. The results 
of this study may influence dental hy-
gienists’ ultrasonic instrument selec-
tion during scaling and root planing 
procedures, especially when treating 
anxious patients or those with a low 
tolerance for pain. Results will pro-
vide the hygienist with information 
to make an informed decision among 
instrumentation types.

Methodology
The Institutional Review Board of 

Baylor College of Dentistry indepen-
dently reviewed and approved this 
study as it did conform to the perti-
nent rules and regulations regarding 

the use of human subjects. The study 
was carried out with the full under-
standing of all participants who were 
provided with a verbal description 
of the study and a detailed informed 
consent.

Sample
A convenience sample of Baylor 

College of Dentistry patients of re-
cord who were not on a routine peri-
odontal maintenance schedule in the 
dental hygiene clinic were called to 
arrange a screening appointment to 
determine eligibility for this study. 
The parameters used to create this 
sample included those who had not 
received scaling and root planing in 
more than 6 months. For inclusion, 
patients met the following criteria:

18 years of age or greater, with an • 
adequate level of English com-
prehension that allowed conver-
sation between the dental hygien-
ist and patient without the use of 
an interpreter
A minimum of 12 natural, vital • 
teeth in each right and left half of 
the mouth
A clinical condition of either • 
Case Type II Early Periodontitis, 
according to the American Den-
tal Association (ADA) classifica-
tion system,24 and supragingival 
calculus covering the lingual sur-
faces of the mandibular anterior 
teeth and the buccal surfaces of 
the maxillary first molars with 
subgingival calculus ledges or 
rings
Case Type III Moderate Perio-• 
dontitis or Case Type IV Ad-
vanced Periodontitis 24 and su-
pragingival calculus on the line 
angles or covering some of the 
lingual surfaces of the mandibu-
lar anterior teeth and maxillary 
buccal surfaces of the fist molars 
with subgingival calculus spic-
ules or ledges
Similar amount and distribution • 
of calculus on both right and left 
sides as assessed qualitatively on 
oral examination

The exclusion criteria for patients 
were:

Dentinal hypersensitivity involv-• 

ing 1 or more teeth in each quad-
rant
Non-vital teeth, large restorations • 
or crowns involving several teeth 
in each quadrant.
Any indication of acute necrotiz-• 
ing gingival and periodontal dis-
eases
Any pulpitis, abscesses, class • 
V lesions or other acute dental 
infections requiring immediate 
treatment
Any quadrant with a requirement • 
of block anesthesia for a dental 
cleaning
Any medical or psychological • 
disorders that might affect pain 
threshold or current use of any 
prescription pain medication
Any systemic disease that may • 
preclude normal scaling proce-
dures

 
Procedure
The clinician and primary inves-

tigator, a licensed dental hygienist 
with 10 years experience using both 
piezoelectric and magnetostrictive 
ultrasonic units, was equipped with 
an auto-tune EMS Swiss Mini Mas-
ter® Piezon scaler and an auto-tune 
Dentsply Cavitron® SPS™ scaler. De-
bridement with the piezoelectric scal-
er was performed using the P tip on 
a low to medium power setting. De-
bridement with the magnetostrictive 
scaler was performed using the FSI 
#10 Universal tip using a low to me-
dium power setting. The order for the 
split-mouth study was the magneto-
strictive scaler on the first 37 patients 
and the piezoelectric scaler for the re-
maining 38 patients. The right side of 
the dentition was treated first with the 
assigned instrument, followed by the 
left side with the other instrument.

Subjects were not informed about 
the differences in each unit type. Each 
half of the mouth was scaled until all 
calculus was removed, a procedure 
lasting approximately 30 minutes. 
Following the completion of each 
side, subjects were asked to assess 
their level of discomfort (defined as 
pain), vibration and noise. Subjects 
used a horizontal, continuous inter-
val scale, marking an “X” between 
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Results
Table I provides the sample char-

acteristics and demographics of the 
75 subjects. The study participants 
included 56% males (n=42), 44% fe-
males (n=33) and 53.3% (n=40) in the 
age range of 41 to 60 years old. Peri-
odontal assessment using the ADA 

class if icat ion 
system deter-
mined that 45.3% 
(n=34) of sub-
jects presented 
with Case Type 
II Early Perio-
dontitis, 50.7% 
(n=38) with Case 
Type III Moder-
ate Periodontitis 
and 4% (n=3) 
with Case Type 
IV Advanced 
Periodontitis.

As summa-
rized in Table II, 
the results show 
a median of 20 
(Q1-Q3: 9 to 44) 
for the magneto-
strictive device 
compared to the 
piezoelectric device with a median of 
14 (Q1-Q3: 5 to 34). Median vibration 
levels were 17 (Q1-Q3: 8 to 38) for 
the magnetostrictive device compared 
to 13 (Q1-Q3: 13 to 30) for the piezo-
electric device. When subtracting the 
mean discomfort level of the piezo-
electric from that of the magnetostric-
tive for each patient’s paired data, the 
result was a medium of 3 (Q1-Q3: -3 
to 20), which was different from the 
no effect value of 0 at level of statisti-
cal significance (p=0.007). Likewise, 
the difference in medians for vibra-
tion showed a significance level of 
p=0.032, with a median of 5 (Q1-Q3: 
-7 to 16). No significance was found 
for noise level between the devices.

Figure 1 is a histogram that illus-
trates the differences in discomfort 
level for each patient as measured on 
the VAS. The difference for discom-
fort in the -10 to 10 point range in-
cludes 45.3% (n=34) of subjects. Dis-
comfort levels for 16% (n=12) of the 
sample were below -10 indicating that 
this subgroup experienced greater dis-
comfort with the piezoelectric device 
compared with 38.7% (n=29) of the 
sample in which values were above 
10, indicating greater discomfort with 
the magnetostrictive device. 

Post-hoc analysis of differences be-
tween subgroups based on periodontal 

Periodontal 
Involvement

Early 45.3% (34)
Moderate 50.7% (38)
Advanced 4.0% (3)

Gender Male 56.0% (42)
Female 44.0% (33)

Age Range 20-40 22.7% (17)
41-60 53.3% (40)
61-89 24.0% (18)

Ethnic Group Caucasian 57.3% (43)
African-American 24.0% (18)
Hispanic 10.7% (8)
Asian 5.3% (4)
Other 2.7% (2)

Tobacco Use 
(N=73)*

User 26.0% (19)
Non-user 74.0% (54)

Table I. Sample Characteristics by 
Percent (Number) n=75

*2 subjects unreported

The results reject the null hypoth-
esis that there is no difference in lev-
els of discomfort during debridement 
with a piezoelectric ultrasonic device 
compared to a magnetostrictive de-
vice. More participants reported lower 
levels of pain with a piezoelectric de-
vice. The reported level of vibration 
was also lower for the piezoelectric 
device. These findings conflict with 
the current, limited number of similar 
studies which found that those sub-
jects perceived less pain with a Vec-
tor™ magnetostrictive device than a 
conventional piezoelectric scaler.10,11

Thirty-four subjects (45.3%) in this 
study reported low levels of discom-
fort from both ultrasonic types, with 
values in the -10 to 10 range, which 
supports the Kocher studies.12,13 If dif-
ferences greater than 10% between 
devices are considered clinically sig-
nificant, then the results show that 
29 of 75 subjects (38.7%) preferred 
debridement with the piezoelectric 
instrument compared to 12 subjects 
(16.0%), who preferred the magneto-
strictive device.

Some research has shown that 

Discussion

the left end (0, which indicated “no 
discomfort,” “no vibration” and “no 
noise,”) to the right end (100, which 
indicated “worst imaginable”). The 
hygienist performing the debridement 
was blinded to the visual analog scale 
(VAS) responses submitted by pa-
tients. Following debridement of each 
side, the hygienist presented the VAS 
to the subject and then stepped away 
from the dental operatory, at which 
time the survey was completed and 
placed immediately into a secured en-
velope by the subject. No discussion 
took place regarding any treatment 
experienced by the subjects.

Data Analysis
A power analysis was conducted 

to calculate a sample size with α=0.05 
and β=0.80. Seventy-five subjects 
were examined in order to detect a 
difference of 5 in the VAS for dis-
comfort based on an standard devia-
tion of 15, as estimated from similar 
studies in the literature. The entire α 
was assigned to the discomfort mea-
surement, with vibration and noise 
measurements considered as second-
ary questions. The scores were mea-
sured in millimeters along the scale 
from 0 to 100. Measurements were 
blinded as to device and all measure-
ments were performed following the 
completion of the entire study. Scores 
of the VAS between each subject were 
compared using a nonparametric test 
for paired data, the Wilcoxon Signed-
Rank test. Data were not normally 
distributed and thus required a non-
parametric test. The level of signifi-
cance was set at p<0.05. Descriptive 
statistics included the median and the 
first and third quartiles as a measure 
of variation. Post hoc tests compared 
patient subgroups based on periodon-
tal involvement, gender, age range, 
ethnic group and tobacco use.

involvement, gender, age range, eth-
nic group and tobacco use yielded no 
statistically significant results.



188 The Journal of Dental Hygiene Volume 84   Issue 4   Fall 2010

Conclusion
Before the implementation phase 

of dental hygiene treatment, the den-
tal hygienist or clinician should take 
into account the patient’s comfort 

Reported Levels of: Magnetostrictive (M) (mm) Piezoelectric (P) (mm) Difference (M-P) (mm) Significance
(0-100)* Q1 Median Q3 Q1 Median Q3 Q1 Median Q3 p
Discomfort 9 20 44 5 14 34 -3 3 20 0.007
Vibration 8 17 38 4 13 30 -7 5 16 0.032
Noise 9 22 44 9 23 48 -13 1 19 NS

Table II. Results by Quartile and Significance

*Scale of 0 (no discomfort, no vibration, no noise) to 100 (worst imaginable)
noise from mechanized instrumenta-
tion may increase patients’ perception 
of pain.20,22 However, when compar-
ing the  ultrasonic types in this study, 
this was not found, as the means for 
noise level were almost equal.

Limitations and further research 
needs

As with any study involving hu-
man subjects, some bias is expected, 
although the split mouth design used 
here and the blinding of the evaluation 
and analyses should alleviate much of 
the problem.

The participants may have record-
ed values on the scale in a way that 
would please the researcher, although 
this is doubtful, as the researcher was 
not present while patients filled out 
their evaluations. The scores used for 
statistical analysis were subjective and 
not objective measures of discom-
fort, vibration and noise. No record-
ing gauge, such as a handheld digital 
manometer, was used during actual 
treatment when pain could have been 
recorded immediately. Subjects were 
asked only to assess retrospectively 
the levels of intensity after treatment 
was complete. Therefore, they may 
not have remembered precisely how 
intense a painful sensation and their 
recollection should be taken as an 
immediate summation of the total 
experience. No pressure gauge was 
connected to the clinician, and slight 
differences in lateral pressure during 
instrumentation may have occurred.

It is impossible to have a sample 
with an equal pain threshold or an 
equal acoustic sensitivity, and thus 
the split-mouth design is perhaps 
the only realistic way to conduct this 
study. Dental anxiety levels were not 
known - this may have had an effect 
on the pain sensation of individual 
subjects.  The areas of distribution, 

extent of calculus deposits and time 
spent for calculus removal varied 
slightly among subjects. The sample 
included adult persons of all ages and 
backgrounds who were all patients of 
record at Baylor College of Dentistry. 
Therefore, the results cannot be gener-
alized to any one population.

Little research exists that compares 
subjective measures of pain during 
ultrasonic debridement between the 
piezoelectric and magnetostrictive 
devices. Future research might in-
volve a random sample with equiva-
lent characteristics and demographics. 
The study design could be improved 
through the use of a digital handheld 
device for the patient to indicate levels 
of pain intensity and a gauging device 
to insure equivalent instrument force 
during treatment.
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level during periodontal debridement. 
The results of this study suggest that 
a significantly larger subgroup of pa-
tients prefer piezoelectric mechanized 
instrumentation as it relates to comfort 
level and decreased sensations of vi-
brations for periodontal debridement. 
An important factor in achieving suc-
cessful treatment outcomes includes 
patient compliance and motivation. If 
the patient trusts that the dental team 
is providing therapy that considers in-
dividual needs for comfort, they may 
be more likely to continue a routine 
schedule and be proactive in the oral 
health care process.
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Early Childhood Caries: Knowledge, Attitudes, and 
Practice Behaviors of Maryland Dental Hygienists
Marion C. Manski, RDH, MS; M. Elaine Parker, RDH, PhD

Abstract
Purpose: Early Childhood Caries (ECC) is a rapid and rampant form of dental 
caries that can compromise a child’s self esteem, nutritional intake, oral devel-
opment and quality of life. ECC affects approximately 20% of American infants 
and toddlers annually. The purpose of this study was to determine dental hy-
gienists’ knowledge, attitudes and practice behaviors regarding ECC.

Methods: Seven hundred and fifty randomly sampled licensed Maryland hy-
gienists were surveyed using a mailed questionnaire consisting of 42 items 
including knowledge, attitudes and practice behaviors of dental hygienists re-
lated to ECC. A 41% response rate was achieved (n=308). To assess differenc-
es in knowledge, attitudes  and practice behaviors among Maryland hygienists, 
characteristics such as age, degree earned, years since graduation, primary 
practice type, percentage of children in practice, percentage of Medicaid pa-
tients treated, hours practiced and membership status in the American Dental 
Hygienists’ Association were included.

Results: Knowledge of ECC and the current use of appropriate treatment pro-
tocols were mixed. Practicing Maryland dental hygienists were correct only 50 
to 60% of the time. In addition, results show that treating more children enrolled 
in Medicaid made it more likely that hygienists knew about the appropriate tim-
ing of the first dental visit and its relationship to ECC. Results also show that 
dental hygienists with more experience were more likely to know of the appro-
priate treatment protocols than hygienists with less experience.

Conclusion: The study results suggest that certain characteristics of dental 
hygienists do make a difference in knowledge, attitudes and practice behaviors 
about ECC. This baseline study also reveals that there is a need to enhance 
dental hygienists’ knowledge, attitudes and prevention efforts about ECC 
through further education courses.

Keywords: Early childhood caries, access to care, Dental Hygienists, oral 
health

This study supports the NDHRA priority area, Health Promotion/Disease Pre-
vention: Investigate how diversity among populations impacts the promotion of 
oral health and preventive behaviors.

Early Childhood Caries (ECC) 
is a rapid form of caries.1 The Sur-
geon General’s Report cites ECC 
as one of the most important public 
health diseases facing our nation.2 
This condition remains prevalent 
in young children of low socio-
economic backgrounds. Healthy 
People 2010 described ECC as af-
fecting the primary teeth of infants 
and young children 1 to 6 years of 
age. ECC results in pain, trauma, 
health risks and costly treatment 
because of the nature of ECC on 
primary teeth.1

The etiology of ECC is multifac-
torial. Establishment of bacteria, 
behavioral and dietary practices, 
host specific factors, caregiver’s 
oral health, enamel hypoplasia, 
preventive care, dental literacy 
and socioeconomic status (SES) 
all play a part in the development 
of ECC.3 The bacteria associated 
with ECC are mutans streptococci 
(MS), which can be found as early 
as 12 to 24 months of age.4 MS 
bacteria are acquired from the in-
fant’s caregiver, establishing that 
caries is transmissible and infec-
tious.5 The major reservoir of MS 
is the mother’s saliva.6 Infants and 
toddlers are at a greater risk of ac-
quiring MS when the mother has 
high levels of MS because of un-
treated carious lesions.7 MS bacte-
ria is only one of a number of po-
tential etiological agents involved 
in ECC.

ECC differs from general dental 
caries in that this particularly inva-
sive form of caries begins not on pits 
and fissures, but on smooth surfaces 
such as the labial, lingual and proxi-
mal surfaces of primary maxillary 

Introduction

ResearchResearch

incisors, and proceeds rapidly to 
involve the molars and canines.8 Be-
havioral practices influencing ECC 
are difficult to change. Dietary prac-
tices that include frequent and con-
tinuous ingestion of liquids contain-
ing fermentable carbohydrates bathe 

the smooth surfaces of the teeth. Fre-
quent bottle feeding at night, breast-
feeding on demand and continuous 
use of “sip” cups increase the risk of 
ECC. Changing feeding practices is 
a difficult task. Most mothers follow 
the patterns their mother used, thus 
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Methodology
This descriptive study utilized a 

cross-sectional survey design that 
quantitatively measured practicing 
Maryland dental hygienists’ knowl-

carrying on such practices as bottle 
feeding or feeding on demand.8 
Early intervention programs target-
ing parents of young children at risk 
may reduce the number of children 
experiencing ECC.9 Prenatal pro-
grams targeting expectant mothers 
may also reduce the number of chil-
dren experiencing ECC.10

SES has been identified as the 
most significant predictor of ECC.11 
Children of low SES who are unable 
to access dental care are at the great-
est risk for developing ECC, and 
mothers from low SES levels are of-
ten unable to care for themselves or 
their children because they lack the 
material, social and financial access 
to care.12

The American Academy of Pe-
diatric Dentistry and the American 
Academy of Pediatrics recommend 
that the first dental visit should be 
on or before the infant’s first birth-
day.13,14 Primary prevention should 
begin prenatally and continue with 
screening of both mother and infant.6 
This will enhance the establishment 
of a dental home before birth and 
possibly reduce the incidence of 
ECC.

Fluoride varnishes and the use 
of chlorhexidine have been shown 
to be effective in the treatment of 
ECC. Research shows that applying 
fluoride varnish is effective in reduc-
ing ECC in children 9 to 42 months 
old.15 Adding fluoride varnish in con-
junction with caregiver counseling is 
recommended as effective in reduc-
ing ECC.16 Varnish is the fluoride 
of choice for this young population, 
because of its lengthy retention time, 
ease of application, low ingestion po-
tential and superiority to other topi-
cal fluoride applications.11,17 Fluoride 
varnish is considered an “off label” 
use by the Food and Drug Adminis-
tration (FDA) for caries prevention,  
however, the FDA considers this off 
label approach an acceptable treat-
ment for caries control.18

Chlorhexidine 0.12% can reduce 
MS levels, and combining it with flu-
oride usage may significantly reduce 
caries activity.19,20 Concerns with 
compliance due to taste, staining and 

numerous applications suggest that 
further studies are needed to develop 
a better delivery system.20 Study re-
sults on the use of chlorhexidine var-
nish as a delivery system only found 
initial effects on reducing MS, thus 
the caries reducing effect has not 
been proven.20 Use of chlorhexidine 
varnish to block the transmission of 
MS from mother or caregiver to in-
fant has been suggested.17 However, 
while reducing MS, chlorhexidine 
needs to be carefully considered. It 
may not be a reasonable preventive 
procedure in young children, and 
may be more appropriate for older 
children or adults.

Dental hygienists can and should 
be instrumental in reducing ECC. 
Weintraub and Ismail recommend 
that dental hygienists should be 
utilized to educate parents in pre-
ventive efforts and provide clinical 
procedures to reduce ECC.17,21 Addi-
tionally, Weintraub recommends in-
creasing opportunities for dental hy-
gienists in the public health sector to 
conduct community based interven-
tions. This may stimulate hygienists 
to become more involved in public 
health dentistry and place them in a 
unique position of being the primary 
preventive provider to reduce inci-
dences of ECC.21

Despite this validation of dental 
hygienists as preventive specialists, 
a study by Forrest et al revealed that 
dental hygienists need more educa-
tion concerning caries etiology, epi-
demiology and evidence based pre-
ventive techniques.22 The literature 
rarely discusses dental hygienists’ 
role in caries prevention or, more 
specifically, ECC.

The purpose of this study was to 
establish baseline data of dental hy-
gienists’ knowledge and understand-
ing of appropriate treatment proto-
cols and to determine influencing 
factors regarding ECC in the state of 
Maryland.

edge, attitudes and practice behaviors 
regarding prevention of ECC. A ran-
dom sample of 750 dental hygienists 
who practiced full or part-time was 
selected from a list obtained from 
the Maryland State Board of Dental 
Examiners. Hygienists not practicing 
in Maryland and incomplete surveys 
were excluded. The sampling design 
was sufficient at providing a general-
ization of practicing Maryland dental 
hygienists regarding ECC.

To achieve a sample size that is 
representative of hygienists actively 
practicing in Maryland, assuming 
a sampling error of ±5%, (p<0.05) 
with a confidence level of 95%, a fi-
nal sample size of approximately 345 
respondents was projected. Anticipat-
ing a 50% response rate, 750 ques-
tionnaires were mailed. The mailing 
included a cover letter, an assurance 
of confidentiality, a survey instrument 
of 42 questions and a stamped return 
envelope. A follow up postcard was 
mailed to participants approximately 
3 weeks later, requesting they respond 
to the survey. 

Indicator measurements were in-
corporated into the survey instrument. 
Attributes were collectively exhaus-
tive in nature and mutually exclusive. 
Responses were categorized as di-
chotomous or assessed according to a 
Likert scale. Demographic variables 
of interest included year of gradua-
tion, degree attained, membership in 
the American Dental Hygienists’ As-
sociation (ADHA) and employment 
setting.

Questions on knowledge were 
adapted from the questionnaire used 
by Forrest et al.22 ECC knowledge 
indicators included ECC etiology, 
the caries process and bacteria which 
cause ECC. Other questions were 
adapted from a study surveying hy-
gienists and nutritionists regarding 
nutrition and the caries process.23 
Asking respondents about their atti-
tudes about ECC helped gain insight 
toward knowledge, practice behaviors 
and possible needed interventions, 
if gaps existed. Some attitude ques-
tions were adapted from a study con-
ducted by Ismail.17 Practice behavior 
questions dealt with ECC protocol in 
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Discussion
Dental hygienists are an important 

part of dental provider teams dedicat-
ed to the prevention of ECC. Hygien-
ists are uniquely positioned to help 
implement office based and com-
munity based prevention programs. 
Prevention as intervention involving 
hygienists could involve efforts to re-

Results
The total number of respondents 

was 308 (n=308) for a 41% response 
rate.  Ninety percent of all respon-
dents were from Maryland and 
practiced in Maryland. Five percent 
practiced outside of Maryland (not 
included in the results) and 5% of 
surveys were returned unanswered. 
Results revealed that 55% of those 
surveyed were between 19 and 44 
years of age, 45% were 45 and over. 
Fifty-five percent had graduated less 
than or equal to 20 years ago from 
an entry level dental hygiene pro-
gram, and 45% graduated more than 
20 years ago. Fifty-four percent of 
Maryland hygienists obtained a cer-
tificate or Associate’s Degree, while 
46% earned a Baccalaureate or Mas-
ter’s Degree. Sixty-two percent of 
respondents practiced less than or 
equal to 20 years while 38% prac-
ticed more than 20 years. Eighty-
seven percent practiced in a general 
practice, 5% practiced in pediatric 
dentistry and 7% practiced in a for-
mat described as “other.” Forty-eight 
percent practiced less than 30 hours 
per week and 52% practiced greater 
than or equal to 30 hours per week. 
While 90% of respondents practiced 
in a facility with few Medicaid pa-
tients (0 to 5%), only 10% practiced 
in a facility with more than 5% of 
patients enrolled in Medicaid. Forty-
three percent of responding hygien-
ists were members of ADHA. Of 
those who were members, 74% had 
been members less than or equal to 
5 years and 26% had been members 
for greater than 5 years.

Overall, results regarding knowl-
edge, attitudes and practice behav-
iors of Maryland dental hygienists 
were mixed. Practicing Maryland 
dental hygienists were correct only 
50 to 60% of the time, regardless of 
the knowledge characteristics mea-

sured. Forty-five percent did not 
know that caries is an infectious, 
transmissible disease. Eighty-eight 
percent believed ECC prevention ef-
forts should start at tooth eruption.

The use of appropriate treatment 
protocol varied as well. This current 
study revealed that respondents used 
oral hygiene instruction (81%), topi-
cal fluoride (77%), home applied flu-
oride (73%), nutritional counseling 
(65%) and sealants (65%) as preven-
tive behaviors to reduce ECC.  Only 
25% of those surveyed are using flu-
oride varnish for caries control.

Figure 1 shows variable labels by 
characteristic type (knowledge, at-
titude or practice behavior). While 
knowledge, attitudes and practice 
behaviors for ECC are mixed, ex-
perience appears to matter. Dental 
Hygienists that treat more children 
enrolled in Medicaid made it more 
likely (p<0.05) for them to reflect 
current attitudes regarding the tim-
ing of the first dental visit and its re-
lationship to ECC.

Table I shows that dental hygien-
ists treating a higher number of chil-
dren were more likely (p<0.05) to 
know of the appropriate use of seal-
ants and the use of topical fluoride 
than hygienists treating fewer chil-
dren. Dental hygienists with more 
working hours per week were also 
more likely (p<0.05) to know of 
the appropriate use of sealants, nu-
tritional counseling, use of topical 
fluoride and the importance of a re-
ferral to a pediatric dentist than den-
tal hygienists working fewer hours. 
Dental hygienists who have been 
ADHA members for a longer period 
of time were more likely (p<0.05) to 
know of the appropriate use of topi-
cal fluoride or home applied fluoride 
than hygienists who were members 
for a shorter amount of time.

private practice, including questions 
about nutrition and preventive proce-
dures utilized by hygienists to prevent 
ECC.

Before the survey was sent, pilot 
testing was completed to assure reli-
ability and validity. Reliability was 
measured by adapting information 
from previous surveys.17,22,23 Pilot 
testing was also done to ensure con-
sistency and stability of the instru-
ment. Validity was assessed at face, 
content, criterion and construct. Face 
validity assured the questions made 
sense in terms of the concept.24 Re-
viewed and selected indicators were 
available to ensure content validity. 
Other studies were used to compare 
questions assuring criterion validity. 
Finally, the variables related logically, 
assuring construct validity. A conve-
nience sample of 15 dental hygienists 
was selected to pilot test the survey. 
Twelve surveys were completed and 
returned. After the surveys were col-
lected, the results were discussed and 
changes made as necessary. After an-
alyzing the pilot data and making the 
necessary revisions, a final question-
naire was developed and a random 
sample was obtained.

The Institutional Review Board at 
the University of Maryland approved 
the study prior to the start of the proj-
ect. Participation in this study was 
voluntary - a completed and returned 
survey was considered consent to 
participate. There were no known 
risks or benefits to participate in the 
study. Cover letters included with the 
survey assured respondents that all 
information would remain confiden-
tial and would be reported in group 
form only.

The surveys were coded using an 
identifier number on the survey only. 
The coded surveys were then ana-
lyzed by using Epi-info® software, 
which tabulated and analyzed the re-
sults.25 Data were in nominal, ordinal 
and interval form. Frequency testing 
was used to develop Confidence In-
terval at 95% and (p<0.05). In order to 
assure sufficient numbers to produce 
reliable estimates, variable categories 
were combined when necessary. In-
dependent variables were age, type of 

practice, years practicing since gradu-
ation, amount of education, highest 
degree earned, percentage of children 
in practice, percentage of Medicaid 
patients treated, membership with 
ADHA and years of membership 
with ADHA.
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duce and eliminate this harmful form 
of caries. However, before planning 
or developing such a program, an un-
derstanding of the current state of hy-
gienists’ involvement and the level of 
hygienists’ knowledge, attitudes and 
practice behaviors regarding ECC is 
needed. This study provides baseline 
information necessary to better un-
derstand the current level of dental 
hygienist knowledge, attitudes and 
behavior practices concerning ECC 
in the state of Maryland.

Results indicate that fluoride var-
nish may be under-utilized to control, 
treat and prevent ECC. Only 25% of 
Maryland hygienists are using var-
nish, which was limited to desensi-
tization. Fluoride varnish is an easy, 
safe way to apply topical fluoride to 
teeth. The low usage of varnish for 
ECC could be attributed to the fact that 
varnish has not yet been approved by 
the FDA as an anti-caries prevention 
agent. However, European countries 
have been using varnish effectively 
for over 30 years with positive re-
sults.26 Increased uses of primary care 
physicians applying fluoride varnish 
have highlighted the benefits of ap-
plying varnish to high risk children. 
Currently, 34 states provide Medicaid 
reimbursement for physicians ap-
plying varnish to children in need.27 
Maryland dental hygienists may need 
more information about the off label 
use of fluoride varnish and its effec-
tiveness on ECC reduction. Similarly, 
only 20% of Maryland dental hygien-
ists currently use chlorhexidine to pre-
vent ECC. Recent evidence suggests 
that chlorhexidine can be effective 
when used by a parent or caregiver 
with high levels of MS.20 However, 
most protocols do not recommend 
rinses in children less than 6 years 
of age, as they are likely to swallow 
large amounts. With the alcohol con-
tent of most chlorhexidine rinses, this 
is an area of concern in child patients. 
Dental hygienists attitudes about pre-
vention suggested that efforts should 
be initiated at the first sign of tooth 
eruption. However, the literature sug-
gests that efforts need to be initiated 
well before tooth eruption, actually at 
the prenatal level.6,8,28,29 In addition, 

only 45% of respondents correctly 
answered that caries is an infectious 
transmissible disease, suggesting a 
need to update and educate hygienists 
on caries, ECC, prevention method-
ology and protocols.

In this study, the most frequently 
used preventive approach was oral 
hygiene instruction, with the lowest 
being nutritional counseling. Poor 
dietary habits are one of the major 
factors involved with ECC and were 
of least concern by Maryland dental 
hygienists. Given the critical role of 
nutrition and ECC occurrence, these 
results suggest a need to update and 
educate dental hygienists on the role 
nutrition plays in ECC to further 
stress nutrition’s critical role.

The results also showed that treat-
ing more children enrolled in Medic-
aid made it more likely that hygien-
ists were current with the timing of 
the first dental visit and its relation-
ship to ECC. The literature shows 
that lower SES patients were affected 
by ECC in greater numbers.11 These 
patients typically depend on the Med-
icaid program to receive dental treat-
ment. Thus, those hygienists who 
treat higher numbers of Medicaid 
patients should be more familiar and 
knowledgeable with the disease, as 
this research reflected. It should be 
noted that pediatric dental hygien-
ists typically see these higher num-
ber of Medicaid patients, thus dental 
hygienists working with children in 
the Medicaid system will have an in-
creased level of knowledge regarding 
ECC.

Dental hygienists with more ex-
perience were also more likely to be 
aware of ECC appropriate treatment 
protocols. Dental hygienists working 
more hours per week were more like-
ly to know of the appropriate use of 
sealants, nutritional counseling, use 
of topical fluoride and the importance 
of a referral to a pediatric dentist. This 
could be attributed as an outcome of 
“practicing” and becoming more com-
fortable and familiar with treatment 
protocols. Membership in ADHA 
also proved to be beneficial in an un-
derstanding of appropriate protocols 
for treatment of ECC. Those hygien-

ists who were members for more than 
5 years in ADHA were more likely 
to provide nutritional counseling and 
home fluoride applications to con-
trol ECC. Membership with ADHA 
may suggest a history of reading the 
literature available in the associa-
tion’s journal. Given the number of 
ECC relevant articles presented in the 
Journal of Dental Hygiene,19,30-33 it is 
not surprising that ADHA member-
ship would make it more likely that a 
member would be aware of appropri-
ate ECC treatment protocols.

While providing insight and useful 
baseline data, limitations to this study 
must be taken into account. The re-
search was limited to dental hygien-
ists only practicing in Maryland, and 
the results can therefore be attributed 
only to the state of Maryland. A further 
limitation was that the addresses pro-
vided by the Maryland State Board of 
Dental Examiners contained inconsis-
tencies, which may have lowered the 
response rate and caused some distor-
tions in the results. Speculation exists 
that response bias may have also had 
an effect on our results. For example, 
those hygienists who only treat adults 
may have felt that the study did not 
relate to their scope of practice. Also, 
those that were not familiar with ECC 
may have declined to participate in 
the study because their answers may 
have not been as accurate.

The data indicated that dental hy-
gienists can benefit from continuing 
education courses regarding caries 
and specifically ECC. Dental hygien-
ists in Maryland will encounter ECC 
in practice and should be current on 
the latest techniques and informa-
tion to enhance their preventive role. 
Overall, 95% of Maryland hygienists 
agree and would like to take a course 
regarding ECC.

While this study provided impor-
tant results and insight into dental 
hygienists’ knowledge, attitudes and 
practice behaviors regarding ECC, 
results of this study also reveal a need 
for additional education of Maryland 
dental hygienists about ECC and pos-
sibly curriculum changes to integrate 
more knowledge regarding ECC 
while in school. Thus, additional re-
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Conclusion
Dental hy-

gienists are 
qualified health 
care profession-
als who can educate parents regard-
ing ECC and be an active part of the 
team dedicated to the prevention of 
ECC. This study revealed that there 
is a need to decrease gaps in knowl-
edge, attitudes and practice behaviors 
regarding ECC by dental hygienists 
in the state of Maryland. This re-
search suggests a need for additional 
information about ECC through den-
tal hygiene curricula and/or continu-
ing education courses. Since 95% 
of surveyed hygienists indicated an 
interest in taking a continuing edu-
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Dental Hygiene Student Knowledge of Genetics in 
Dentistry: Baseline Measures
* Amy Coplen, RDH, BSDH, MS
University of Michigan, School of Dentistry

Problem: Current information about dental hygiene stu-
dents’ knowledge of genetics in dentistry is unavailable.  This 
study provides a baseline assessment of dental hygiene students’ 
knowledge prior to implementation of formal instruction related 
to genetics and oral health.

Methods: An instrument to test students’ knowledge of ge-
netics was developed in consultation with a geneticist and pi-
lot tested with dental students.  The instrument included case 
scenarios with genetic components and definitions of genetic 
terms.  Data were collected from entering dental hygiene (DH) 
students on the first day of class and senior DH students in their 
final semester.  Responses were entered into SPSS 16.0 and 
comparisons were made between the two levels of students us-
ing independent sample T-tests.

Results: Senior DH students averaged a higher total score 
(54%) than entering DH students (48%).   This difference was 
not statistically significant. Entering students did slightly better 
than seniors on the definition section of the exam with scores 
of 45% and 42% respectively.  Seniors did significantly better 
than entering students on the case scenarios section of the test 
(p=.013) with scores of 63% and 51% respectively.  Senior stu-
dents scored significantly higher than entering students on case 
scenarios relating to periodontal disease, ectodermal dysplasia 
and Down syndrome.

Conculsion: Both entering and graduating dental hygiene 
students scored low, less than a 55% on an exam, in a program 
with no formalized genetics content.  A genetic curriculum us-
ing Web-based case simulations will be implemented in the fall 
of 2008 at the University of Michigan with dental hygiene stu-
dents. Ongoing assessment will be conducted.

Bactericidal Effects of Low Temperature 
Atmospheric Pressure Plasma on Porphyromonas 
Gingivalis
* Arwa Mahasneh, BS, MSDH
Old Dominion University

Purpose: The biomedical application of low temperature 
atmospheric pressure plasma (LTAPP) is a collaborative inter-
est for engineering, medical, dental and biological researchers. 
This laboratory study tested whether LTAPP can limit growth 
of Porphyromonas gingivalis, a periodontal pathogen strongly 
associated with periodontal disease, disease progression, and 
refractory periodontitis. 

Methods: After extensive pilot trials, the study consisted of 

Professional Association Membership:
Factors Affecting the Dental Hygienist’s Decision to 
Join and the Value of Membership Benefits
* Camile M. Luke, RDH, BSDH
Eastern Washington University

Dental hygienists throughout the nation are represented by 
professional associations that support and promote their interest.  
Benefits provided by membership within a professional associa-
tion were assessed to determine if a direct relationship existed 
between what is deemed valuable to members and if non mem-
bers also placed value on similar items.  The social exchange 
theory was the theoretical framework used to understand value 
placed on membership within a professional association. 

The purpose was to identifying if the value placed on mem-
bership benefits directly relate to the decision to join a profes-
sional association.   This study utilized a Professional Mem-
bership Questionnaire (PAMQ) which was used for similar 
questions in the nursing profession. Using a Likert-type scale, 
it assigned value to 29 different membership benefits related 
to affiliation with a professional association, as well as col-
lected demographic information.  Open ended questions were 
included to assess benefits with highest value, past membership 
status and reasons for never joining or not renewing member-
ship.  Participants were selected from a list of licensed dental 
hygienists from four different states, Nebraska, Texas, Vermont, 
and Washington, with a sample size totaling 415.  PAMQ sur-
veys were mailed to random addresses on file with each state 
licensing body.  

The results have not yet been analyzed.  The statistical analy-
sis will be completed using chi squared tests to determine differ-
ences between members and nonmembers in the value placed 
on the 29 benefits related to professional association member-
ship.  This will identify the necessary p-value to determine a 
statistically significant difference between the two groups.

24 agar plate samples of P. gingivalis- 20 samples were exposed 
to LTAPP at 5, 7, 9 and 10 minutes and 4 control samples were 
exposed to helium gas only.  Immediately after exposures, the 
samples were incubated anaerobically for 72 hour at 37°C.  Af-
ter 72 hours, zones of inhibition were measured. 

Results: After 5, 7, 9, and 11 minutes of exposure times, 
results reveal a statistically significant difference in the bacte-
ricidal effect of the LTAPP on P. gingivalis compared to control 
bacteria  not exposed, as measured by zone of inhibition (cm) 
(p<0.0001). Differences in the bactericidal effects were signifi-
cant for each pair of consecutive time points: 5 minutes verses 
7 minutes, 7 minutes verses 9 minutes, and 9 minutes verses 11 
minutes (p= 0.0360, p= 0.0009, and p<0.0001, respectively). 

Conclusions: LTAPP has a significant dose related bacteri-
cidal effect on P. gingivalis, as measured by zone of inhibitiont 
here]
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Analysis of Periodontal Maintenance Care: An 
Exploratory Study
* Connie L. Jamison, RDH, BS
University of Missouri-Kansas City

Abstract: Periodontal Maintenance (PM) is comprised of 
the preventive, diagnostic, and therapeutic procedures needed 
for sustaining periodontal health.  For PM to be effective, suf-
ficient time must be allotted in accordance with the needs of the 
individual patient.  

The purpose of this study was to assess the relative contribu-
tion of patient-level factors such as, oral health status, past com-
pliance with maintenance, and medical condition/history, and 
time required for effective PM.  100 consecutive patients receiv-
ing PM were observed at a single time-point and components 
of PM timed in minutes/seconds.  Descriptive statistics showed 
the average time for each component (in minutes) was: greet-
ing 2:57, medical history 3:50, radiology 6:04, oral history 3:23, 
periodontal examination 14:23, assessments 3:22, treatment 
phase 29:34, treatment plan 5:25, dismissal time 6:21, OSHA 
8:00 and total time 1 hour, 24 minutes.  Bivariate analyses indi-
cate that bleeding on probing, depth of pockets, gender, number 
of teeth, and oral hygiene are predictors that affect PM time.  

Results from multiple linear regression showed BOP and 
subgingival calculus are significant predictors of total treatment 
(p<.05, R2 = .28).  The current standard of care for a PM ap-
pointment of 50-60 minutes appears to be insufficient with the 
average 1 hour, 24 minutes to achieve the goals of PM.  BOP 
and subgingival calculus appear to be the greatest predictors of 
time when other variables are in the model.  This data may in-
fluence the professional’s view of the standard of care and be 
useful in planning appropriate time allotment for PM and ad-
vancements in treatment care management.

Training the Trainer: Disabilities and Dental Hygiene
* Elmer E. Gonzalez, RDH, BS, BA
University of New Mexico, Division of Dental Hygiene

This study was intended to measure knowledge change of 
direct care staff upon administration of an oral health education 
completed by lecture materials and/or hands on training. The 
study was an experimental design which included 30 partici-
pants from a local agency dedicated to serve people with dis-
abilities. The sample consisted originally of two groups of 15 
participants each. However, the actual number of subjects was 
14 in the experimental group and 10 in the control group. Each 
group was randomly assigned to either a control or an experi-
mental group. The experimental group received a lecture and 
hands on training for a total of one hour and forty five minutes. 
The control group received a discussion. Both the experimental 
and control groups received a pre- test and a post test.

Considering all subjects together as a single group, n=24, 
the two sample t-test gave an estimated score difference of 0.05 
which was significantly larger than zero (p-value=0.005), t= 
2.168, df= 23, p-value= 0.005. Overall learning increased be-
tween tests.  Considering the two groups independently, using a 
paired t-test to examine the data, the experimental group, n=14 
had an estimated score difference of 0.0607 (p-value=0.01), t= 

2.645, df= 13, p-value= 0.01, which was a significant improve-
ment. The control group n=10, had an estimated score differ-
ence of 0.035 (p-value=0.14), t= 1.172, df= 9, p-value= 0.135, 
which was not a significant improvement.

This study is beneficial in showing the influence of oral hy-
giene training for direct care staff who work with people with 
disabilities.

Current Status of Degree Completion Programs in 
Dental Hygiene Education
* Karen M. Portillo, RDH, BSDH
Idaho State University/MSDH Program

Purpose: Dental hygiene baccalaureate degree completion 
programs are essential stepping stones between associate degree 
entry-level programs and graduate education.  The purpose of 
this descriptive study was to assess student learning outcomes, 
learning experiences, assessment methods, and baccalaureate 
partnerships for degree completion programs, since a minimal 
amount of literature currently exists.

Methods: An online survey was used to collect data from 42 
program directors whose degree completion programs met the 
inclusion criteria.  Reliability and validity of the self-designed 
survey instrument was established by a panel of experts and 
pilot tested with three program directors whose programs did 
not meet the inclusion criteria.  Program directors were either 
contacted to introduce the study protocol.  The participants were 
provided a direct link to the survey and three e-mail messages 
were sent as reminders.

Results: A 62% (n=26) response rate was obtained.  Re-
sults indicated that student learning outcomes were articulated 
for professional development, ethics, communication, critical 
thinking, evidence-based practice, career roles, leadership, com-
munity oral health, health promotion/disease prevention, dental 
hygiene clinical care, interprofessional collaboration, dental hy-
giene education, and preparation for graduate studies. Learning 
experiences included dental hygiene courses such as research 
(88.5%), educational methodology (65.4%), and practicum, in-
ternship, or externship (65.4%).  Assessment methods includ-
ed grade point averages (69.2%), capstone projects (65.4%), 
alumni surveys (65.4%), graduate exit interviews (50%), and 
portfolios (34.6%).  Baccalaureate partnerships reported were 
articulation (87.5%), community college baccalaureate (8.3%), 
and university extension (4.2%) models.

Conclusions: Degree completion programs increase educa-
tional levels of associate degree graduates by providing oppor-
tunities for professional and career development.

Incorporating Oral-Systemic Evidence into Patient 
Care:  Practice Behaviors and Barriers of North 
Carolina Dental Hygienists
* Kathryn P. Bell, RDH, BSDH
University of North Carolina

NDHRA focus area: Clinical Dental Hygiene Care
Problem: Current research has reported associations be-

tween periodontal and systemic health, however there are little 
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The Use of Guided Imagery in the Instruction of 
Periodontal Instrumentation Skills: A Pilot Study
* Kimberly S. Johnson, RDH, BS
University of Minnesota

Purpose: Guided imagery GI) is a process that allows a 
person to use their own imagination to connect their body and 
mind to achieve a desirable outcome such as the learning of a 
complex, perceptual-motor skill. Preparing students to perform 
clinical skills at a level that indicates achievement of accepted 
evaluation criteria may be facilitated by GI.  The purpose of 
this study was to incorporate the use of GI into preclinical peri-
odontal instrumentation training and evaluation by comparing a 
group of students who received GI in their instruction to a group 
who did not.

Objective: Compare the clinical evaluation of instrumen-
tation skills for students who underwent GI vs. those who did 
not.  

Methods: 21 students in the preclinical dental hygiene 
course were randomly assigned to two groups: GI or no GI. Pre/
post test Vividness of Visual Imagery Questionnaire (VVIQ) 
was administered. 

Results: There was no evidence that change in mean VVIQ 
scores were different between the groups (p=0.616). There was 
no evidence that mean instrument scores were different between 
the groups (p=0.113 – 0.847). A random intercept model was 
used to compare total scores between instruments and groups. 
The two groups were not different (p=0.204), but statistically 
significant differences (p<0.0001) in total scores were found.

data regarding how dental hygienists (DH) are incorporating 
this evidence into practice.

The purpose of this study was to determine what practice be-
haviors are prevalent among North Carolina (NC) DH regarding 
the incorporation of oral-systemic evidence (OSE) into practice 
as well as perceived barriers to implementation.  

Hypothesis: NC DH are not incorporating OSE into prac-
tice.  Methods: A questionnaire was developed, pilot tested, re-
vised and mailed to 1,665 licensed DH in NC.  The response rate 
was 62% with 52% (N=859) of respondents meeting inclusion 
criteria. Survey data were analyzed using descriptive statistics 
and Chi-square analysis.  

Results: Respondents were female (99%), with a two-year 
degree (84%).  While a minority of DH (20%) reported mea-
suring blood pressure (BP) routinely on all patients, a majority 
(62%) measure BP in select patients. Eighty-nine percent per-
form oral cancer screenings. Eight percent record blood sugar 
levels, but only 3% record HbA1c values.  Fifty percent of DH 
are extremely likely to refer patients to a medical provider for 
follow up assessments.  Conditions DH are likely to discuss 
with patients include tobacco use (89%), pregnancy (84%), and 
genetics (79%). Significant barriers to implementing OSE in-
clude lack of time (52%), concern over legal risks (44%), and 
lack of education (27%).

Conclusions: NC DH are implementing some aspects of 
OSE into practice but could take a more active role if they had 
more allotted time, education and training.

Conclusions: Although the results of this study did not sup-
port the hypothesis that there would be improved performance 
of instrumentation skills for subjects who received GI vs. those 
subjects who did not, the follow-up questionnaire did indicate 
that the subjects who received GI were more relaxed.

Looking Ahead: Genes Linked to Periodontal Health 
and Tissue Regeneration
* Lay Soon, RDH, BA
University of Washington

NDHRA focus area: This research relates to the NDHRA fo-
cus area about how dental hygienists involve emerging science 
in diagnostic aspects of the dental hygiene process of care.

Problem: Genetic susceptibility is among the key risk fac-
tors for periodontal disease, with an estimated 30% of the pop-
ulation genetically susceptible.  Diagnosis of periodontal risk 
genes may guide preventive hygiene measures and help at-risk 
individuals keep their teeth.  

The purpose of this study was to investigate factors influ-
encing periodontal development, including ankylosis protein 
(ANK) and ectonucleotide pyrophosphatase/phosphodiesterase1 
(ENPP1).  Mouse models where either ANK or ENPP1 function 
was genetically knocked out (KO) were compared/contrasted.  

Hypothesis: Based on similar functions of ANK and ENPP1, 
we hypothesized that ENPP1 KO mice would exhibit thick ce-
mentum comparable to previous data from ANK KO teeth.  

Methods: Coronal sections of mouse first mandibular mo-
lars were examined at 26 days old, when tooth root was com-
plete.  Histomorphometry was used to measure cervical cemen-
tum, periodontal ligament, and bone in n=3 mice for KO and 
controls.  ANOVA was used for intergroup statistical analysis.  

Results: ANK and ENPP1 KO models exhibited cementum 
up to 12-fold thicker than controls, with ANK KO cementum 
thicker than ENPP1 KO.  Periodontal ligament width was main-
tained in both KO mouse models despite cementum expansion.  

Conclusions: Results supported our hypothesis that ENPP1 
KO cementum would resemble ANK KO hypercementosis.  
Both factors are implicated to be critical in periodontal develop-
ment/maintenance.  Because their loss promotes cementogen-
esis, these factors may be good targets for therapies to promote 
cementum regeneration. (248)

The Effects of Social Promotion on the Validity and 
Predictability of Dental Hygiene Selection Criteria
* Marilee S. Mcgaughey, RDH, BSDH
University of Tennessee Health Science Center

Dental hygiene education is rich in transformative, experi-
ential learning that is integrated with classroom learning, in es-
sence, the non-cognitive combined with the cognitive learning 
in order to transform the knowledge base into the clinical appli-
cation.  The increasing demand of knowledge base and clinical 
skills required of dental hygiene students creates a dilemma not 
only for student success but also for dental hygiene educators 
when students enter the program with less than the required 
aptitude and skills.  If students are ill-prepared, it becomes a 
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daunting task to reach a level of competency for both the stu-
dent and the educator.  What is the cause of this discrepancy in 
the level of readiness for academic success? Traditionally, den-
tal hygiene programs have relied on GPA and standardized test 
scores as the main selection criteria in their admissions process. 
Although these means may provide a picture of the applicant’s 
cognitive abilities, they do nothing towards providing a picture 
of the non-cognitive abilities and the students’ ultimate ability 
to succeed. Social promotion and its associated grade inflation 
may be a critical factor in why grade point average (GPA) is 
not an accurate indicator of a student’s academic abilities. Real-
ization of this discrepancy and the need for a solution to better 
predict student success was the impetus for this research project.  
The purpose of this study was to investigate the effects of social 
promotion on the validity and predictability of dental hygiene 
admissions selection criteria as it relates to student success in 
the program. 

The Ethics of Live Patient Use in Dental Hygiene 
Clinical Licensure Examinations:
A National Survey of Recently Licensed Dental 
Hygienists
* Marlaina J. Reich, RDH, BAS
Baylor College of Dentistry Caruth School of Dental 
Hygiene

A national survey was conducted that explored the ethical 
issues involved with using live patients for dental hygiene clini-
cal licensure examinations.  The survey collected data regarding 
demographics, additional costs to candidates beyond the exami-
nation fees, delays in dental hygiene treatment, unethical candi-
date and/or patient behaviors and the provision of appropriate 
follow-up care.  Survey questions addressed the ethical prac-
tices of respondents and included attitudinal questions which 
mirrored the same concepts.  Respondents were also asked if 
they felt their clinical licensure examination was an accurate 
reflection of their clinical skills.  The survey was mailed to 500 
registered dental hygienists, from two states in each of the five 
licensure examination regions, with a response rate of 40.6% 
(n=203).  The data was analyzed using descriptive statistics.  

Results indicated that the majority of respondents spent ad-
ditional money on examination related expenses (70.3%).  Ap-
proximately 61% of respondents reported paying their patient, 
although only half felt that it was acceptable to do so.  Over 
half of the respondents (53.1%) believed that it was appropri-
ate to delay treatment in order to have a patient sit for the ex-

Clinical Faculty Attitudes and Perceived Value of 
Magnification in Dental Hygiene Education
* Sandra Stramoski, RDH, BS
University of Bridgeport Fones School of Dental 
Hygiene

Purpose: The purpose of this study was to appraise the per-
ceived benefits of magnification loupes by clinical dental hy-
giene faculty, to assess the degree to which loupes were being 
utilized in educational settings, which factors were a deterrent to 
using magnification loupes in teaching and clinical practice and 
whether faculty were willing to endorse magnification loupes 
with students. 

Methods: A 40-question electronic survey was completed 
by 249 clinical instructors from 37 states.  This instrument as-
sessed perceived advantages and disadvantages of loupes, the 
level of agreement with value statements regarding loupes, and 
reasons for avoidance.  

Results: Chi-square analyses were used to compare user 
(n = 158) to non-user (n = 91) groups and found very highly 
significant differences (p = <0.001) for the advantage factors 
of “enhanced vision,”  “radiographic interpretation,” and “soft 
tissue evaluation,” and significant differences (p = <0.05) for 
“ergonomics/posture” and “caries detection,” with magnifica-
tion users rating the advantages more favorably. Significant 
differences were generally not found in assessment of disad-
vantages.  Mean scores for agreement by users with value state-
ments regarding loupes were high (>4.0 out of 5.0), and both 
groups agreed loupes should be at least optional in dental hy-
giene school. Half of the non-user group stated they did not use 
loupes because they were “too expensive.” 

Conclusion: This study shows support for magnification 
loupes to be at least optional in the dental hygiene curriculum. 
Although more than one-third of respondents did not personally 
use loupes, most appreciate that magnification offers significant 
benefits to dental hygiene clinicians.

amination; however, only 16.4% reported delaying treatment.  
Informed consent was obtained by 94.9% of respondents.  The 
majority of respondents (86.6%) made arrangements for dental 
hygiene follow-up care.  When asked if they felt the examina-
tion was an accurate assessment of their clinical skills, 78.7% of 
respondents agreed.  

The results indicated that the majority of respondents upheld 
the ethical standards of the dental hygiene profession and com-
plied with examination rules.
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Calibration of Dental Hygiene Faculty Prior to 
Instrumentation Evaluations
*Beverly A. McClure, RDH, BS
Ohio State University

The purpose of this new program was to calibrate all faculty 
members to help provide consistent and fair evaluations of    in-
strumentation competencies for beginning dental hygiene (DH) 
students. A new schedule was being introduced so that begin-
ning DH students would complete 4 periodontal instrumenta-
tion competencies prior to the new quarter clinical rotations. 
These competencies would be evaluated in one clinical session 
on a classmate. This would require the majority of faculty to 
evaluate the competencies.

Calibration of faculty is a continual challenge of dental hy-
giene educators. Students sometimes get confused when one 
faculty member gives low marks on a case and the student 
perceives (sometimes correctly) that another faulty member 
had given them high marks on a similar case.  In order to best 
evaluate and fairly grade the competencies, the pre-clinic course 
directors were asked to review instrumentation techniques and 

Evaluation of the Effectiveness of Tutoring in a Pre-
Clinical Laboratory Course
*Holly C. Rice, RDH, MEd and Alan E. Levine, PhD, MEd
The University of Texas Dental Branch at Houston

The purpose of the study is to evaluate the effectiveness of 
tutoring in a first year dental hygiene pre-clinical laboratory 
course. Tutoring was offered to students enrolled in the course. 
Dental hygiene students are expected to meet rigorous clinical 
performance criteria and developing these clinical skills is a 
critical component of dental hygiene education.

The tutoring program was evaluated using a nineteen ques-
tion survey instrument which students anonymously filled out 
on Blackboard.   Approval for the study was obtained from the 
university’s Human Subjects Institutional Review Board. The 
study population consisted of the classes of 2007-2010 with a 
total of one hundred and forty-eight students.

Approximately two-thirds (sixty) of the students responding 
to the survey took part in tutoring sessions.  The majority of the 
tutoring was conducted by faculty with some sessions utilizing 
peer tutors.

Results of the survey found that a majority of the students 
participating in tutoring felt that the extra practice and the de-
sire to feel more confident with the instruments were the major 
reasons for attending tutoring. The survey results found that a 
majority of the students felt that they were able to adapt the in-
struments to the typodont better after participating in tutoring.  
Ninety percent of the students responding to the survey felt that 
the tutoring helped them feel better prepared for clinic.  Greater 
than sixty percent responding felt that tutoring was more effec-
tive than the actual laboratory session and that the peer tutor was 
as beneficial as a faculty tutor.

probably more importantly conduct an interactive session dis-
cussing what would constitute a point deduction on each cat-
egory with the faculty. 

This calibration session took place at a required faculty 
meeting before the school year started. Faculty participation 
was energetic and guidelines were established to help grade 
consistently. A 6-question Likert survey was given to full and 
part time DH faculty (N=15) following the competency evalua-
tions. One hundred percent of the faculty either strongly agreed 
(SA), agreed (A) or slightly agreed (SL A) that the suggestions 
on how to grade specific items and the review of instrumenta-
tion techniques were helpful. As a result of the review 100% of 
the faculty either (SA), (A) or (SL A) that faculty are grading 
with more consistency. 

One-hundred percent of the faculty (SA) or (A) felt better 
prepared to evaluate competency exams because of the review 
session and they would like to have other faculty reviews con-
cerning other competency exams. The faculty members were 
asked which competencies should be reviewed and the outcome 
in order of the top three were amalgam finishing and polishing, 
periodontal assessment and the ultrasonic scaler. Review ses-
sions appear to be helpful to faculty in evaluating competencies. 
The faculty members feel that calibration has improved. At the 
request of faculty, more calibration sessions will be held.

Broadening Dental Hygiene Education Through 
Interprofessional Collaboration
*Susan Jenkins, RDH, MS; Lois Angelo, MSN, APRN; 
Marie Dacey, EdD; Timothy J. Maher, PhD; Ana 
Maldonado PA-C/MPH; Stephanie Rhymer, BS, RT(N), 
CNMT; and Rick L. Shifley, PhD
Massachusetts College of Pharmacy & Health Sciences

Literature indicates that most college level interprofessional 
education/initiatives do not include dental professionals.  In 
2008, The Massachusetts College of Pharmacy & Health Sci-
ences, in an effort to gain a position as a leader in interprofes-
sional collaboration, implemented the Schwartz Center Educa-
tional Rounds Difficult Conversations Committee, with the goal 
of improving communication between health care professionals 
and patients.  The committee includes faculty members from 
dental hygiene, pharmacy, physician assistant studies, nursing, 
radiological sciences, health psychology, and health science/
premed studies.

Difficult Conversations is a forum where students, from 
all disciplines, are given an opportunity to share their positive 
and negative experiences associated with a chosen topic.  An 
email was sent to the entire student body inviting them to par-
ticipate.  Interested students responded with their personal ex-
periences.  Five students respond, including one dental hygiene 
student, who, after review by the committee, was chosen as a 
panel member.  All members of the college community were 
invited to attend.  The forum was presented during the college’s 
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Assessing Professional Education in the Care 
of Patients with Neurodevelopmental Disorders 
and Intellectual Disabilities in U.S. Dental Hygiene 
Programs
*Christine A. Dominick, RDH, MEd; Kamila 
Kazmierczak; and Mary E. Foley, RDH, MPH
Massachusetts College of Pharmacy and Forsyth 
School of Dental Hygiene

Objectives: The aim of this study was to: 1) raise aware-
ness among dental hygiene program directors about the need for 
specialized curricula related to the care and treatment of special 

mid-day activity period, with lunch provided by the Schwartz 
Center, to everyone who RSVP’d. Each student had 5-minutes 
to present their story, followed by a question and answer period, 
all guided by a facilitator.

Attendees are asked to complete a four-question, five-point 
Likert Scale evaluation asking the following: The case presen-
tations were thought provoking.  I gained perspectives that will 
help me care for my patients.  I gained perspective that will help 
me work more effectively with colleagues.  The discussion fa-
cilitated reflection about my current or future clinical experi-
ence.  Program evaluations have been consistently high:  91.6% 
-“case presentations were thought provoking”; 71.2% “gained 
perspective that will help me work more effectively with my 
patients/colleagues; 90.1%-“the discussion facilitated reflection 
about my current or future clinical experiences”. The outcomes 
demonstrate that there is potential to improve communication 
between health care professionals and patients through this 
mechanism.

Examining Peer Assessment in a Didactic Team-
Based Learning Course
Melanie L. Simmer-Beck, RDH, MS; Nancy T. Keselyak, 
RDH, MA; and Cynthia Gadbury-Amyot, RDH, EdD
University of Missouri-Kansas City

Purpose: This project examined the effectiveness of a peer 
assessment tool at holding individuals accountable for their con-
tributions to group assignments.

Statement of the Problem and Significance:  As dental edu-
cators incorporate more interactive and group learning method-
ologies into the curricula, individual accountability must be fac-
tored into course grades. To ensure students have an opportunity 
to reward peers who contribute most to group assignments and 
help individuals recognize the need to be individually account-
able to their team, peer assessments are considered essential 
components of team-based learning. 

Methodology: Data from the dental hygiene classes of 2009 
and 2010 were examined at the completion of an introduction 
dental hygiene course (n=59).  Students were allowed 10 points 
per team member, excluding themselves, to distribute to among 
teammates.  Students were instructed to complete a peer assess-
ment for each student in their team by assigning at least one stu-
dent 11 points or higher and one student was 9 points or lower 
with a rationale for the highest and lowest ratings. Scores for 
each student were averaged. Variability among teams was ex-
amined by observing student scores by team. Individual scores 
of 11 or higher and scores 9 or lower were selected for review of 
the narrative feedback using the Constant Comparative method 
to identify common themes. 

Results: Variability among individual scores was noted in 
seven of the ten teams with scores ranging from 12 to 7.4. Two 
themes emerged from the data as determinants for both high 
and low scores; Social Interaction and Work Ethic. The peer as-
sessment method used in this project demonstrated the ability to 
differentiate between groups where individual students contrib-
uted equally and groups where individual students contributed 
at different levels. 

Conclusion: The peer assessment method described in this 
study signifies the potential of a peer assessment method, such 
as the one used, to improve team based learning.

Knowledge, Opinions and Practice Behaviors of 
North Carolina Endocrinologists and Internists 
Regarding Periodontal Disease and Diabetes
*Jonathan B. Owens, RDH, BS; Janet H. Southerland, 
RDH, DDS, PhD; John B. Buse, MD, PhD; Robert M. 
Malone, PharmD; and Rebecca S. Wilder, RDH, MS
University of North Carolina School of Dentistry

Objective: This study accessed the knowledge, opinions, 
and practice behaviors of North Carolina (NC) endocrinolo-
gists and internists regarding periodontal disease (PD) and the 
impact on diabetes.  

Methods: A questionnaire was developed, IRB approved, 
pilot tested, revised and mailed to 1,000 internists and 140 en-
docrinologists in NC. After two mailings the response rate was 
28% (N=317). A third mailing was conducted in January 2010 
and will be analyzed in March. Data were analyzed using SAS 
version 9.1, utilizing descriptive statistical methods. 

Results: Respondents were 66% male. Only 21% agreed 
they were knowledgeable regarding the studies linking peri-
odontal disease and diabetes. When asked how often an oral 
examination was performed, 31% rarely performed an oral ex-
amination, 27% only when the patient mentioned a problem 
and 24% at every visit. When asked if a routine oral examina-
tion was not provided, 35% indicated it is the responsibility 
of dental professionals and 34% are not sure what type of oral 
examination to perform. Seventy-one percent refer patients 
when they think something needs further examination and 
64% refer if a patient expresses concern. Most (95%) agree 
that good periodontal health is important to overall health and 
81% think physicians should be taught to screen for periodon-
tal disease. Eighty-nine percent support collaboration with 
dental professionals. 

Conclusions: NC endocrinologists and internists do not 
feel knowledgeable about PD research as it relates to diabetes 
but the majority indicated that collaboration with oral health 
professionals is important. More research needs to be conduct-
ed on how to establish collaboration between physicians and 
oral health professionals.

Acknowledgement: This project was funded by an unre-
stricted research grant from Colgate Oral Pharmaceuticals.
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needs patients; 2) assess the extent to which CODA accredited 
dental hygiene programs incorporate specialized curricula re-
lated to the assessment and treatment of patients with neurode-
velopmental and intellectual disabilities. 

Methods: An 11-item questionnaire was distributed via a 
web-based survey tool (Zoomerang) to 231 US dental hygiene 
program directors. Data gathered included the number of in-
structional hours, types of instruction, professional experiences 
and faculty participation related to the education of students on 
the assessment, care and treatment of special needs patients. 
The survey questionnaire was e-mailed in May 2008 with two 
follow up requests 60 and 90 days later. Descriptive statistics 
were noted and multiple regression analysis was conducted us-
ing SPSS software.

Results: Of the 231 surveys, 58% (N-134) were returned. 
Analysis revealed that 98% of programs incorporate assessment 
and preventive care of patients with special needs either in a 
lecture or seminar format, while only 74% reported clinical pa-
tient care experiences. Further, 49% reported that they have a 
noted clinical requirement for students. School settings (dental 
school, 4-year, 2 years) also demonstrated significant variations 
in instruction. 

Conclusions: A lack of curricular uniformity exists.  There 
is a large disparity among the types of patients treated who are 
designated as special needs among programs. Student clinical 
experiences with this population are inconsistent.

Factors Affecting the Oral Care Practices of Texas 
Nurses in Hospitals
*Stacy Pettit, RDH, BS; Ann McCann, RDH, PhD; Emet 
Schneiderman, PhD; Patricia Campbell, RDH, MS
Texas A&M Health Sciences Center Baylor College of 
Dentistry
Elizabeth Farren, MSN, PhD, FNP; and Louise Herrington 
Baylor University School of Nursing

Oral health care is crucial for hospitalized patients.   The 
purpose of this study was to measure factors affecting the oral 
care knowledge and opinions of Texas nurses employed in 
hospitals. A survey was developed to measure type of patient 
contact, nursing education, opinions about the importance of 
oral care and knowledge of oral care management.  The latter 
was a 24-question knowledge test.  The IRB granted “exempt” 
status.

A random sample of 582 nurses was selected, and a re-
sponse rate of 26% (152/582) was obtained.  Data analysis 
with SPSS included using frequencies, Chi Square, and Spear-
man correlation.   The mean number of years in practice was 
18 (sd=11). The majority had ten or more daily patient con-
tacts (55%).  A large group of nurses (42.9%) reported feeling 
responsible for the oral care management of their patients and 
assessing the oral cavity of their patients (78.6%).  Their hos-
pital required them to assess the oral cavity (61.2%) as well as 
their nurse manager (50%). They reported being “minimally 
prepared” by their nursing program for oral care management 
(median=2, on a scale 1 to 4).

Only 25 respondents had attended a continuing education 
course regarding oral care management, with 13 only taking 

one course. Most reported they were “knowledgeable” about 
oral health management (57.1%), yet the mean score for 
knowledge questions was only 50% (sd=13%).  Years of prac-
tice was significantly correlated to the knowledge test score 
(ρ =.204, p=.046), as well as the nurses’ self-assessment of 
their knowledge (ρ =.254, p=.012).  Education level (ρ =.136, 
p>.05) was not significantly correlated to the knowledge test 
score.

This lack of knowledge about oral health management in-
dicates a need for further education, such as continuing edu-
cation for nurses or interdisciplinary curricula for nurses and 
dental hygienists.  This also suggests the possibility of em-
ploying dental hygienists in hospitals for providing oral care.

Journaling as a Method of Stress Reduction and 
Coping for First Year Dental Hygiene Students

*W. Gail Barnes, RDH, PhD; Vanessa Faison, RDH, 
MHA/Ed
Clayton State University
Rosetta Watkins, RDH, BA

The first year of most professional programs can be 
stressful for students.  The dental hygiene programs are no 
exception.  Journaling is a method of exploring the thoughts 
and feelings associated with the experience.   According to 
empirical research, journaling has been shown to decrease 
health symptoms, improve cognitive performance, strength-
en ones immune system and counteract the harmful effects 
of stress.

First year dental hygiene students were required to record 
weekly journal entries for their pre-clinic lecture and lab 
courses via Blackboard’s Discussion section.  A survey was 
administered to the same students (N=24; 100% response 
rate) at the end of their second semester. The survey consisted 
of 22 items (qualitative open-ended and closed-ended ques-
tions) and was administered via the Blackboard Assessment 
section of their clinical course.  Students were instructed to 
logon to the Blackboard site and complete the survey.  Black-
board provided an analysis for the survey which included 
means, standard deviations, medians, and a list of responses 
from the qualitative questions.

The results indicated that the students were “comfortable 
writing weekly journal entries knowing that only the course 
director would read them” (87%).  The students reported that 
what they liked most about journaling was that they were 
able to reflect on their feelings when in lab (69.6%); felt 
less stressed after writing their weekly journal entry (8.7%) 
and their confidence in instrumentation skills was increased 
when they read their previous journal entries (17.4%) which 
in turn helped to reduce their stress level when learning new 
instrumentation skills.  

It can be concluded from the present study that the dental 
hygiene students were comfortable writing weekly journal 
entries and that journaling reduced their stress level but not 
to the extent of other empirical studies.  Furthermore, it can 
be speculated that the respondents participated in other stress 
reduction activities while first year dental hygiene students.
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Interprofessional Education Through an Oral Health 
Curriculum to Physician Assistant Students
*Kelly Anderson, RDH, MHS; Barbara Smith, PT, PhD; 
and Denise Maseman, RDH, MHS
Wichita State University

Introduction: As the link between oral and overall health be-
comes more evident to health professionals outside of dentistry, 
integration of oral health education is an appropriate goal for 
health professional education.  

Interprofessional Education (IPE) is the process by which a 
group of students or workers from health-related occupations 
learn together during parts of their education.

Purpose: The purpose was twofold: to evaluate the imple-
mentation of an oral health curriculum to physician assistant (PA) 
students; identify which parts were most important in changing 
the PA students’ knowledge regarding oral health.  

Method: Didactic and laboratory sections were offered.  Data 
collected were from a pre-/post-test of 24 items answered on a 
5-point Likert scale, reflecting an attitudinal measure of students’ 
(n=43) ability to apply and understand the oral health curriculum. 
Chi-square analyses determined if a relationship existed between 
answers on the same instrument before and after instruction. IRB 
approval was obtained and the students gave informed consent.

Results: Students felt they improved their level of understand-
ing on all topics.  Data were organized from the largest change 
in perceived competency (> 70%) from pre to posttest (8 items), 
moderately changed (60-69%) (6 items), and to least changed 
(35-59%) (10 items). The items with the largest change included: 
monitor impact of medications on oral tissues, recognize caries 
and oral lesions that require referral, and recognize signs/ symp-
toms of gingivitis and periodontal disease.

Conclusion: The results indicate that the curriculum enhanced 
the perceived oral health competency of these PA students and 
their ability to recognize oral signs/symptoms that may impact a 
patient’s general health. Overcoming the challenges of integrat-
ing health professional curriculum can ultimately benefit health 
professionals and patients.

Magnifying Loupes in U.S. Entry-Level Dental 
Hygiene Programs: Occupational Health and Safety
*Leslie McHaney Congdon, RDH, BSDH, MS(c); Susan 
Lynn Tolle, BSDH, MS; and Michele L. Darby, BSDH, MS
Old Dominion University

Use of magnification loupes has increased in dental practice 
settings owing to enhanced visual acuity and potential ergonom-
ic benefits recognized by OSHA and the ADA.  However, mini-
mal research has been conducted on magnification practices in 
schools of dental hygiene.

The purpose of this study was to determine polices concern-
ing the use of magnifying loupes by students and faculty in 
United States Dental Hygiene Programs.  A 31 item, self-de-
signed questionnaire was e-mailed to all 303 accredited entry-
level dental hygiene programs.

An overall response rate of 77.8% (N=236) was obtained 
for analysis.  Results reveal the vast majority of programs do 
not require loupes for faculty or students with only twenty-three 
percent of responding schools requiring students to purchase 
loupes and only 8 % requiring faculty to use loupes.

Most programs (90%) do not plan to require students to 
purchase loupes in the near future although the majority (73%) 
believes proper use of loupes should be integrated into the cur-
riculum. Over 90% believe the greatest advantages of loupes 
are improved periodontal probe readings and ergonomics; fol-
lowed by caries detection (70.2%) and decreased muscular pain 
(69.7%). 

Cost of magnification loupes was cited as their primary dis-
advantage. Although 77% of respondents believe loupes are es-
sential in private practice and acknowledge advantages to the 
use of loupes results suggest clinical polices may not correlate 
with beliefs and personal standards of care.  Educational pro-
grams in dental hygiene appear unhurried to adopt and require 
the use of loupes. Funding for this research project through 
ADHA IOH.

Use of Complementary and Alternative Medicine 
for Work-Related Pain Correlates with Career 
Satisfaction Among Dental Hygienists
*Aubree M. Chismark, RDH, BS; Alice E. Curran, DMD, 
MS; Margot B. Stein, PhD; Tabitha Tavoc, RDH, PhD; 
and Gary N. Asher, MD, MPH
University of North Carolina at Chapel Hill

Chronic musculoskeletal pain (CMSP) is associated with 
work stress and burn-out among registered dental hygienists 
(RDHs), with prevalence estimates ranging between 64.0-
93.0%.  Complementary and Alternative Medicine (CAM) 
therapies can be helpful in managing CMSP.

The purpose of this study was to determine if RDHs who 
use CAM have greater career satisfaction than those who use 
Conventional Therapy (CT).  

ADHA members (N=2431) in North Carolina (N=573) and 
California (N=1858) were surveyed. Data were analyzed using 
univariate and bivariate analyses, and logistic regression. We 
received a response rate of 25.3% (n=617), of which 76.5% 
(n=472) suffered from CMSP.  Any CAM or CT use was report-

ed among 80.7% (n=381) of RDHs with CMSP.  CAM users 
reported greater overall health (79.3% vs. 54.0%, p<0.001), ca-
reer satisfaction (59.2% vs. 39.0%, p<0.001), and were able to 
work the hours they wanted (69.8% vs. 64.0%, p<0.001) when 
compared to CT users.  Of those with CMSP, 36.4% (n=172) 
considered a career change and 13.0% (n=59) reported having 
left dental hygiene due to CMSP. Those with CMSP were less 
likely to recall that ergonomics were reinforced during clinical 
training.

We can conclude that:  1) Ergonomics education may help 
reduce the number of RDHs who suffer from CMSP; 2) CAM 
therapies may improve quality of life and enhance career sat-
isfaction for RDHs who suffer from CMSP.  Future research 
should examine incorporating CAM, such as yoga stretches, 
and ergonomic education into the dental hygiene curriculum.  
For those who suffer work-related CMSP, CAM therapies may 
improve work quality, quality of life, and career satisfaction.  

Funding for this project through ADHA IOH (09-01).
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is directly quoted, use quotation marks. However, use of quotation 
marks should be limited. End this section with a clear statement of 
the purpose of the study, hypothesis or research objectives.

Methods and Materials: Describe the research design (e.g. 
randomized controlled trial) and procedures (e.g. IRB approval, 
target population, inclusion/exclusion criteria, recruitment, in-
formed consent, variables to be tested, instruments, equipment, 
procedures and method of data analysis). Specify the measure-
ments and statistical tests used as well as related levels of signifi-
cance. Furthermore, assure an adherence to all pertinent federal 

http://www.adha.org/down-loads/Research_agenda%20-ADHA_Final_Report.pdf
http://www.adha.org/down-loads/Research_agenda%20-ADHA_Final_Report.pdf
http://www.adha.org/down-loads/Research_agenda%20-ADHA_Final_Report.pdf


Volume 84   Issue 4   Fall 2010 The Journal of Dental Hygiene 205

and state regulations concerning the protection of the rights and 
welfare of all human and animal subjects.

Results: Summarize all relevant data and study findings. Do 
not repeat in the text the data reported in tables and figures verba-
tim, but do refer to the data and emphasize important findings (e.g. 
Table 1 shows that most of the subjects were African American 
and between the ages of 12 and 16).

Discussion: Evaluate and interpret the findings. Compare 
them with those of other related studies. Discuss how they relate 
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and primary care for individuals and groups and basic and applied 
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that may be drawn from the study. This section should be 1-2 para-
graphs or can be listed as bulleted points.
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“The authors thank Jane Smith, RDH, for her assistance in devel-
oping the survey instrument.” Anyone making a substantial contri-
bution to the conduct of the research or the resulting report should 
be appropriately credited as an author.
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ences and Tables/Figures)

A presentation of relevant and primary published material on a 
specific topic constitutes a comprehensive literature review. Such 
a review includes a summary and critique of the current status of 
the topic, and the aspects requiring further study.

Abstract: Literature reviews begin with a non-structured 
abstract—a brief statement of purpose, content summary, conclu-
sions, and recommendations.

Keywords: At least four keywords should be listed following 
the non-structured abstract.

NDHRA: Identify how the literature review supports a specific 
topic area and related objective from the National Dental Hygiene 
Research Agenda.  For example: This review supports the objec-
tive: Assess strategies for effective communication between the 
dental hygienist and the client, under Health Promotion/Disease 
Prevention.

Short Reports – limited to no more than 2000 words plus ref-
erences and illustrations. Illustrations should be limited to a 
total of no more than 2 (e.g. 2 figures or 2 tables, or 1 figure 
and 1 table)

The Journal publishes short reports related to dental hygiene. 
Short reports are limited in scope and should begin with a brief, 
non-structured abstract that describes the topic. The abstract should 
contain at least four keywords. Identify how the report supports a 
specific topic area and related objective from the National Den-
tal Hygiene Research Agenda.  A concise introduction; literature 
review; detailed description of the topic or activity; and discus-
sion, conclusion, and recommendations must also be included. 
References are necessary to support the rationale and methods 
presented.

A short report may describe a clinical case study, an educa-

tional innovation, a research method, a concept or theory, or other 
current topics.

Case Study: A report that describes a unique aspect of patient 
care not previously documented in the literature. Such reports usu-
ally focus on a single patient or groups of patients with similar 
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ed explanation for natural phenomena that clarify a set of inter-
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interpretation; and discussion, conclusions, and recommendations. 
These reports begin with a non-structured abstract. At least four 
keywords are listed at the end of the abstract.

Critical Issues in Dental Hygiene – limited to 4000 words
The purpose of this section is to highlight challenges and op-

portunities pertinent to the future directions of the profession of 
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Innovations in Education and Technology – limited to 4000 
words

The purpose of this section is to feature short reports of innova-
tive teaching applications and techniques as well as new technolo-
gies available for increased communication and learning in dental 
hygiene education.
Manuscript Preparation and Style

Standard usage of the English language is expected. Manu-
scripts should be created in Microsoft Word with margins of at 
least 1 inch. Double spacing should be used throughout the manu-
script. Font size is 12 point in Times New Roman style. All pages 
should be numbered, consecutively beginning with title page, to 
include references, tables and legends for illustrations. Begin each 
of the following sections on separate pages: title page, abstract 
and key words, text, acknowledgements, references, individual 
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the text. If figures are large files, they can be submitted as separate 
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dence at all stages of the review process and publication. Ensure 
that telephone and fax numbers are provided for the correspond-
ing author in addition to the email address.
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Author Biography
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the beginning of the manuscript. List names, credentials, titles, 
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Visual Aids
Tables: All tables must have a title that is brief but self-explan-

atory. Readers should not have to refer to the text to understand a 
table. Also, the main body of text should not overly depend on the 
tables. Indicate explanatory notes to items in the table with refer-
ence marks (*, #). Cite each table in the text in the order in which 
it is to appear. Identify tables with Arabic numbers (ex: Table 1).

Figures: Includes charts, graphs, photographs, and artwork. 
All should include a brief caption and use Arabic numerals (ex: 
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Photographs: High-resolution digital photos are preferred, 
with a resolution of at least 300 pixels per inch. Submitting two 
positive prints of each quality photograph is also permitted. Color 
prints are preferred over black-and-white prints. Photographs are 
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content/citationsnlm.cfm for specifics.
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does not assume responsibility for verifying references. For more 
information and detailed examples, please visit the International 
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implies that the item has been accepted for publication.
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at www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=journals. If more 
than 6 authors are listed, list the first 3 followed by et al.

Examples of reference citations:

Example Article in a Journal: Michalowicz BS, Hodges JS, 
DiAngelis AJ et al. Treatment of periodontal disease and the risk 
of preterm birth. N Engl J Med. 2006;355(18):1885-1894.

Smith MA, Jones BB. Curette sharpness: a literature review. J 
Dent Hyg. 1996;77:382-390.

Article from a Journal published online only: Hollister MC, 
Anema MG. Health behavior models and oral health: a review. J 
Dent Hyg [Internet]. 2004 [cited 2005 Feb 17];78(3):e6. Avail-
able from http://www.adha.org. Registration required for access.

Book citations: Spolarich AE, Gurenlian JR. Drug-induced 
adverse oral events. In: Daniel SJ, Harfst SA, Wilder RS, ed. 
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of information in a personal communication or as a source for 
unpublished data. By submitting their manuscripts, authors rep-
resent and warrant to the Journal that such permission has been 
obtained, if applicable. The Journal strongly recommends that 
such permissions be in writing and that authors should maintain 
the signed statements in their records for a reasonable period of 
time after publication of their work in the Journal. Authors must 

Manuscript Submission
Manuscripts should be submitted as a Microsoft Word at-

tachment via email to the Staff Editor, Josh Snyder at joshs@
adha.net. There is no charge for submission. The ADHA Com-
munications Division will acknowledge receipt of the submis-
sion by email.

Each manuscript is assigned a log number, which authors 
should use for correspondence. All papers are reviewed by the 
editor, blinded to remove any author identification and assigned 
to three reviewers. The editor reserves the right to return, with-
out review, any manuscript that does not meet Journal criteria 
for formal review.

The review process takes approximately 10 to 12 weeks, de-
pending on the need for authors to make revisions. All reviewer 
comments, as well as notification of acceptance or rejection, are 
submitted to the corresponding author.
Publication

Accepted manuscripts are edited and sent to the principal au-
thor for approval of technical accuracy. Editors reserve the right 
to edit or rewrite copy to fit the style requirements of the Journal. 
All authors must sign agreements that permit the article to be pub-
lished and to transfer copyright.

For further information, please contact the Journal of Dental 
Hygiene by phone at 312-440-8900 or by e-mail at communica-
tions@adha.net.
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Internet citations: NLM requires the standard elements of a 
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specify in the manuscript the date of the communication or the 
data, as well as whether the communication was written or oral.

Example: Additionally, the efforts of the office administrator, 
with regard to accommodating schedules and financing, could 
have been a factor (Vaccari, personal communication, April 
2008).
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right for all editorial content published in the Journal. An author 
agreement form, requiring copyright transfer from authors, signed 
by each author, must be signed before the manuscript is published 
in the Journal. Manuscripts without a signed author agreement 
form will not be published until the Journal’s Editorial office re-
ceives a valid, executed author agreement form from each author. 
If the manuscript is rejected by the Journal, all copyrights in the 
manuscript will be retained by the author(s). All accepted manu-
scripts and their accompanying illustrations become the perma-
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and may not be published elsewhere in full or in part, in print 
or electronically, without written permission from the ADHA’s 
Communications Division.
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Dental professionals should adopt 
products which do not release BPA and 

Conclusion

ErrataErrata
The printed version of the Summer 

2010 issue of the Journal of Dental Hy-
giene contained the following errors in the 
manuscript titled “Bisphenol A Blood and 
Saliva Levels Prior To and After Dental 
Sealant Placement In Adults.”

Reference citations on page 146 were • 
mislabeled. The affected sentences are 
printed below.
Figure 2 was missing the legend. The • 
figure has been reprinted.
The first sentence of the conclusion • 
contained out-dated information. The 
new sentence is reprinted below.

The editorial staff of the Journal of 
Dental Hygiene regret these errors.

A daily ingestion value can be esti-
mated at <1 μg BPA/kgBW/day, and is 
believed to be the main source of human 
exposure.27–30 The U.S. Environmental 
Protection Agency estimates a safe dose 
calculated at 50 μg BPA/kgBW/day.31

Corrected content from page 146

implement protocols as recommended in 
the evidenced-based research to reduce 
patients exposure to BPA.
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