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Editorial

2012: A Year In Review

Rebecca S. Wilder, RDH, BS, MS

The Journal of Dental Hygiene continues to 
grow! We could not see such success without 
the participation of a large number of individu-
als! We have experienced more submissions than 
the previous year and we hope to do so again in 
2013!  We have a lot of people to thank for the 
success we have enjoyed this year starting with 
our contributors! Many professionals are writing 
and making contributions to our literature. We 
would not exist without you!

I wish to gratefully acknowledge the support 
and valuable contributions of the American Den-
tal Hygienists’ Association for their commitment 
to the Journal of Dental Hygiene and for recog-
nizing the value of scholarship to the growth of 
the profession. Specifically, I wish to thank our 
Journal Staff Editor, Josh Snyder for his attention 
to detail and professional manner. Also, thanks to 

Ann Battrell, Executive Director of the ADHA for 
her support of the Communications Divisions and 
her leadership at the ADHA. 

We are proud of the peer review process and 
the quality publications that culminate from the 
efforts of the editorial review board and the other 
academicians who assist us with quality reviews.  
These vol¬unteers, whether regular members or 
guest re¬viewers, make our publication one that 
all of us can be proud of as we strive to continu-
ously grow our body of knowledge.

Thank You!

Sincerely,

Rebecca Wilder, RDH, BS, MS
Editor–in–Chief, Journal of Dental Hygiene
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Linking Research to
Clinical Practice

Medical Screenings in Dental Settings
Denise M. Bowen, RDH, MS

The purpose of Linking Research to Clinical Practice is to present 
evidence based information to clinical dental hygienists so that 
they can make informed decisions regarding patient treatment and 
recommendations. Each issue will feature a different topic area of 
importance to clinical dental hygienists with A BOTTOM LINE to 
translate the research findings into clinical application.

Greenberg BL, Kantor ML, Shuying SJ, Glick 
M. Patients’ attitudes toward screening for 
medical conditions in a dental setting. J Pub-
lic Health Dent. 2012;72(1):28–35. 

Objectives: Previous studies demonstrated the 
efficacy of chairside medical screening by dentists 
to identify patients who are at increased risk for 
developing cardiovascular–associated events and 
the favorable attitude of dentists toward chairside 
medical screening. This study assessed patient 
attitudes toward chairside medical screening in a 
dental setting.

Methods: A self–administered 8–item question-
naire was given to a convenience sample of adult 
patients attending an inner–city dental school 
clinic and two private practice settings. A 5–point 
response scale was utilized. Wilcoxon–Mann–
Whitney tests and t–tests were used to compare 
responses between study groups. Friedman non-
parametric analysis of variance was used to com-
pare response items within each question.

Results: Regardless of setting, the majority of re-
spondents were willing to have a dentist conduct 
screening for heart disease, high blood pressure, 
diabetes, human immunodeficiency virus infection 
and hepatitis infection (55 to 90%); discuss results 
immediately (79 and 89%); provide oral fluids, 
finger–stick blood, blood pressure measurements 
and height and weight (60 to 94%) and pay up to 
$20 (50 to 67%). Respondents reported that their 
opinion of the dentist would improve regarding the 
dentist’s professionalism, knowledge, competence 
and compassion (48 to 77%). The fact that the 
test was not done by a physician was ranked as 
the least important potential barrier. While all re-

Commentary

Dental hygienists, dentists and others providing 
oral health care are responsible for prevention, as-
sessment and treatment of oral diseases. The as-
sociation between oral and systemic health has in-
creased our role in early identification and referral 
of patients with potential chronic medical conditions, 
and collaboration with other health professionals for 
comprehensive patient care. The U.S. Department 
of Health and Human Services selected oral health 
as one of 12 Leading Health Indicators for Healthy 
People 2020.1 Oral health objectives address several 
areas for public health improvement, including the 
need to:

Increase awareness of the importance of oral •	
health to overall health and well–being
Increase acceptance and adoption of effective •	
preventive interventions2

Prevalence of diseases, such as cardiovascular 
diseases and diabetes, is increasing, and the popu-
lation is aging. For many years, oral health practi-
tioners have been screening patients for elevated 
blood pressure readings and referring them to their 
primary health care provider for medical evaluation 

spondents expressed a favorable attitude toward 
chairside screening, the mean score was signifi-
cantly lower among clinic patients across most 
questions/items. The priority rankings within an 
item were similar for both groups.

Conclusions: Acceptance by patients of chairside 
medical screening in a dental setting is a criti-
cal element for successful implementation of this 
strategy.
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and diagnosis of hypertension. Recently, broader–
based medical screenings for heart disease risk, dia-
betes, human insufficiency virus (HIV) and hepatitis 
in dental settings have been suggested.

This study evaluated patients’ perceptions toward 
these screenings. Patients in outpatient dental school 
clinics in New Jersey (n=288) and two dental offices 
in Newark, New Jersey and Mesa, Arizona (n=182) 
were asked to complete a self–administered ques-
tionnaire when they arrived for an appointment; 
90% agreed to participate. Surveys were returned 
to the front desk in sealed envelopes to provide 
confidentiality. Each question included a series of 
items assessing the respondents’ attitudes, accept-
ability, and perceived barriers concerning screening 
for medical conditions by a dentist. Responses were 
favorable for both settings; however, clinic patients 
(CP) differed from private practice patients (PP) on 
some items.

Regardless of setting, patients were willing to 
have a dentist screen for common medical conditions 
about which they were unaware or to monitor exist-
ing conditions. They were willing to have screenings 
in dental settings for diabetes mellitus (CP 83.3%, PP 
57.4%), hepatitis (CP 80.8%, PP 56.8%), heart dis-
ease (CP 81.7%, PP 57.3%) and HIV (CP 80.0%, PP 
54.8%). Positive responses were significantly lower 
for all items in the private sector. The majority of CP 
and PP respondents said they would provide blood 
pressure measurements (CP 94%, PP 80%), weight 
and height (CP 89%, PP 77%), oral fluids (CP 87%, 
PP 79%) and finger–stick blood (CP 77%, PP 60%) 
for chairside medical screenings in dental settings. 
If the scope of practice for oral health professionals 
is to be re–conceptualized and expanded, patients 
will need to be receptive to primary health care ac-
tivities in dental settings. Barriers identified by at 
least 80% of all respondents included confidential-
ity, time and insurance coverage. These responses 
indicate that successful implementation of chairside 
medical screenings in the dental settings would re-
quire an efficient, inexpensive system while also as-
suring patient confidentiality. Patients did not per-
ceive the dentist–provider as a barrier and reported 
their opinion of the dental professional’s knowledge, 
professionalism and compassion would be enhanced 
by chairside medical screening and monitoring.

Likely, some insurance companies would not re-
imburse patients for medical screenings in dental 
practice, at least until clear benefits for clients and/
or cost savings are demonstrated. Most of these re-
spondents would pay up to $20 for chairside medical 
screening; however, CP patients (77%) were more 
willing to pay $10 to $20 than PP (50%). This dif-
ference increased with fees of $21 to $30 with 65% 

CP versus 34% PP willing to pay. Plausible explana-
tions for this difference might be that patients in 
private dental offices are more likely to have access 
to a primary care health care provider and/or insur-
ance that would pay for screening tests in medical 
settings, whereas inner–city clinic patients might 
not. Data were not collected regarding reasons for 
responses. Interestingly, older patients were sig-
nificantly less willing to pay any amount – no other 
item was significantly different by age. Many elderly 
patients in the U.S. are on limited or fixed incomes, 
and Medicare potentially would cover medical tests 
administered in primary care settings. An assess-
ment of how much time and materials would be 
required to perform these screening tests in oral 
health care settings is needed to determine feasi-
bility. These findings indicate, however, that most 
patients were open to receiving chairside medical 
screenings if time and cost were minimal and confi-
dentiality was protected. Results cannot be general-
ized to other settings and groups because a conve-
nience sample was employed.

The findings imply there may be challenges for 
dental hygienists and other oral health care pro-
viders who want to implement chairside medical 
screenings, but it can be accomplished. Cost needs 
to be low. Respondents reported being least will-
ing to provide finger–stick blood, and heart disease 
screening was least important for PP. Finger sticks 
are needed for diabetes and cholesterol screenings. 
These issues need further exploration. Oral health 
professionals need strategies to foster patient ac-
ceptance and reduce perceived barriers. The goals 
of increasing awareness of the importance of oral 
health to overall well–being and increasing the 
adoption of effective preventive interventions war-
rant that commitment.

Barasch A, Safford MM, Qvist V, et al. Ran-
dom blood glucose testing in dental practice: 
A community–based feasibility study from the 
Dental Practice–Based Research Network. J 
Am Dent Assoc. 2012;143(3):262–269.

Background: The prevalence of diabetes melli-
tus (DM) has been increasing. Instances of patients 
not having received a diagnosis have been reported 
widely, as have instances of poor control of DM or 
prediabetes among patients who have the disease. 
These facts indicate that blood glucose screening is 
needed.

Methods: As part of the Dental Practice–Based 
Research Network, the authors conducted a study 
in community dental practices to test the feasibil-
ity of screening patients for abnormal random blood 
glucose levels by means of glucometers and fin-
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Commentary

DM is a worldwide endemic, and undiagnosed 
cases are considered to be highly prevalent. Oral 
health professionals have the capability and re-
sponsibility for early identification, assessment and 
management of patients with diagnosed DM or pa-
tients at risk of developing DM. An estimated 60 to 
70% of individuals in the U.S. saw a dental profes-
sional within the past year; therefore, there is a 
tremendous opportunity for detecting and monitor-
ing DM.3 Monitoring of patients with DM and ad-
dressing their oral and general health care needs 
requires assessment and management during den-
tal hygiene appointments and collaboration with 
their primary health care professionals. The result 
is better control of the oral/periodontal complica-
tions of DM and better management of patients’ 
overall health. Screening for DM for high risk pa-
tients in dental offices was proposed by the Inter-
national Diabetes Federation in 2007. Regardless, 
the practice of chairside testing and monitoring by 
dentists and dental hygienists is rare.

This study was conducted to examine the feasibil-
ity of BGT in community dental practices. Dentists 
(n=28) and staff members (n=44) were trained 
to perform finger stick tests and use glucometers. 
BGT was administered in practices by dentists only 
(n=19), dentists and hygienists (n=7) and dentists 

and dental assistants (n=17). After BGT, practi-
tioners (n=72) and patients (n=498) were asked 
to complete a questionnaire regarding their per-
ceptions of benefits and barriers to chairside BGT 
in dental settings. BGT was offered to patients at 
risk for abnormal blood glucose levels according to 
American Diabetes Association recommendations. 
All patients with a body mass index (BMI) great-
er than 25 kilograms/square meter, self–reported 
history of hypertension or hypercholesteremia, or 
with diagnosed DM/prediabetes were invited to 
participate. Both questionnaires used a 5–point 
Likert scale ranging from 1 (strongly agree) to 5 
(strongly disagree).

Responses were received from 67 practitio-
ners (93%) responded. The majority (60 to 88%) 
agreed or strongly agreed with these benefits of 
chairside BGT in descending order: promotes pa-
tients’ opinion of them as being interested in their 
overall health, provides benefits for patients, helps 
identify patients at risk for periodontal disease, 
leads to better glycemic control and helps deter-
mine timing of invasive dental procedures. Most 
also believed BGT was not too time consuming 
(57%) or expensive (51%) to offer in a dental set-
ting. Average time reported for chairside BGT was 
2 to 5 minutes, and most did not believe the proce-
dure was disruptive to their normal appointment. 
The majority (57%) of practices reported lack of 
insurance coverage as a barrier to implementation, 
and 28% reported a lack of patient demand. In 
the end, however, the vast majority (93%) recom-
mended implementing DM screenings in practice, 
and all practices reported BGT was easy and well–
received by patients.

Ninety percent of screened patients thought BGT 
demonstrated a high level of care by their dental 
professional. Patients reported BGT was easy for 
them (86%) and believed the information provided 
to them was useful (79%). The authors did not dis-
cuss patients’ perceptions of cost for BGT or insur-
ance concerns reported by practitioners. It would 
be interesting to know whether the fee exceeded 
the $20 limit previously reported as acceptable to 
patients, and what percentage of insurance plans 
covered BGT in dental practices.

The biggest limitation was the use of BGT rath-
er than HbA1c testing at chairside. Both require 
a finger stick. BGT is affected by recent carbo-
hydrate intake and medication use. The HbA1c is 
more precise and reflects two to three months of 
glycemic control. Home tests and chairside profes-
sional tests are now available, so associated time 
and costs have been decreased recently. Dental 
hygienists considering in–office DM testing should 

ger–stick testing. Practitioners and staff members 
were trained to use a glucometer, and they then 
screened consecutive patients older than 19 years 
at each practice until 15 patients qualified for the 
study and provided consent. Perceived barriers to 
and benefits of blood glucose testing (BGT) were 
reported by patients and dental office personnel on 
questionnaires.

Results: A total of 28 practices screened 498 
patients. A majority of the respondents from the 
67 participating dental offices considered BGT use-
ful and worth routine implementation. They did not 
consider duration of BGT or its cost to be significant 
barriers. Among patients, more than 80% thought 
BGT in a dental practice was a good idea and found it 
easy to withstand; 62% were more likely to recom-
mend their dentists to others if BGT was offered.

Conclusion: BGT was well received by patients 
and practitioners. These results support the feasibil-
ity of implementation of BGT in community dental 
practices.

Clinical Implications: Improved diagnosis and 
control of DM may be achieved through implemen-
tation of BGT in community dental practices.
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The Bottom Line

Each of these studies examined attitudes to-
ward general health screenings in oral health 
care settings. Prevalence of cardiovascular dis-
eases, DM/prediabetes, and hepatitis C is increas-
ing worldwide. A critical component of any health 
care initiative is prevention, and dental hygien-
ists are preventive oral health specialists. Health 
care reforms are enhancing opportunities for inte-
grated oral and general health initiatives as well 
as interprofessional collaborations. Additionally, 
dental hygienists are increasingly found provid-
ing oral health care to underserved populations 
where individuals may be at greater risk for oral 
and systemic diseases. The majority of patients 
surveyed reported being willing to have a den-
tist do medical screenings at chairside if cost and 
time were nominal and their confidentiality was 
protected. Challenges to implementation includ-
ed patients’ acceptance of finger sticks and cost 
over $20. Patients reported a heightened positive 
opinion of their dental care provider when general 
health screening was an option. The authors con-
cluded that patient acceptance of chairside medi-
cal screening in dental settings is critical for suc-
cessful implementation.

The second study examined chairside BGT for 

consider using HbA1c rather than BGT. Nonethe-
less, the purpose of the study was to examine the 
feasibility of chairside DM testing, and the proce-
dure was easily implemented and well–received by 
most of the providers and patients.

These results only apply to patients at risk for 
DM whereas the previous patient survey regarding 
chairside medical testing proposed general health 
screenings. Patients who are diagnosed with DM or 
at risk might have a more positive attitude about 
chairside testing because of their association with 
the disease and the heightened probability of a po-
tential problem. Dental hygienists could offer this 
preventive general health service to patients at risk 
or use HbA1c testing to determine relationships 
between existing periodontal disease and poorly 
controlled or undiagnosed DM. The bidirectional 
relationship is clear: periodontal disease affects 
glycemic control in DM and poor glycemic control 
affects periodontal disease severity and treatment. 
Although HbA1c is a diagnostic test for DM/pre–di-
abetes, dental hygienists would use it for screening 
purposes, making referrals for medical diagnosis 
and treatment. Addition of this chairside test would 
enhance our role as preventive professionals and 
potentially improve diagnosis and control of DM in 
the future.

patients at high risk of DM/prediabetes. General 
population screenings are not recommended for 
DM. Dental hygienists have the potential to iden-
tify patients at risk or those with undiagnosed DM 
and refer them to their primary care provider for 
diagnosis and treatment. Early diagnosis and bet-
ter metabolic control through lifestyle changes 
and health care interventions can reduce compli-
cations, morbidity and mortality associated with 
DM. The bi–directional relationship between peri-
odontal disease and DM makes it particularly rel-
evant for dental hygienists. Improvement in rates 
of undiagnosed DM/prediabetes and poorly con-
trolled DM will require interprofessional efforts 
beyond the capacity of medical care providers. 
Both patients and providers found chairside BGT 
for DM easy and desirable for implementation in 
dental settings. The oral health care professionals 
perceived lack of insurance coverage as a barrier. 
The authors concluded that BGT was well received 
by patients and practitioners. Results support the 
feasibility of BGT for DM screenings in community 
dental practices. Improved diagnosis and control 
of DM may be achieved through implementation.

Based on the findings of these two studies, the 
following conclusions can be drawn:

Patients are receptive to general health screen-•	
ings in dental settings.
Patients’ opinions of the professionalism, •	
knowledge and compassion of their oral health 
professional are enhanced by addressing the 
oral–systemic health link and offering chair-
side general medical or DM screenings.
Dental professionals who provided finger sticks •	
for DM screenings did not believe that the pro-
cedure, requiring two to five minutes, was dis-
ruptive to their normal appointment.
Most patients were willing to pay up to $20 for •	
medical screening test(s), with the exception 
of elderly patients. The actual cost of testing 
needs to be determined.
Chairside medical screenings in oral health •	
care settings are feasible. DM screenings for 
patients at risk may be the easiest and most 
relevant point to begin.

Summary

Dental hygienists are preventive professionals re-
sponsible for the oral and general health of their 
patients. Chairside medical screenings would be a 
positive addition to comprehensive preventive care 
plans and interprofessional collaboration. The goals 
and oral health objectives of Health People 2020 in-
clude increasing the proportion of people receiving 
preventive interventions in dental offices, awareness 
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of the importance of oral health to overall health 
and acceptance and adoption of preventive inter-
ventions. All of these are within the realm of den-
tal hygiene practice. Results of these studies show 
that patients would be receptive to general medical 
testing in oral health care settings. Patients at risk 
for DM are particularly receptive to chairside testing 
and information. General health screenings in dental 
hygiene practice could be an effective component of 
disease prevention/control and enhance integration 
of health care across disciplines.
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Introduction

In the U.S., over half a million peo-
ple are living with Human Immunode-
ficiency Virus (HIV) or Acquired Im-
mune Deficiency Syndrome (AIDS).1 
The Centers for Disease Control and 
Prevention (CDC) estimates that ap-
proximately 50,000 people are newly 
infected with HIV each year in the 
U.S. In 2009 (the most recent year 
that data are available), there were 
an estimated 48,100 new HIV infec-
tions. Of those infected with HIV, 
21% are unaware of their serostatus 
because they have not been recently 
tested for HIV.2 Data from the 2005 
National Health Interview Survey 
found that 3.6 million Americans report that they 
are at significant risk for contracting HIV, yet have 
never been tested.3 Of importance, 75% of these 
individuals have seen a dental provider within the 
past 2 years. Another national survey found that 
64% of the general population see an oral health 
professional in the course of a year compared to 
39% who went to a medical office.4 Thus, the den-
tal office may be a suitable setting to expand rapid 
HIV testing. Dental office staff, specifically the den-
tal hygienist, may be able to engage patients and, 
if willing, perform HIV rapid tests.5 The published 
literature includes scholarly articles on the roles and 
attitudes of dentists on conducting rapid HIV test-
ing in the dental setting, but there is little research 
and information on the roles of dental hygienists in 
providing HIV testing.6,7

The Role of Dental Hygienists in 
Conducting Rapid HIV Testing
Anthony J. Santella, DrPH, MPH, CHES; Susan H. Davide, RDH, MS, 
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HIV/AIDS do not know their positive HIV status. Expanding rap-
id HIV testing in the dental setting may increase the number 
of individuals who are aware of their HIV status and can begin 
medical care and social support services if seropositive and ap-
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conduct rapid HIV testing.
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Short Report

Background
HIV Testing

Early detection through HIV pre–screening of pa-
tients in health care settings is imperative to receiving 
the necessary treatment and care. To facilitate timely 
detection, the CDC revised HIV testing guidelines in 
2006 to recommend routine HIV testing in all health 
care settings for patients aged 13 to 64 years.8 HIV 

can be detected using reliable, inexpensive and non–
invasive screening tests. HIV seropositive individuals 
have increased longevity if treatment regimens are 
initiated early before the appearance of symptoms.9

Conducting HIV rapid tests is an important part 
of the HIV disease management continuum — from 
primary and secondary prevention to care and treat-
ment. HIV–infected individuals who are aware of their 
seropositive status may practice risk reduction strat-
egies such as using condoms consistently and cor-
rectly, reducing the number of sexual partners, using 
clean syringes if injecting drugs and learning about 
their disease to prevent further transmission.10 In re-
sponse for the growing demand in evidence–based 
strategies for “prevention with positives,” the CDC de-
veloped the Serostatus Approach to Fighting the HIV 
Epidemic (SAFE) strategy, which not only increases 
the availability of prevention services for HIV–infect-
ed people but also teaches clinicians to perform HIV 
and sexually transmitted infection risk assessments.10 
It is possible to extend these screenings and assess-
ments into the dental setting. Finally, it is important 
to engage and retain HIV–infected persons in primary 
care so that their disease is appropriately managed 
with regards to primary medical care and social ser-
vices.8,11
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Although the first AIDS case was reported in 1981, 
and the first HIV case in 1984, it was not until 1985 
that the first HIV test kit, the enzyme–linked immu-
nosorbent assay (ELISA), was developed.12 In 1987, 
the first Western Blot test kit was released. Rapid 
tests have changed over time, resulting in the first 
rapid oral fluid test in 2004. Currently, there are also 
home “do it yourself” HIV test kits.12

The Clinical Laboratory Improvement Amendments 
(CLIA) of 1988 established quality standards for labo-
ratory testing. CLIA requires that any facility which 
handles specimens for diagnosis, prevention or treat-
ment of a disease must register with the Centers for 
Medicare and Medicaid Services and obtain a CLIA 
certification or waiver. The Food and Drug Adminis-
tration (FDA) has approved several rapid HIV tests as 
waived tests under CLIA. Waived rapid HIV tests are 
defined as “simple laboratory examinations and pro-
cedures that have an insignificant risk of erroneous 
result.”13 Waived tests must use unprocessed speci-

Table I: Food and Drug Administration Rapid HIV Antibody Screening Tests

Test Name Date of FDA
Approval

Specimen Type CLIA Category List Price per 
Device (Price for 
recipients of CDC 

Grants)

Manufacturer

OraQuick ADVANCE

Rapid HIV–1/2

Antibody Test

November
2002

Oral fluid Waived

$17.50
OraSure

Technologies, 
Inc.

Whole blood 
(finger stick or 
venipuncture)

Waived

Plasma Moderate Complexity

Uni–Gold
Recombigen HIV

December
2003

Whole blood 
(finger stick or 
venipuncture)

Waived
$15.74
($8.00) Trinity Biotech

Serum and 
Plasma Moderate Complexity

Reveal G–3 Rapid 
HIV–1 Antibody 

Test

April
2003

Serum Moderate Complexity
$14.00 MedMira, Inc.

Plasma Moderate Complexity

MultiSpot HIV–1/
HIV–2 Rapid Test

November
2004

Serum Moderate Complexity
$25.00 BioRad

LaboratoriesPlasma Moderate Complexity

Clearview HIV 1/2 
STAT–PAK

May
2006

Whole blood 
(finger stick or 
venipuncture)

Waived
$17.50
($8.00)

Inverness 
Medical 

Professional 
DiagnosticsSerum and 

Plasma Non–waived

Clearview
COMPLETE HIV 1/2

May
2006

Whole blood 
(finger stick or 
venipuncture)

Waived
$18.50
$8.00)

Inverness 
Medical 

Professional 
DiagnosticsSerum and 

Plasma Non–waived

Source: U.S. Centers for Disease Control and Prevention, http://www.cdc.gov/hiv/topics/testing/rapid/#chart

mens (whole blood or oral fluid), be easy to use and 
have little risk of an incorrect result. Dental settings 
are eligible to receive this waiver or certification from 
CLIA to conduct rapid HIV tests.13

HIV rapid testing is completed using a relatively 
simple process. The provider swabs the patient’s buc-
cal mucosa and gingiva. Next, the provider places the 
end of the swab device in a vial that holds an enzyme 
solution that reacts to any antibody–antigen binding. 
As the oral fluid and the enzymes make their way up 
the test strip, they encounter the HIV–antigen sub-
stance. If there are HIV antibodies in the oral fluid, 
they start to bind to the antigens, and the enzyme 
reacts, causing a color change on the strip. This pro-
duces a line on the read–out portion of the device. 
This line indicates a reaction, but is not considered to 
be a definite positive. As with all other HIV tests, rapid 
tests require a repeat test before a patient is consid-
ered to be HIV positive.14 Table I provides information 
on the current FDA approved HIV rapid tests.15,16
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A dental hygiene student will first encounter 
HIV–infected patients when taking an initial medi-
cal history or reviewing an established patient’s 
record. He or she will be educated to ask state–
of–health questions and utilize established proto-
col for possible medical clearance, which is taught 
didactically in the classroom. The Commission on 
Dental Accreditation (CODA) sets the standards all 
accredited programs must follow to “ensure the 
quality and continuous improvement of dental and 
dental–related education and reflect the evolv-
ing practice of dentistry.”17 Any program change, 
whether at the associate, bachelors or Masters 
degree level, must reflect CODA guidelines. Such 
foundation knowledge, which includes both cogni-
tive skills and clinical applications for patients with 
HIV and other diseases and conditions, is integral 
to dental hygiene education, as is the connection 
between oral health and total health and the effects 
each has on the other. This is established early and 
continuously reinforced in the dental hygiene cu-
riculum.18

All basic dental related core curricula include HIV 
as a topic or sub–topic.19 Much of the prevention 
and counseling efforts of the HIV testing process are 
rooted in psychology, psychoanalytic and behavior-
al approaches, and sociology, where students learn 
sociological theory as a means for understanding 
human behavior and the human condition.20 Other 
general education course work, such as math, Eng-
lish, chemistry, biology and microbiology, among 
others, are necessary for degree completion.

Dental specific courses include such courses as 
principles of dental hygiene, oral pathology, epide-
miology, pharmacology, immunology, disease eti-
ology, nutrition, preventive dentistry, periodontics, 
public health and pharmacology. Specific to oral 
pathology is the recognition of many oral manifes-
tations that occur in both disease and health that 
may exhibit in the earliest stages of disease.21 In 
pharmacology, antiretroviral therapy (ART), among 
other HIV and viral related pharmacologic agents, 
are included.22 This enhanced knowledge prepares 
the dental hygienist to establish an appropriate 
treatment plan, make informed decisions and col-
laborate on referrals when necessary.

Patient assessment, asepsis, disease transmis-
sion prevention, professionalism and ethics are 
applied in a day–to–day clinical setting where di-
rect supervised patient care in ongoing and didac-
tic learning is integrated within the clinical setting. 
Students are continuously exposed to a variety 
of patient types presenting with a broad range of 

Dental Hygiene Student Exposure 
to HIV Education

systemic conditions and diseases. Students are ex-
pected to apply the American Dental Hygienists’ 
Association (ADHA) Code of Ethics to all interac-
tions with patients, colleagues and the public at 
large, along with understanding established legis-
lation relative to protecting and aiding patient and 
hygienist against discrimination in dentistry.17

Education of dental hygienists in the U.S. already 
addresses HIV in significant depth including the in-
fection, its transmission, the life cycle of the vi-
rus, the disease classifications in children, adoles-
cents and adults, the clinical categories, the clinical 
course, the oral manifestations, the treatment and 
management of an infected patient and modes of 
prevention.22 Coupled with their knowledge and 
mandated compliance in the use of standard pre-
cautions, with proper training in the administration 
of the rapid HIV test and in appropriate counseling 
skills and protocol, the dental hygienist is ideally 
positioned to engage their patients in a conversa-
tion that might result in the earliest detection of 
a serious health matter needing attention by the 
medical community at large.

The Potential Role of Dental 
Hygienists’ in HIV Prescreening 
and Referral

Dental Hygienists’ Professional Roles and
Oral–Systemic Disease Manifestations

A dental hygienist is a member of the dental 
team whose primary role is a public health advo-
cate in the prevention and maintenance of oral 
health and disease.23 This encompasses multifac-
eted functions that are inter–related and include 
clinician, educator, researcher, administrator and 
advocate (Figure 1). As clinicians, dental hygien-
ists screen and assess oral health conditions and 
plan and implement treatment on a patient–to–
patient individualized needs basis.24 All of these 
services are important and applicable skill sets if 
dental hygienists were to routinely provide HIV 
rapid tests.

Common oral manifestations of AIDS and HIV 
include Kaposi sarcoma, candidiasis (thrush), her-
pes simplex and oral hairy leukoplakia.25 Since the 
initiation and use of HAART, there has been de-
creased occurrence of HIV–related oral lesions, al-
though some still occur.25,26 Current oral manifes-
tations associated with HIV disease include human 
papillomavirus and xerostomia.27 Many signs and 
symptoms of HIV infection are exhibited initially 
in the mouth and the dental hygienist is most of-
ten the dental care provider scheduled with the 
patient initially and thus the first to detect any 
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Figure 1: Professional Roles of the Dental 
Hygienist

This graphic is used with the permission of the American 
Dental Hygienists’ Association

noticeable signs and symptoms during a thorough 
recall assessment.26

HIV Testing and New York City and State
Health Care

The New York City Comprehensive Strategic 
Plan for HIV/AIDS Services 2009–2012, New York 
Eligible Metropolitan Area, fulfills the Ryan White 
HIV/AIDS Treatment Modernization Act with the 
development of a plan for the organization and 
delivery of HIV–related services. Goal 1 is to in-
crease the number of individuals who are aware of 
their HIV status. Objective 1A states: “To increase 
the number of individuals receiving voluntary HIV 
rapid testing across health care and social support 
service providers, by 2010.”28 “The Bronx Knows” 
and most recently “The Brooklyn Knows” projects 
administered by the New York City Department of 
Health and Mental Hygiene illustrates that when 
HIV becomes a routine part of medical care, the 
number of people who know their status increases 
and the stigma surrounding HIV and testing de-
clines.29

On July 30, 2010, former Governor David Pat-
terson signed S8227 into law simplifying the in-
formed consent process and requiring health pro-
fessionals to offer voluntary HIV tests to all patients 
from 13 to 64 years old. “This State law will have 
its greatest impact here in New York City, where 
more than 107,000 residents are living with HIV/
AIDS and thousands more do not know they are 
infected,” said Dr. Thomas Farley, New York City 
Health Commissioner. Patients must still provide 
written consent for HIV testing for results that go 
beyond an hour and still allows patients the opt–
out of HIV testing.30

Dental Hygienists’ Role on HIV Testing
and Referral

Rapid HIV testing in the dental health care en-
vironment would be advantageous because the 
screening technology allows individuals to learn 
their HIV status in approximately 20 minutes, 
within the scheduled time frame that a patient 
is treated by a dental hygienist. The dental hy-
gienist could easily incorporate this procedure in 
their appointment schedule and begin during the 
review of the patient’s medical history form. The 
established and often long–term patient–provider 
relationship (patient/hygienist) will facilitate the 
likelihood of a patient consenting to the test when 
offered by the dental staff who treats them regu-
larly.31

As oral hygiene specialists, dental hygienists 

play a principal role in educating patients and 
would be the ideal personnel in the office to per-
form the HIV rapid testing with support from the 
dental team. Previous barrier concerns were lack 
of test training, lack of knowledge and training 
in HIV, counseling confidentiality and reimburse-
ment.32 The New York/New Jersey AIDS Education 
and Training Center offers clinicians and dental 
facilities training and certification on how to ac-
curately perform the rapid HIV test and an under-
standing of the significance of preliminary results, 
counseling measures and referral recommenda-
tions.33 This tested training program may be suit-
able for incorporation in dental hygiene curricula.

Conclusion
Advancements in technology, specifically bio-

marker research, recognize saliva as a diagnostic 
medium that can be collected simply and non–
invasively, and oral fluid–based screening tests 
for systemic diseases are becoming more wide-
spread.34 This, coupled with the fact that dental 
hygiene students receive a scientific education 
and basic knowledge about HIV/AIDS, makes den-
tal hygienists an appropriate profession to con-
duct HIV rapid tests. These new diagnostic tools 
have the potential for expanding and enhancing 
the role of the dental team in HIV testing with the 
dental hygienist positioned to provide HIV rapid 
tests and refer HIV infected persons to medical 
care and social services, as appropriate. This also 
enhances their participation in promoting the ad-
vancement of total health and well–being of all 
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Table II: CODA dental hygiene standards

Number Name Areas of Compliance Application to 
HIV Education

1 Institutional
Effectiveness

Planning & Assessment
Financial Support

Institutional Accreditation
Community Resources

2 Educational
Program

Instruction
Admissions
Curriculum

Patient Care Competencies
Curriculum Management Plan

X
X
X

3 Administration, 
Faculty and Staff

Program Administrator Faculty
Support Staff

4 Educational
Support
Services

Clinical Facilities
Radiography Facilities
Laboratory Facilities

Extended Campus Facilities
Classroom Space
Office Space

Learning Resources
Student Services

X
X

5 Health and 
Safety

Provisions

Infectious Disease/Radiation
Management

Emergency Management

X

6 Patient Care
Services 

Patient Care Quality Assurance
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Introduction
Gingival enlargement, regardless 

of its etiology, may be problematic 
and contribute to an increased risk 
for dental decay and periodontal 
disease.1 Gingival overgrowth may 
decrease the efficacy of plaque 
control since enlarged gingival tis-
sue often results in a periodontal 
pocket coronal to the cemento–
enamel junction. The resulting 
pseudopocket represents over-
grown gingival tissue rather than 
loss of periodontal attachment.2–3

The local conditions at the base 
of the pseudopocket, such as low 
oxygen tension, decreased ac-
cess and inflammatory mediators, 
all may facilitate the growth of 
periodontopathic bacteria. Con-
sequently, patients with gingival 
overgrowth are at a higher risk for 
harboring periodontal pathogens 
(Figure 1).4–5

While increased dental decay and 
periodontal disease are the primary risks associ-
ated with gingival enlargement, speech, mastica-
tion and alteration of tooth eruption patterns in 
children also can be affected. Extreme, although 
rare, consequences of drug–induced gingival en-
largement have been documented. Bolger et al 
described a case of pronounced phenytoin–in-
duced gingival overgrowth causing glossoptosis 
and subsequent airway obstruction in a child.6 
Gingival enlargement more frequently represents 
an esthetic concern for patients, especially if lo-
cated in an anterior sextant or if the enlarged 
tissue extends to the occlusal margin. In cases 
where gingival enlargement is a long–standing 
condition, the tissue may become fibrotic, which 
has the potential to cause tooth migration. Sec-
ondary malocclusion is also possible with masti-
catory function alterations.7

Medications associated with gingival enlarge-
ment typically belong to 3 different therapeutic 

Treatment Modalities for Drug–Induced Gingival 
Enlargement
Michelle Moffitt, RDH; Davide Bencivenni, DDS, MS; Robert Cohen, DDS, PhD

Abstract
Purpose: This paper identifies 3 specific classifications of 
commonly prescribed medications that are known to cause 
gingival enlargement and describes surgical and non–surgi-
cal treatment therapies. Primary risks associated with drug–
induced gingival enlargement, including increased dental 
decay and periodontal disease are also discussed.

The precise bacterial etiology in gingival enlargement re-
mains unclear, although sufficient evidence exists to support 
the role of good oral hygiene in decreasing the incidence 
and severity of gingival enlargement and improving overall 
gingival health. Etiology, treatment planning and coordina-
tion of care between physician, dentist or dental hygienist 
when indicated are important factors determining whether 
a surgical or non–surgical course of treatment should be 
considered.

Keywords: Gingiva, gingivectomy, calcium channel block-
ers, immunosuppressants

This study supports the NDHRA priority area, Health Pro-
motion/Disease Prevention: Validate and test assess-
ment instruments/strategies/mechanisms that increase 
health promotion and disease prevention among diverse 
populations.

classes: calcium channel blockers, immunosup-
pressants and anticonvulsants. Although those 
classes are unrelated to one another, it remains 
unclear whether the inflammatory component 
is the cause or the effect of the enlargement.7,8 
Treatment planning is based on the patient’s 
medical history and expectations, with the main 
focus being prevention and plaque control.9 Some 
patients with drug–induced gingival enlargement 
may have serious systemic conditions, such as 
cardiovascular disease, and in those cases con-
sultation with the patient’s physician may be in-
dicated to determine if an alternate drug might 
be considered. Treatment of drug–induced gingi-
val enlargement may include non–surgical peri-
odontal treatment, surgical therapy and, if nec-
essary, drug modification. Consequently, in order 
to minimize the incidence of gingival alterations 
and to diminish possible side effects, prophylactic 
treatment can be considered whenever a patient 
is taking an at–risk medication.10

Short Report
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Non–Surgical Treatment of Drug–Induced
Gingival Enlargement

Adequate plaque control is a primary factor 
in the prevention and control of drug–induced 
gingival enlargement.11 Non–surgical treatment 
may include oral hygiene instructions, scaling 
and root planing,12 drug substitution4 and the use 
of antibiotics.10 The exact role played by bacte-
ria in the mechanism of such gingival changes 
is still unclear, although sufficient evidence ex-
ists to support the role of good oral hygiene and 
frequent professional maintenance in decreasing 
the incidence and severity of gingival enlarge-
ment and improving overall gingival health.9,11,13 
Appropriate post–surgical plaque control may aid 
in the prevention of gingival enlargement by re-
ducing the presence and growth of pathogenic 
bacteria. A three month maintenance interval is 
often warranted to avoid plaque–related loss of 
attachment that can form as a result of enlarged 
gingiva.14–15

As an adjunct to mechanical plaque removal, 
studies have shown chlorhexidine rinses to be 
an effective aid in the non–surgical management 
of drug–induced gingival enlargement.15–17 Chlo-
rhexidine 0.12% bid (2 times a day) can sub-
stitute for daily mechanical cleansing in patients 
with impaired manual dexterity, while other 
mouth rinses, such as those containing phenolic 
compounds, essential oils and sanguinaria, can 
be used as an alternative to chlorhexidine, al-
though their ability to inhibit plaque accumula-
tion is generally inferior.7

In the last few years, systemic antibiotics have 
been gaining popularity in the management of 
drug–induced gingival enlargement. Case reports 
have indicated that short time courses of antibi-
otics, such as metronidazole or azithromycin,16–18 
may reduce the bacterial load in the gingival sul-
cus and consequently diminish the inflammatory 
component in individuals with gingival enlarge-
ment.19,20 Wong et al evaluated a small group of 
women undergoing cyclosporin–A (CsA) therapy 
and reported complete resolution of drug–in-
duced gingival alterations after only 1 week of 
metronidazole (1.2 g/day).21 Gomez et al re-
ported improvement of CsA–associated gingival 
enlargement in 27 patients treated for 1 week 
with azithromycin.22 Nowicki et al documented 
partial resolution of severe CsA–induced gingival 
enlargement after 3 days of azithromycin admin-
istration, although recurrent gingival enlarge-
ment was evident 6 months post–treatment.23 
Wahlstrom et al also confirmed the efficacy of 
azithromycin in the management of drug–associ-

ated gingival conditions.16 However, the outcome 
of antibiotic therapy has not always been con-
sistent with such positive results. In a double–
blind, controlled, randomized study, Mesa et al 
studied the effect of systemic metronidazole and 
azithromycin on patients with CsA–induced gin-
gival enlargement. At 30 days, none of the pa-
tients showed complete remission and no clinical 
differences were observed when patients were 
compared to untreated control subjects.24 Au-
fircht et al also reported no improvement in pa-
tients treated with metronidazole.25 Such varying 
results may be attributable to the multifactorial 
etiology of drug–induced gingival enlargement. 
Local or systemic antibiotics may be effective in 
reducing or eliminating drug–associated gingival 
alterations when plaque–associated inflammation 
is present, but other therapeutic strategies, such 
as drug substitution or surgery, may be indicated 
in the absence of contributing plaque.26 As there 
may be a recurrence of gingival manifestations 
after only a few months, potential side effects as-
sociated with long–term or extended use of anti-
biotics should be considered.

When attempting to control gingival enlarge-
ment, drug substitution in consultation with the 
patient’s physician also can be considered when 
no significant improvement occurs after imple-
mentation of proper plaque control. Carbam-
azepine and valproic acid may be acceptable 
substitutes for phenytoin as both are associated 
with minimal gingival alteration.27,28 Tacrolimus is 
a valid alternative to CsA and its use has been 
associated with an absence of gingival alteration. 
Resolution could take up to 1 year and during this 
time the patient’s oral hygiene should be closely 
monitored.29

Nifedipine–induced gingival enlargement can 
often be controlled by substituting another cal-
cium channel blocker, or a different anti–hyper-
tensive drug. Figure 2 shows localized gingival 

Figure 1: Example of gingival overgrowth as 
a result of periodontal pathogens
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enlargement due to nifedipine. Calcium channel 
blocker alternatives to nifedipine include diltiaz-
em and verapamil. The incidence of drug–induced 
gingival enlargement associated with those drugs 
is considerably below the 44% observed with 
nifedipine (20% and 4% for diltiazem and vera-
pamil, respectively).30 Alternative anti–hyperten-
sive drugs might include diuretics, non–selective 
and selective β–antagonists, and angiotensin 
converting enzyme inhibitors. Those are all con-
sidered efficient medications in the treatment of 
high blood pressure and constitute possible alter-
natives to calcium channel blocking agents since 
they are normally not associated with alterations 
of the gingival tissue.31

Surgical Treatment of Drug–Induced
Gingival Enlargement

Indications for surgical treatment of drug–
induced gingival enlargement include failure of 
non–surgical treatment, aesthetic considerations 
and soft tissue impaction of erupting teeth.

Failure of non–surgical therapy may be appar-
ent by lack of resolution or continuous gingival 
enlargement, despite drug substitution or ade-
quate plaque control. Refractory cases may be 
managed by periodontal surgical procedures to 
achieve more definitive results.32

Aesthetic concerns, such as enlarged gingival 
tissue that masks the natural shape and contour 
of the clinical crown, may be an indication for 
surgical treatment. Removal of enlarged tissue 
allows for more precise gingival recontouring, and 
can establish an ideal architecture for both bet-
ter plaque control and improved esthetics. While 
non–surgical therapy typically requires between 
2 and 3 months for the effects to be clinically ap-
parent, a surgical approach allows for more rapid 
results, with immediate patient satisfaction.9,12

Selection of the surgical technique, typically 
gingivectomy/gingivoplasty, or a periodontal flap 
procedure, is based upon the extent of gingival 
enlargement, the presence of osseous defects and 
the relationship between the base of the pseudo-
pocket and mucogingival junction. Gingivectomy 
is ideal where gingival enlargement is confined to 
a limited area, usually fewer than 6 teeth.8 This 
technique is typically quicker and easier than a 
flap procedure, but does not allow for contouring 
of intra–bony osseous defects. In order to avoid 
mucogingival defects, gingivectomy is contraindi-
cated if the initial incision falls in close proximity 
to, or at, the mucogingival junction. A gingivec-
tomy procedure classically is initiated by marking 

the deepest point of each pseudopocket on the 
external gingival wall with a pocket marker or 
periodontal probe. A series of bleeding points is 
produced to function as a guide for the initial ex-
ternal beveled incision. An intra–sulcular incision 
then follows to free the band of enlarged tissue. 
Once the redundant tissue is removed, a gingi-
voplasty can be performed to remove tissue tags 
and recreate the physiologic gingival contour.8

An alternative to blade gingivectomy is the use 
of argon, carbon dioxide or diode lasers. Advan-
tages associated with the use of lasers include 
the of coagulation and sealing of blood vessels 
resulting in a significant reduction of post–opera-
tive bleeding, which can be particularly beneficial 
with less cooperative patients such as children.33–36 
Compared to patients treated with conventional 
gingivectomy, laser patients reportedly display 
less intra– or post–operative bleeding, have a 
reduced need for periodontal dressing and re-
quire less post–operative analgesics.35 Similarly, 
lasers have also found applications in cases of 
gingival enlargement associated with orthodontic 
treatment.36,37 However, a limiting factor in laser 
treatment may be equipment cost.

The periodontal flap technique is frequently 
considered when large areas (more than 6 teeth) 
require treatment, osseous defects are present 
or in cases where gingivectomy would remove 
excessive amounts of keratinized tissue resulting 
in the development of a mucogingival defect.9 A 
periodontal flap technique used to eliminate en-
larged gingival tissue is similar to the procedure 
employed for periodontal pocket reduction.

Pilloni et al compared the long–term efficacy 
of periodontal flap surgery to gingivectomy in 10 
patients. Clinical measurements were taken at 

Figure 2: Example of severe nifedipine 
gingival overgrowth
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Conclusion

The management of drug–induced gingival en-
largement is often multidisciplinary in nature. Modi-
fication of drug or dosage, in consultation with the 
patient’s physician, should be considered as a first 
option. Removal of local predisposing factors, such 
as plaque, also can be attempted prior to consider-
ing a surgical approach. Aesthetic concerns and un-
satisfactory outcomes of non–surgical therapy are 
indications for surgical treatment, via gingivectomy 
or periodontal flap procedures.
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baseline, 6 weeks, 6 months and 1 year post–
surgically. Results showed that probing depths 
were similar for both procedures at 6 weeks, but 
at 6 months and 1 year there were significantly 
greater numbers of teeth with probing depths 
within 1 to 3 mm in the flap surgery group com-
pared to the gingivectomy group.38

To assist tooth eruption, when tooth impaction 
is a consequence of gingival enlargement, flap 
surgery allows for complete exposure of the im-
pacted tooth by apically repositioning a thinned 
gingival flap. In such cases, gingivectomy could 
result in complete elimination of the keratinized 
tissue with possible creation of a mucogingival 
defect.39

Drug–induced gingival enlargement has poten-
tial to recur if proper oral hygiene is not per-
formed. Meticulous oral hygiene, chlorhexidine 
rinses and regular maintenance can diminish the 
rate of recurrence. Although recurrence may be 
evi¬dent as early as 3 months post–surgery, sur-
gical results have, in general, been maintained 
for at least 12 months.8 Ilgenli et al followed a 
group of 38 CsA and nifedipine–treated patients 
displaying drug–induced gingival enlargement. 
Gingivectomy was performed at baseline and 
during the post–operative period. During that 
time patients were scheduled for periodontal 
maintenance at 3 month intervals. An average 
recurrence rate of 34% was observed 18 months 
following gingivectomy. Multiple regression anal-

ysis indicated that patients’ age, oral hygiene 
status and attendance at recall appointments 
were important determinants in the recurrence 
of drug–induced gingival enlargement.31 Simi-
larly, Nishikawa et al observed no recurrence at 
12 months in nifedipine–treated patients who un-
derwent surgical therapy and were maintained at 
4 month intervals.36
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Introduction

Body modifications are becoming 
very common. They include tattooing, 
piercing, scarification, compression, 
implants and the permanent applica-
tion of jewelry.1 Some of these body 
modifications, such as the piercing of 
the earlobe for aesthetic purposes, 
have been accepted in many cultures 
for millenia.1,2 In some societies, 
body modifications were common 
with rites of passage, membership, 
religious devotion or special social 
classes (shamans, royalty, etc.).1 
In general, body modification was 
considered against societal norms, 
shocking, provocative and unat-
tractive until the mid–1980s, when 
fashion designers, such as Vivienne 
Westwood and Jean Paul Gaultier 
took body modifications and punk 
styles and introduced them as avant–garde fashion 
statements.1 Currently, 13% of the U.S. population 
have a body modification.1 Many people in main-
stream America, from teenagers to older adults, 
have perioral/oral body modifications. Health care 
professionals must be aware of cultural preferences 
and the implications in patient care from complica-
tions and hazards to the ability to quickly unfasten 
body jewelry in an urgent situation.3 Health care 
professionals must also educate their patients that 
in emergency situations requiring a defibrillator, 
there is no time to unfasten body jewelry and tissue 
is often torn to remove the adornment.

Tooth adornment dates to the 9th century Mayan 
culture where teeth were embellished with jade and 
turquoise, but current trends in tooth jewelry include 
the addition of gold, jewels or crowns that appear 
similar to stainless steel crowns (previously consid-
ered non–aesthetic).4 Teeth are also adorned with 
grills – plates worn over the teeth that are made of 
gold or base metal and often covered with real or 
fashion jewels.5 Adolescents know how to find grills, 
from jewelers, to internet sources, to do–it–yourself 
kits, while not necessarily having the knowledge 
about tooth and gingival tissue damage.5

Tooth Jewelry in an 8 Year Old Child: 
Case Report
R. Constance Wiener, DMD

Abstract
Purpose: The number of perioral/oral body modifications has 
been increasing over the previous 30 years. The dental impact 
upon adults and adolescents has been documented previously. 
The purpose of this case study was to report the dental impact 
of a child’s self–reported tooth decoration. The study is a case 
report of an 8–year old child who reported for dental care with 
discomfort in the mandibular left second primary molar. She em-
bedded a stick–on rhinestone stud into the tooth for aesthetics. 
It fractured the tooth and led to its loss. Anticipatory guidance 
about perioral/oral body modification risks to children, as well as 
to adolescents and adults, should be included in the discussion of 
interventions that influence oral wellness.
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This study supports the NDHRA priority area, Health Promo-
tion/Disease Prevention: Identify optimal time periods for in-
terventions that influence pathology, function and oral wellness.

 Thirteen states regulate tattooing and 6 states 
regulate piercing.1 Body modifications are often self–
administered or are done by friends. In one study 
of adolescents, 22% of teens with piercings and 
18% with tattoos self–performed the procedures or 
had them done by a friend or relative.6 In the same 
study, 10% of the piercings and tattoos were done 
with unsterile needles, 46% of the tattoos were 
done in a tattoo parlor and 36% were done at a 
tattoo party.6 Medical complications to perioral/oral 
body modifications occur. Local infections occur in 
10 to 30% of piercings.1 Body modifications may 
have systemic bacterial infections (such as tetanus, 
tuberculosis, streptococcal endocarditis, etc.).2,6–8 
They are also associated with viral infections (such 
as hepatitis, HSV, Epstein–Barr and HIV) and fun-
gal infections (Candida).2,6–8 Autoimmune reactions 
can occur with body modifications, including edema, 
allergies (nickel in particular), inflammation, tissue 
overgrowth, sarcoid–like foreign body reactions, 
epidermal cysts (from penetration of epidermal cells 
into the dermis during piercing), cellulitis of the sub-
mandibular, sublingual and submental facial spaces 
(Ludwig’s angina).2,6–8 Additionally they have been 
associated with speech impairment, swallowed/as-
pirated jewelry, fractured teeth, gingival recession 
and embedded jewels.2,6–8 Contact dermatitis to 
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nickel is common and may have symptoms ranging 
from a rash to asthma. Contact sensitivity to gold 
may result in lymphocytoma, or granulomatous re-
sponses. And silver may leech and form silver salts 
(localized argyria).8

Children and adolescents may consider the wear-
ing of perioral/oral jewelry as a way to emulate a 
role model (generally an actress or singer), as an 
extension of body ornamentation and/or as a means 
to be part of a particular group.9 This article de-
scribes an unusual case of a child’s self–application 
of oral jewelry.

Case Report

Preparation of this report was approved by the Ab-
erdeen Area IRB/Research and Publication Commit-
tee of the Indian Health Service. An 8–year–old girl 
presented complaining of a broken tooth with a pain 
level 3/10 on a numeric visual analog rating scale 
for pain. She was in discomfort, with the tooth hav-
ing “bothered” her for 3 days. She had not missed 
school or had difficulty eating before she presented. 
She did not exhibit any lethargy, or present with any 
extra–oral swelling. Her parent stated he thought 
she “had a small cavity” and he wanted to have her 
evaluated. She had no significant medical consider-
ations. Aside from the tooth in question, the limited 
problem–focused evaluation revealed no additional 
significant oral findings. The tooth that was bothering 
her was the mandibular left second primary molar. 
Clinically, there was no intra–oral swelling or obvious 
caries. A vertical fracture line was visible along the 
mesial marginal ridge, and a similar vertical fracture 
line was visible along the distal marginal ridge, sepa-
rating the tooth into buccal and lingual segments. 
While examining the tooth, we noted what appeared 
to be an unusual, glistening, water–filled appear-
ance inside the tooth.  Radiographically, the tooth 
was definitely fractured, and non–restorable.

The mandibular left second primary molar was ex-
tracted without complications. The parent received 
post–operative instructions for the care of the ex-
traction site and no pain medications or antibiotics 
were prescribed. Healing was uneventful and the 
child was scheduled for space maintenance.

The extracted tooth was examined and found to 
have a rhinestone stud embedded inside (Figure 1). 
It was the rhinestone which created the reflected, 
water–filled appearance and was the cause of the 
tooth fracture. When questioned, the patient ex-
plained she had stick–on rhinestone studs that were 
used to embellish her clothes and books and she 
placed one in her tooth to make it look pretty. There 
was no indication of self–inflicted injury. She said 

Discussion

Sociologically, there are many reasons for pe-
rioral/oral body modification: fashion, for daring, 
personal statements and peer pressure/declaring 
allegiance.1,6 There are also masochistic, sadis-
tic, exhibitionistic or narcissistic reasons.1,6 Health 
care providers should assess if the motivation was 
self–destructive and requires referral/intervention.6 
Body modification and risk–taking behavior in ado-
lescents are often related. Adolescents with pierc-
ings at locations other than the ears were 4.5 times 
more likely to report a history of sexual intercourse, 
and 3 times as likely to report tobacco or marijuana 
use in the last month.10 They are also 2.5 times as 
likely to report school truancy or running away from 
home during the last year, and are 2.5 to 3 times 
as likely to report suicidal ideation and action during 
the year.10 As the popularity of body modification in-
creases, dental professionals need to be aware that 
younger and younger children are also influenced 
by the trend. Children are introduced to body art 
with face painting, stick–on jewelry, and commercial 
rub–on temporary tattoos. Face painting is usually 
done by adults as a form of entertainment at par-
ties or street fairs.9 Children, wanting a permanent 
body modification, generally do not have consent or 
access to a capable provider. They have improvised 
with needles, straight pins, paper clips, pens, pen-
cils, charcoal, soot, mascara, carbon, soldering irons 
in boiling oil, heated coat hangers or, as in this case 
report, a stick–on rhinestone stud into a tooth.9

Figure 1: Extracted mandibular left second 
primary molar with embedded rhinestone

that she did not remember when she placed it. She 
had not told her parents that she did so. The rhine-
stone stud, placed into a deep central groove, had 
been forced deep into the tooth. Over some period 
of time, it fractured the tooth and was imbedded 
within the tooth.
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The American Academy of Pediatric Dentistry 
and the American Dental Association recognize the 
need to educate the public on the health implica-
tions of perioral/oral modifications and strongly op-
pose such practices due to the associated potential 
for pathological conditions and sequelae.6,11 Body 
modification is often an impulsive decision12 made 
under peer pressure and the influence of alcohol 
or drugs.6 Dental professionals have frequent con-
tacts with pediatric patients. They should discuss 
decision–making, including risk–taking behaviors.4 
Dental professionals should ascertain the feelings 
that their pediatric patients have about perioral/oral 
body modifications. Information should be provided 
on the child or adolescent’s level of understanding. 

It should include the complications and hazards of 
body modification as well as the possible negative 
perceptions that the child, adolescent, or others 
may have in the future about the body modifica-
tions. Many people who paid good money to get a 
body modification also pay good money for its re-
moval.13 Education is a primary method to intercept 
or prevent risky behavior, and dental professionals 
have a major role in providing guidance about pe-
rioral/oral body modification.4

R. Constance Wiener, DMD is an assistant profes-
sor in the Department of Dental Practice and Rural 
Health at West Virginia University.
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Introduction

The Centers for Disease Control 
and Prevention (CDC) estimates 
that approximately 46 million Amer-
icans currently smoke cigarettes.1 
Each year, smoking or exposure 
to secondhand smoke accounts for 
443,000 premature deaths and the 
development of 8.6 million seri-
ous illnesses.2 Health issues arising 
from cigarette smoke account for 
approximately $96 billion in medi-
cal expenses each year in the U.S.2

The harmful effects of smoking 
cigarettes are more clearly under-
stood, including harm among non-
smokers who are exposed to sec-
ond–hand cigarette smoke either 
regularly or briefly.2 Complications 
from smoking and secondhand 
smoke include serious diseases 
such as cancer, heart disease, 
stroke, sudden infant death syn-
drome, respiratory diseases and 
infections.1 Since the 1970s, dental 
professionals have known the signs 
and symptoms related to tobacco 
use, including increased risk for 
periodontal health, delayed wound 
healing, discoloration of teeth and 
restorative materials, leukoplakia, 
hairy tongue and oral cancers.3

The best way to reduce the risk 
of smoking–related illness is to 
promote smoking abstinence and 
cessation. Many governmental and 
independent organizations offer 
programs to assist patients with 
tobacco cessation. Local and state 
governments are also involved in this process 
by incorporating smoke–free policies and offer-
ing control programs that include comprehensive 

A Randomized Controlled Trial of the Effect of Standardized 
Patient Scenarios on Dental Hygiene Students’ Confidence 
in Providing Tobacco Dependence Counseling
Jennifer L. Brame, RDH, MS; Robbyne Martin, RDH, MS; Tabitha Tavoc, RDH, PhD; 
Margot Stein, PhD; Alice E. Curran, DMD, MS

Abstract
Purpose: Dental hygienists report a lack of confidence in initi-
ating Tobacco Dependence Counseling (TDC) with their patients 
who smoke. The purpose of this study was to determine if the 
confidence of dental hygiene students in providing TDC can be 
increased by Standardized Patient (SP) training, and if that confi-
dence can be sustained over time.

Methods: This 2–parallel group randomized design was used to 
compare the confidence of students receiving SP training to stu-
dents with no SP training. After a classroom lecture, all subjects 
(n=27) received a baseline test of knowledge and confidence. 
Subjects were randomly assigned to test and control groups with 
equivalent mean knowledge scores. The test group subjects partic-
ipated in a SP TDC session. Both groups gained parallel experience 
to treating patients who were smokers and giving TDC in clinical 
scenarios during the 6 month time period. One week end–train-
ing and 6 month post–training assessments were administered to 
both groups. ANCOVA compared mean confidence scores.

Results: End–training scores at 1 week showed a statistically sig-
nificant increase (p=0.002) in overall mean confidence following 
SP training for individuals in the test group. The 6 month follow–up 
test results showed a slight decline in confidence scores among 
subjects in the test group and an overall gain in confidence for 
control group participants. However, overall confidence scores 
were comparable for the groups.

Conclusion: SP training improved dental hygiene students’ ini-
tial confidence in providing TDC and was sustained, but not to a 
significant degree. Clinical experience alone increased confidence. 
Further studies may help determine how the initial confidence 
gained by SP training can be sustained and what the role of clinical 
experience plays in overall confidence in providing TDC.

Keywords: Tobacco, Tobacco Dependence Counseling, Tobacco 
Dependence Education, dental hygiene education, dental hygiene 
students, standardized patients, Confidence

This study supports the NDHRA priority area, Clinical Dental 
Hygiene Care: Develop and test interventions to reduce the in-
cidence of oral disease in special at–risk populations (diabetics, 
tobacco users, cardiac patients and genetically susceptible).

Research

Tobacco Dependence Counseling (TDC). A major 
component of these TDC programs includes edu-
cation on the effects of smoking and quitting.2
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Methods and Materials

This study was approved by the University of 
North Carolina (UNC) Institutional Review Board. All 
baseline and end– training tests in this study were 
assessed for readability and reliability only – no va-
lidity measures were performed. Figure 1 demon-
strates the study design.

Phase 1

Baseline: As part of the standard curriculum, 
dental hygiene students receive 3 hours of tobacco 
cessation education. For the purposes of this study, 
a 3 hour TDC lecture that addressed use of both 
Prochaska and DiClemente’s Transthoretical Stages 
of Change17 and behavior modification interviewing 
techniques was added to the curriculum of 36 senior 
dental hygiene students. Following this lecture, the 
study was explained to all 36 students. Of the con-
venience sample (36 dental hygiene students), 31 
(86.1%) volunteered to participate. Each provided 
written informed consent.

One week after the TDC lecture, volunteers were 
administered a baseline evaluation which consisted 
of 2 parts. A Visual Analog Scale (VAS) that ranged 
from 0 to 10 was used to score confidence in per-
forming a series of 16 TDC–related tasks. Confi-
dence was assessed in 3 domains:

Initiating a dialogue with patients on their smok-1.	
ing habits
Identifying the patient’s current stage of 2.	
change
Follow–up on the patient’s progress3.	

Each VAS was scored by 2 calibrated examiners us-
ing a 100 mm ruler. To measure the knowledge levels 

A significant role of an oral health care provider 
is to assess risk factors for tobacco–related illness 
and to examine patients for tobacco–related oral 
diseases, such as periodontal disease and oral 
cancer. The dental hygienist has an integral role 
in this process and is ideally positioned to pro-
vide TDC for smokers as demonstrated in previ-
ous studies of dental health professionals. Suc-
cess rates of patients in the Indiana University 
Nicotine Dependence Program who have made 
attempts to quit in response to a quit message 
from their dental professionals has been reported 
as high as 58%.3 Another study that included an 
8 week smoking cessation intervention by a den-
tist demonstrated the acceptability of the dental 
intervention was very high, with 94% of the sub-
jects agreeing to the appropriateness for this type 
of TDC by the dental team.4

Health care professionals generally believe that 
TDC should be provided to all patients; however, 
studies show they do not routinely offer these in-
terventions.5–7 A general lack of training among 
health care professionals in prevention and TDC 
has been documented.8–13 However, when train-
ing is provided, its long–term effects may not be 
sustained. For example, in a study of medical stu-
dents, Fried et al found that when health care pro-
viders felt more prepared, they were more likely 
to provide TDC. However, students often felt un-
prepared to implement TDC upon graduation.14,15 
This may imply that although they had obtained 
the necessary knowledge to provide the counseling 
during their education, they did not either retain 
the knowledge or have a high level of confidence 
in providing the counseling. Confidence levels 
may play a large role in inhibiting one from pro-
viding TDC to patients. A study of Kentucky dental 
hygienists showed that 63% of respondents felt 
somewhat comfortable discussing tobacco cessa-
tion with their patients; however, 53% were either 
not at all comfortable assisting patients with the 
development a tobacco cessation plan or not too 
comfortable doing so (14% and 39%, respective-
ly).16 Methods to help improve health profession-
als’ skills in TDC include the use of the Stages of 
Change Model developed by James Prochaska and 
Carlo Di Clemente, which theorizes that, when 
the patient’s Stage of Change is recognized, the 
success of the quit attempt will increase.17 Also, 
standardized patients (SPs) have been used to 
improve health care student performance and 
confidence in a variety of clinical encounters in-
cluding TDC.6,18–21

Dental schools have employed SPs in various 
aspects of training, including Tobacco Dependence 
Education (TDE) curriculum.22 However, there are 

no studies that report the use of SPs in dental hy-
giene TDE curriculum. Therefore, it is not known to 
what degree dental hygiene students can benefit 
from SP training, what methods for incorporating 
SP training in dental hygiene programs are ideal 
or if there are special circumstances that dental 
hygiene education must consider when using SPs 
for TDC training. Also, the long–term benefits of 
SP training have not been measured in this popu-
lation.

This pilot study was designed to assess how SP 
experiences affect dental hygiene student confi-
dence in providing TDC. The purpose of this study 
was to determine if the confidence of dental hy-
giene students in providing TDC can be increased 
by SP training, and if that confidence can be sus-
tained over time.
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for TDC, subjects were given a series of 4 scenarios 
involving smokers in various stages of change. They 
were asked a series of 15 multiple choice questions 
to assess their knowledge in 3 domains:

Identification of stages of change1.	
characteristics
TDC referral and follow–up procedures2.	
Tobacco dependence resources available to the 3.	
patient

ANCOVA was used to compare the average scores of 
the 2 groups after adjusting for effect of the base-
line scores. SAS 9.1 statistical package was used to 
analyze all data.

Randomization: Knowledge scores were cal-
culated as percent correct of 15 multiple choice 
questions.   The knowledge baseline was used as 
a method to help assure that baseline knowledge 
would be equivalent in both test and control groups. 
To remove knowledge as a possible confounder for 
variation in confidence scores, the test and control 
groups were randomized using equal numbers of 
subjects scoring above and below the median score 
on knowledge. The resulting test group had 16 sub-
jects and the control group had 15 subjects with 
similar knowledge backgrounds on TDC. The test 
group was assigned to participate in a single SP TDC 
session.

Standardized Patient Sessions: This study 
utilized the UNC School of Medicine’s Clinical Skills 
and Patient Simulation Center for SP training. This 
is a facility used for teaching and assessing clinical 
skills to students in the UNC medical, nursing and 
pharmacy schools. It is an 18,000 square foot cen-
ter that includes 15 patient examination rooms, a 
room for viewing student encounters, a 30 person 
classroom, a 10 person auxiliary classroom and a 
patient simulation lab with a wide array of simula-
tors. Each SP session is recorded by 2 cameras – all 

video and written session information is recorded by 
the B–Line Medical Clinical Skills System for assess-
ments. The UNC Clinical Skills and Patient Simula-
tion Center is a member school of the Association of 
Standardized Patient Educators (ASPE).

SPs are professional actors that are trained to 
portray patients in scenarios specific to the academ-
ic goals of the students receiving the training.22 The 
4 SPs in this study portrayed patients returning to 
their dental hygienist for a second visit following an 
initial exam as a new patient. Each patient had iden-
tical documentation that included medical history, 
radiographs showing moderate periodontitis and an 
intra–oral photograph of a suspicious lesion on the 
lateral border of the tongue. The patient reported a 
history of smoking 1.5 packs of cigarettes per day 
for 11 years and reported shortness of breath. The 
actors were given a prepared text and participated 
in a training session with SP center staff and study 
investigators. All aspects of smoking history, health 
and dental issues were discussed. This calibration 
was designed to reduce variation among actors and 
to increase the chance that all subjects would have 
a similar experience with their SP.

Subjects in the test group reported to the SP 
training center and were sequestered in a class-
room. They received a 15 minute orientation to the 
SP session process. Subjects were randomly as-
signed to 1 of 4 SPs by the SP training center staff. 
Each subject entered the examination room upon 
verbal cue from the facility staff. The session simu-
lated that of a dental patient and dental hygienist in 
a general office setting. There were no absolutes in 
method or dialogue. The subjects were to approach 
the SPs as returning patients to their practice and 
to address the patient’s situation as presented to 
them.

The 15 minute SP session was observed remotely 
through cameras in each examination room. With 

36 senior dental 
hygiene students

receive a TDC 
lecture

31 students volunteer 
for the study, provide 
informed consent and 

take a pre–test

Control group 
(n=15)

Test group 
(n=16)

No SP Training

SP Training

Complete
end–training test and 
have debriefing
session (*n=14)

Complete end–training 
test and participate 
in debriefing session 

(***n=13)

Complete 6 month 
follow–up test 

(**n=13)

Complete 6 month 
follow–up test 

(n=13)

Figure 1: Study design assessing the influence of SP training

*1 subject in the Control Group dropped out of the study
**1 subject in the Control Group did not complete the 6 month follow–up test
***3 subjects in the Test Group dropped out of the study and did not participate in the SP training
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subject consent, the session was videotaped 
to allow for viewing by the subject and/or in-
structor for education enhancement. To reduce 
contamination bias, the subjects were asked 
to exit the building immediately following com-
pletion of their session and to have no contact 
with their sequestered classmates. All subjects 
were instructed not to discuss their experi-
ence until the debriefing session the following 
week.

End–training Test (1 week post–train-
ing): Six days following the SP training session, 
the first end– training test was administered 
to both test and control subjects. End– train-
ing test content was identical to the baseline 
test with slight variation in item sequence and 
case study details. The purpose of this evalua-
tion was to determine changes in self–reported 
confidence in TDC skills.

Phase 2

Six Month Follow–up Test (6 months 
post–training): Six months following the 
end– training test and immediately prior to 
graduation, a second post–test was adminis-
tered. This 6 month follow–up test assessed 
self–reported confidence using the same VAS 
method. In addition, they were asked about 
their actual TDC experience with patients 
in the clinical setting in the months follow-
ing the conclusion of the initial phase of the 
study. Subjects were asked questions, includ-
ing the number of patients assigned who were 
smokers, number of patients for whom they 
provided TDC, if they felt TDC was a part of 
the dental hygienist’s job, if they felt they had 
enough experience to provide TDC, and if they 
planned on participating in continuing educa-
tion courses on TDC following graduation.

Results
Thirty–one dental hygiene students originally 

enrolled in the study, however, 4 withdrew con-
sent (3 from the test group and 1 from the control 
group) and did not complete the study. One con-
trol group subject did not complete the 6 month 
follow–up test, resulting in n=13 for the control 
group at time of the 6 month follow–up. Both In-
tent to Treat (ITT) and Efficacy Analyzable (EA) 
statistics were completed. ITT results are being 
provided as there were no differences in interpre-
tation between ITT and EA.

Table II compares the changes for test and con-
trol groups in confidence scores for each domain 

Confidence Domain Baseline

Test Control

Mean Standard 
Deviation

Mean Standard 
Deviation

Initiate Dialogue 6.2 1.3 6.1 2.1

Identify Stages 5.9 1.7 5.8 2.2

Follow–up 6.3 2.1 5.7 2.4

Overall 6.1 1.4 5.9 2.1

End–Training

Test Control

Mean Standard 
Deviation

Mean Standard 
Deviation

8.4 1.2 7.6 1.6

8.2 1.3 6.6 2.6

8.3 1.6 7.3 2.1

8.3 1.2 6.9 2.1

Confidence Domain

Initiate Dialogue

Identify Stages

Follow–up

Overall

Six month follow–up

Test Control

Mean Standard 
Deviation

Mean Standard 
Deviation

8.5 1.2 8.4 0.9

7.6 1.5 7.7 1.5

8.2 1.5 8.4 1.2

8.0 1.3 8.1 1.2

Confidence Domain

Initiate Dialogue

Identify Stages

Follow–up

Overall

Table II: Self–perceived confidence assessment 
results between Control and Test Groups for 
baseline, end–training and the 6 month follow–up

ANCOVA was used separately for each confidence domain with 
group, initial domain score and interaction between group and 
initial domain as explanatory variables.
Each item was measured on a visual analog scale from 0 to 10, 
with 0 representing no confidence and 10 representing very 
confident.

between the baseline, end– training and the 6 
month follow–up tests. Table III depicts the es-
timated p–values for these changes. Initial end– 
training test scores showed the test group ex-
hibited statistically significant higher confidence 
scores in the ability to identify the stage of change 
(p=0.04) and in overall confidence (p=0.002) 
compared with the control group. Both the test 
and control groups showed an initial increase for 
confidence in all 3 domains and overall confidence 
following initial training. However, those in the 
test group showed an overall higher amount of 
confidence change.

Confidence levels at the 6 month follow–up var-
ied. The test group exhibited a loss of confidence 
from end–training in 2 domains and the control 
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Discussion

Dental hygienists report multiple barriers inhibiting 
routine TDC for patients, including lack of time, lack of 
reimbursement and concerns about the effectiveness 
of intervention.16 Additionally, dental hygienists may 
be more likely to provide TDC when they feel prepared 
and are confident in their TDC skills.14 The use of SPs 
may be helpful in increasing student confidence dur-
ing training in TDC, therefore increasing the likelihood 
of training a confident practitioner to provide TDC to 
their patients clinically. In this study, subjects who 
participated in a TDC lecture followed by a SP training 
session with a smoking patient in the Contemplation 
Stage of Change initially experienced a statistically 
significant increase in overall self–reported confidence 
in their ability to deliver TDC when compared to their 
peers who partook in the lecture alone. These findings 
are consistent with earlier studies that reported an in-
crease in self–reported confidence following a TDE in 

Confidence Domain *End–Training **Six Month Follow–Up

Pre–score Group Interaction Pre–score Group Interaction

Initiate Dialogue 0.001 0.31 0.54 0.04 0.33 0.29

Identify Stages 0.0001 0.006 0.04 0.06 0.29 0.29

Follow–up 0.0001 0.06 0.15 0.33 0.32 0.39

Overall 0.0001 0.002 0.37 0.008 0.09 0.09

Table III: P–Values for explanatory variables comparing baseline, end–training and 6 month 
follow–up tests

Students in the Test group showed a significant difference in Overall Confidence levels (p=0.02) and in the confi-
dence to identify the Stage of Change a patient is in (p=0.04) between Baseline and End–Training.

*P–Values comparing Baseline and End–training Scores
**P–values comparing End–training and Six Month Follow–up Scores

Question/Statement Question Selection
Options

Control Group
Responses (n=13)

Test Group
Responses (n=13)

Number of patients assigned to 
you were current smokers

None
1 to 3 patients
4 to 6 patients
>6 patients

0
15% (n=2)
38% (n=5)
46% (n=6)

0
31% (n=4)
23% (n=3)
46% (n=6)

Number of patients that you
provided TDC to

None
1 to 3 patients
4 to 6 patients

>6

7% (n=1)
38% (n=5)
38% (n=5)
15% (n=2)

7% (n=1)
46% (n=6)
23% (n=3)
23% (n=3)

Do you think TDC is part of the 
job of a dental hygienists?

Yes
No

100% (n=13)
0

100% (n=13)
0

Do you think you have enough 
experience to provide TDC to 
your patients who smoke?

Yes
No

Maybe, still not sure

69% (n=9)
7% (n=1)
23% (n=3)

85% (n=11)
0

15% (n=2)

Do you plan to take CE courses 
on TDC after graduation?

Yes
No

85% (n=11)
15% (n=2)

69% (n=9)
31% (n=4)

Table IV: 6 month follow–up survey response comparison

group gained in all domains. The 6 month overall 
confidence levels were 8.0, 1 and3 SD for the test 
group and 8.1, 1 and2 SD for the control group. 
The test group had higher scores in confidence in 
the ability to initiate dialogue, but lower scores in 
confidence from the end–training evaluation (8.3, 
1 and 2 SD and 8 and 1.3 SD, respectively).

The 6 month follow–up survey included addi-
tional questions regarding clinical experience and 
opinions regarding TDC in the 6 months following 
the initial training. Table IV compares the control 
and test groups responses to these questions. In 
addition, those in the test group reported addi-
tional information regarding their SP training ex-
perience. Of the test group, 69% (n=9) reported 
that the SP training improved their skills in pro-
viding TDC, and 85% (n=11) stated that the SP 
training improved their confidence in TDC.
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8

10

6

4

2

0
Pre End–training 6 months post

Control Test

Figure 2: Comparison of the mean overall 
confidence scores from pre (baseline), end–
training and 6 months post (6 month follow–up) 
between Control and Test Groups

lecture and SP training format of a combined 
group of medical residents, dental students, 
nursing students and dental hygienists. How-
ever, data specific to the dental hygiene stu-
dents were not reported.22

The purpose of the SP Program is to give 
students the ability to practice and develop 
competency in professional behaviors and 
clinical skills prior to treating actual patients 
that smoke. This type of learning is supported 
by the work of Kolb in whose 4–stage learn-
ing cycle theorizes that experience leads to re-
flection from which concepts are conceived.23 
These concepts guide the learner through ac-
tive experimentation and the choice of new 
experiences. In concrete experiences, such as 
SP training, the learner actively experiences 
the learning opportunity and moves on to re-
flect back on the experience (reflective obser-
vation).

Similarly, Rogers’ interpretation of Experi-
ential Learning theorizes that learning is fa-
cilitated when the learner fully involves them-
selves in the process, controlling the direction 
and nature of the process, is able to face the 
task at hand through direct confrontation and 
where progress or success is measured best 
through self–evaluation.24 The SP experience 
would give the leaner the ability to actively 
learn by doing and practicing the skill.

When asked for perceived barriers to providing TDE, 
faculty and students report lack of training and con-
fidence.14 Ramseier et al reported several barriers to 
TDE offered to dental hygiene students. Among these 
were dental hygiene educators’ lack of integration be-
tween the didactic content and the clinical practice, 
a failure to provide supportive intervention skills and 
lack of faculty expertise in teaching TDE.25 Research-
ers in the current study hypothesized that confidence 
in TDC could be improved by offering a method of 
integrating the didactic information and clinical appli-
cation for the dental hygiene student. Results from 
the end–training test showed that both the test and 
control groups exhibited an initial increase for confi-
dence in all 3 domains and overall confidence follow-
ing initial training. However, those with the SP experi-
ence showed an overall higher amount of confidence 
change, supporting the initial hypothesis.

Although initial end–training results showed a sig-
nificant gain in confidence for the test group, the 6 
month follow–up evaluations revealed an overall loss 
of confidence for subjects in the test group and an 
increase in confidence for the control group. Compari-
son of the overall confidence levels for the test and 

control groups showed little difference with mean val-
ues at 8 and 1.3 SD and 8.1 and 1.2 SD (Table III). 
Figure 2 shows a comparison of the confidence scores 
between groups from baseline, end–training and the 
6 month follow–up. This would indicate that although 
the initial overall confidence scores of the test group 
were higher than those in the control group, control 
group subjects continued to gain confidence in the 6 
months following training, without having the initial SP 
training. The test group subjects did show a slight in-
crease in confidence in the ability to initiate dialogue, 
which may suggest their clinical practice gave them 
the experience, and therefore confidence, to start a 
conversation regarding smoking cessation with their 
patients.

Confidence scores for those in the control group 
may have increased over the 6 month period as a 
result of patient experience. Subjects in both groups 
gained experience working with patients who were 
smokers in the clinical setting. And though both 
groups had similar experiences in the number of pa-
tients that smoked, some students may have had a 
better learning experience than others with particu-
lar patients. A positive patient experience may give 
a student additional confidence, whereas a negative 
patient encounter may cause the student to feel a lack 
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of confidence and/or desire to initiate TDC. Subjects 
in the test group may have felt an initial confidence 
boost related to their SP experience; however, individ-
uals in the control group may have also gained clini-
cal confidence as they worked with smoking patients 
in the clinical setting. This may indicate that practi-
cal experience may be more impactful long–term on 
a student’s confidence in TDC than SP training. With 
this information, dental hygiene programs may see 
merit in increasing the exposure that students have to 
working patients who are smokers in the clinical set-
ting in order to increase their confidence and ability in 
giving TDC.

Another factor that may have influenced test group 
confidence levels was that the SP experience only fo-
cused training in 1 of the Stages of Change, Contem-
plation Stage of Change. The test group individuals 
may have initially increased confidence by gaining the 
patient experience; however, not all patients they treat 
will display similar characteristics or be in the same 
stage of change as the SP. It is also noteworthy that 
test group subjects only had 1 SP experience, rather 
than multiple visits with patients in various stages of 
change.

In evaluating attitudes toward TDC at the 6 
month follow–up, 69% (n=9) of the test group and 
84% (n=11) of the control group reported that they 
planned on taking continuing education courses re-
lated to TDC. One hundred percent of both groups 
agreed that providing TDC is a part of a dental hygien-
ists’ role. This is a positive and noteworthy response, 
as it shows by having the presence of study in the 
curriculum it reinforced to the class that smoking ces-
sation was an integral part of the dental hygiene pro-
cess of care. Subjects became more aware of their 
relevance in TDC and the study proved to be beneficial 
by placing emphasis on the importance of TDC to den-
tal hygienists.

Subject response in the knowledge assessment re-
flected awareness of 1–800 quit line telephone num-
bers (100%) and the knowledge to refer patients 
for further counseling (97%). TDE instruction in the 
schools of dental hygiene often includes ADHA’s Ask, 
Advise, Refer counseling strategies, and generally 
incorporate stages of change behavior modification 
techniques.26 On the knowledge portion of the base-
line and end–training tests, the subjects were not spe-
cifically asked to define or list the 5 A’s or the Ask, 
Advise, Refer protocol, but they were given scenarios 
in which knowledge of these actions steps was neces-
sary in order to answer correctly.

Feedback on SP Training

This study is the first to report on dental hygiene 

student feedback on SP training. Students in this 
study were given the opportunity to submit written 
anonymous remarks, questions and evaluations. In 
addition, a group debriefing was conducted during 
which the majority of subjects reported feeling anx-
ious when meeting the SP but were soon comfortable 
and felt overall that the encounter was much more 
comfortable than TDC with real patients they might 
encounter in their clinical education environment. 
They also reported that they would have appreciat-
ed the opportunity for self–assessment. They agreed 
they would participate again and would benefit from 
additional sessions.

Study Limitations

Small sample size is one limitation of this study. 
Other biases inherent in a study of this type include 
attention bias that occurs because people who are part 
of a study are aware of their involvement and, as a 
result, may give more favorable responses or perform 
better than people who are unaware of the study’s 
intent. Contamination bias occurs when members of 
the control group inadvertently receive the treatment 
or are exposed to the intervention, thus potentially 
minimizing the difference in outcomes between the 
2 groups. Attempts to control this bias were to mini-
mize the time between the baseline and end–train-
ing tests; however, the 6 month follow–up test was 
administered 6 months after the initial assessment. 
Contamination was controlled during the SP training 
session by requiring subjects to leave the facility with-
out contacting subjects who had not completed the 
training. Withdrawal bias occurs when subjects who 
leave the study (drop–outs) differ significantly from 
those that remain. This study had 4 drop–outs follow-
ing initial consent for reasons that included schedule 
conflict and personal health. None of the drop–outs 
displayed any varying characteristics from the rest 
of the subjects in the study. Proficiency bias occurs 
when the interventions or treatments are not applied 
equally to subjects due to skill or training differences 
among personnel, in this case the SP actors. Attempts 
to reduce this bias included conducting a mock train-
ing session to calibrate the SPs to help assure they 
each were equally proficient in portraying the dental 
patient scenario.

Because this was a pilot study, limitations were easy 
to identify, as well as ways to improve additional test-
ing in this subject matter. For a follow–up study de-
sign, an ongoing data collection during the 6 months 
following initial training is supported, to gain objective 
data rather than relying on student subjective memo-
ry. Asking subjects to remember patient data from a 6 
month time period may have resulted in inaccuracies 
in reported patient numbers related to smoking expo-
sure and TDC rendered. It would be more appropriate 
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Conclusion
This pilot study aimed to see how SP experi-

ences would affect students’ confidence in giving 
TDC. Results indicate that SP intervention or an 
increase in practical experience will help improve 
confidence in providing TDC that may translate 

to include a study design that more closely monitored 
subject experience with these patients in clinic and 
followed–up with them on a timed schedule. Addition-
al studies are needed to determine the appropriate 
number and type of SP sessions before stating that SP 
training is recommended routinely in dental hygiene 
curriculum to increase long–term confidence levels.

Cost may impact the feasibility of implementing a SP 
program into a curriculum. The cost for implementing 
this study was approximately $2,000. Although initial 
costs are high due to training of the SPs, once they 
are trained, the costs may go down because the same 
actors may be utilized again, and once the curriculum 
is developed, those costs will not recur. Investing in 
1 SP session may not be worth the cost; however, if 
utilizing the SPs for multiple sessions, it may prove to 
be cost–effective. The benefits of keeping the course 
in the curriculum would have to be weighed against 
the costs of the additional fees.

into higher levels of TDC in private practice. Fu-
ture studies of SP training for TDC that include 
more integrated clinical application and reinforce-
ment of TDC may produce more improved results. 
Long–term studies of graduates are also needed 
to determine if the self–confidence gained while in 
school will translate into an increase in TDC inter-
ventions in practice.
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Introduction
Reduction in the prevalence of 

dental caries has been a target of 
concentrated U.S. public health ef-
forts since the mid 20th century, 
and dental caries has declined dra-
matically in the last 50 years. The 
resulting public perception that 
dental caries is no longer a signifi-
cant health concern obscures this 
important public health problem.1 
However, current evidence sug-
gests that prevention efforts must 
be enhanced for both individuals 
and the public.2,3 Dental hygien-
ists, the oral health professionals 
focused on prevention, should play 
a pivotal role in this effort.

Data from 2 National Health and 
Nutrition Examination Surveys 
(NHANES III, 1988 to 2004 and 
NHANES 1999 to 2004) show that 
while oral health among Americans 
improved over time, dental caries 
continues to be a concern for all 
age groups.1,4,5 Data specifically for 
the period from 1999 to 2004 show 
caries prevalence increased among 
preschool children compared with 
data from NHANES III. In addition, 
untreated caries were present for 
over 25% of adults, aged 20 to 64 
years, and more than 20% of adults 
over age 65 years.1,4,5 In Maryland, 
33% of kindergarten children and 
30% of third graders (age 8) had 
untreated dental caries in 2005 to 
2006, and third graders showed 
almost no change in caries expe-
rience and untreated decay since 
2000 to 2001.6

The Institute of Medicine (IOM) released a re-
port delineating key recommendations for the 

Maryland Dental Hygienists’ Knowledge, Opinions 
and Practices Regarding Dental Caries Prevention 
and Early Detection
Joanne B. Clovis, RDH, PhD; Alice M. Horowitz, RDH, PhD; Dushanka V. Kleinman, DDS; Min 
Qi Wang, PhD; Meredith Massey, MED

Abstract
Purpose: The purpose of this study was to assess Maryland 
dental hygienists’ knowledge, practices and opinions regarding 
dental caries prevention and early detection.

Methods: A 30 item survey was mailed to 1,258 Maryland 
dental hygienists. Two follow–up mailings and email reminders 
were sent.

Results: The response rate was 43% (n=540). Nearly all re-
spondents were female (98%), and 58% practiced in solo set-
tings. Knowledge and certainty of knowledge were moderate: 
sealants are needed regardless of topical fluoride use (55% 
certain, 40% less certain), newly erupted permanent molars 
are the best candidates for sealants (54%, 36%) and profes-
sionally applied fluorides are desirable in areas without fluori-
dated water (55%, 36%). Fewer were certain that incipient le-
sions can be remineralized before cavitation (23%, 69%), and 
dilute, frequently administered fluorides are more effective in 
caries prevention than concentrated, less frequently adminis-
tered fluorides (6%, 24%). Opinions regarding effectiveness 
of protocols for 2 age groups from 6 months to 6 years, the 
challenges of early childhood caries (ECC), prevention prac-
tices regarding sealant and topical fluoride applications varied 
widely. Eighty–nine percent reported routinely assessing den-
tal caries risk factors of child patients and 90% were interested 
in continuing education courses. There were no significant dif-
ferences between different types of practice settings, year of 
graduation, race/ethnicity or gender.

Conclusion: Knowledge of recommended guidelines for fluo-
ride and sealant application support clinical decision–making 
and self–care counseling. Misinformation and lack of under-
standing of current research and recommendations identify 
a need for educational interventions in undergraduate dental 
hygiene programs and through continuing education for prac-
ticing hygienists.

Keywords: Dental caries, dental hygienists, oral health, prac-
tice guidelines, clinical practice variations

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

Research

Health and Human Services Oral Health Initia-
tive, referred to as the U.S. New Oral Health Ini-
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tiative (NOHI).3 The 
IOM Report provides 
several recommenda-
tions for setting goals 
and concludes that the 
Healthy People 2020 
goals and objectives 
should be used as the 
continuing mission 
(Table I).7 The report 
recommends promot-
ing and monitoring the 
use of evidence–based 
preventive services in 
oral health (both clini-
cal and community 
based) and counseling 
across the life span. 
The domains and sig-
nificance of prevention 
are strikingly under-
scored in this recom-
mendation and they 
are especially applica-
ble to the primary role 
of dental hygienists 
as preventive special-
ists.8

Though the clinical 
role of dental hygien-
ists varies through-
out the U.S. and the 
world, their primary 
role has always fo-
cused on prevention.8 
Dental hygienists can 
have a significant im-
pact on prevention of 
dental caries through 
preventing the onset 
of disease, early rec-
ognition of disease and 
patient education that 
encourages individuals 
to take an active role 
in maintaining their 
oral health.9,10 The 
knowledge and under-
standing of evidence–
based preventive regimens and communication 
approaches that dental hygienists use with their 
patients is fundamental to their patients adopt-
ing recommended oral health practices and pro-
cedures.

Dental hygiene advocates agree that dental 
hygienists must utilize current methods that have 

Oral Health of Children and Adolescents 

OH–1 Dental caries experience 
OH–1: Reduce the proportion of children and adolescents who have dental caries experi-•	
ence in their primary or permanent teeth. 
OH–1.1 Reduce the proportion of young children aged 3 to 5 years with dental caries •	
experience in their primary teeth. 
OH–1.2 Reduce the proportion of children aged 6 to 9 years with dental caries experience •	
in their primary and permanent teeth.
OH–1.3 Reduce the proportion of adolescents aged 13 to 15 years with dental caries •	
experience in their permanent teeth. 

OH–2 Untreated dental decay in children and adolescents
OH–2: Reduce the proportion of children and adolescents with untreated dental decay. •	
OH–2.1 Reduce the proportion of young children aged 3 to 5 years with untreated dental •	
decay in their primary teeth.
OH–2.2 Reduce the proportion of children aged 6 to 9 years with untreated dental decay •	
in their primary and permanent teeth.
OH–2.3 Reduce the proportion of adolescents aged 13 to 15 years with untreated dental •	
decay in their permanent teeth. 
OH–2.3 Reduce the proportion of adolescents aged 13 to 15 years with untreated dental •	
decay in their permanent teeth. 

Access to Preventive Services 

OH–8 Dental services for low–income children and adolescents 
OH–8: Increase the proportion of low–income children and adolescents who received any •	
preventive dental service during the past year. 

OH–9 School–based centers with an oral health component 
OH–9.1 Increase the proportion of school–based health centers with an oral health com-•	
ponent that includes dental sealants. 
OH–9.2 Increase the proportion of school–based health centers with an oral health com-•	
ponent that includes dental care. 
OH–9.3 Increase the proportion of school–based health centers with an oral health com-•	
ponent that includes topical fluoride. 

Oral Health Interventions 

OH–12 Dental sealants 
OH–12: Increase the proportion of children and adolescents who have received dental •	
sealants on their molar teeth. 
OH–12.1 Increase the proportion of children aged 3 to 5 years who have received dental •	
sealants on one or more of their primary molar teeth. 
OH–12.2 Increase the proportion of children aged 6 to 9 years who have received dental •	
sealants on one or more of their permanent first molar teeth. 
OH–12.3 Increase the proportion of adolescents aged 13 to 15 years who have received •	
dental sealants on one or more of their permanent molar teeth.

OH–13 Community water fluoridation 
OH–13: Increase the proportion of the U.S. population served by community water sys-•	
tems with optimally fluoridated water.

Table I: Healthy People 2020 Oral Health Objectives Related to Dental Caries*

*U.S. Department of Health and Human Services. Oral Health Objectives. Washington, DC: U.S. 
Department of Health and Human Services,; 2011 [cited 2011 April 29, 2011]; Available from: 
http://healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicid=32

been verified through clinical trials and recom-
mended as best practices.8,11 A specific recom-
mendation, for example, is the practice of car-
ies management by the CAMBRA risk assessment 
method that focuses on appropriate prevention 
and treatment measures for each stage of the 
dental caries disease process and tailors disease 
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management to individual risk profiles.12 While 
the importance of dental hygienists in education 
and prevention is generally accepted, there are 
relatively few studies that investigate hygienists’ 
knowledge, opinions and practice in these areas.

In some studies, a significant proportion of hy-
gienists did not have adequate knowledge of cur-
rent evidence based recommendations in areas 
such as fluoride and sealant use and application 
protocols.13–15 A study by Forrest et al showed 
that younger and more recent dental hygienist 
graduates were more knowledgeable in some 
topic areas than those who had been practicing 
longer.14 However, in a more recent study, Man-
ski et al showed that the more experienced den-
tal hygienists and those who work with Medic-
aid patients were more likely to understand an 
appropriate preventive regimen.15 In these lat-
ter 2 studies, those who were members of the 
American Dental Hygienists Association (ADHA) 
were more likely to be aware of prevention and 
treatment recommendations. Even when dental 
hygienists are aware of current evidence based 
recommendations, they do not necessarily em-
ploy these recommendations consistently.16

Current knowledge and understanding of evi-
dence–based interventions are needed to practice 
effective dental caries prevention and to commu-
nicate these messages to patients accurately and 
effectively. The purpose of this study in Maryland 
was to explore and determine dental hygienists’ 
knowledge, practices and opinions regarding 
dental caries prevention and early detection.

A cross–sectional survey design was used in 
this descriptive study of Maryland dental hygien-
ists knowledge, opinions and practices related to 
dental caries prevention and their use of recom-
mended communication techniques. The findings 
in this report are limited to the former. The insti-
tutional review board at the University of Mary-
land approved the study.

In May, June and July of 2010, a survey was 
mailed to 1,258 dental hygienists on a member-
ship list provided by the Maryland Dental Hygien-
ists’ Association (MDHA), and data were collected. 
The 30 item questionnaire was developed from 
previous surveys14,17–19 and was designed to elicit 
what the respondent understands and practices 
with regard to dental caries prevention and their 
use of recommended communication techniques. 
The questions about dental caries were largely 
drawn from previous surveys,14,17 while the ques-
tions on communications techniques were largely 

Methods and Materials

drawn from studies conducted by the American 
Dental Association and the American Medical As-
sociation.18,19 In addition to the authors of the 
manuscript, the instrument was reviewed by 2 
pediatric dentists, 2 public health dentists and 1 
cardiologist for content validity.

 For this study, the instrument was then pi-
lot–tested among 6 practicing dental hygienists, 
revised and printed in a format that could be re-
turned without an envelope. Participation in the 
study was voluntary and consent to participate 
was given by completing and returning the sur-
vey. The first mailing consisted of the full sur-
vey instrument with a cover letter signed by the 
current president of the MDHA. Approximately 3 
weeks after the first mailing, a second complete 
mailing was sent with a modified cover letter from 
the president. Approximately 3 weeks after the 
second mailing, a postal card, also signed by the 
MDHA president, was mailed as a reminder for 
the dental hygienist that the survey was not yet 
received. The MDHA also sent an email reminder 
to all dental hygienists urging them to respond to 
the survey as soon as possible.

Statistical analyses included descriptive statis-
tics (frequencies and percentages), cross tabula-
tion and chi–square statistic. For the chi–square 
test, the associations were examined between all 
demographic variables and the knowledge and 
practice variables. All statistical analyses were 
conducted using SPSS version v18.

Results

A total of 579 surveys were returned for a re-
sponse rate of 46%. The usable responses were 
540 for an effective response rate of 43%. The 
majority of respondents were female (98%) with 
83% Caucasian (Table II). More than half (58%) 
practiced in a solo practice setting, and 35% were 
in group practices. Approximately one–fourth of 
respondents graduated from their dental hygiene 
education program in each of the previous 3 de-
cades, and 27% graduated before 1980. Elev-
en percent of dental hygienists treated patients 
whose oral health care was reimbursed by Med-
icaid or SCHIP. The majority of respondents’ pa-
tients (70%) had private insurance.

Knowledge

The findings regarding dental hygienists’ knowl-
edge are shown in Table III. For each of the 18 
statements regarding the etiology and prevention 
of dental caries, respondents used a Likert–type 
scale to indicate their agreement or disagreement 
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Characteristic n Percentage

Year of Graduation

1958–1979 144 27.4

1980–1989 131 24.9

1990–1999 116 22.1

2000–2009 135 25.7

Practice Setting

Solo Practice 306 57.8

Group Practice 189 35.3

All other 34 6.4

Race/Ethnicity

White 451 83.4

Black 34 6.3

All other 56 10.4

Gender

Female 521 97.9

Male 11 2.1

Type of dental insurance of child patients

Medicaid/SCHIP 464 11.0*

Private Insurance 488 70.0*

Out of Pocket 483 21.0*

Ever taken a communication course

Yes 350 65.8

No 182 34.2

Table II: Dental hygienists’ characteristics

*Average percentage

with the statement. Asterisks indicate the correct 
answers based on current scientific evidence and 
are identified as strongly agree or strongly dis-
agree. Respondents’ preferences regarding caries 
etiology show correct and incorrect knowledge. 
One–quarter (25%) correctly strongly agreed that 
dental caries is a chronic, infectious disease pro-
cess, but 55% indicated they did not know wheth-
er lactobacilli play a more significant role in the 
initiation of smooth surface carious lesions than 
do mutans streptococci. Most respondents (62%) 
correctly identified as strongly agreed that a de-
creased salivary flow increases the risk for devel-
oping caries, 23% indicated that incipient carious 
lesions before cavitation can be remineralized, 
22% responded that levels of salivary micro–or-
ganisms may indicate levels of caries risk or activ-
ity and 6% indicated that the removal of plaque 
is more valuable for maintaining gingival health 
than for preventing caries. Regarding the role of 
sugars in caries etiology, 44% correctly identified 
that the quantity of sugar consumed is less im-
portant than frequency of consumption, and 29% 
indicated that fructose, glucose and sucrose are 
cariogenic.

Responses related to fluoride knowledge reflect 
variation in the understanding of fluoride’s mech-
anism of action and in the professional application 
of fluoride. Thirteen percent correctly strongly 
agreed that the most important mechanism of flu-
oride action is remineralization of incipient lesions. 
Although 54% correctly strongly agreed that it is 
desirable to use professionally applied fluorides 
for all children in areas without fluoridated water, 
6% indicated that dilute, frequently administered 
fluorides are more effective in caries prevention 
than more concentrated, less frequently adminis-
tered fluorides. Regarding whether increased use 
of bottled water increases tooth decay, 10% cor-
rectly identified that they did not know.

Most dental hygienists correctly answered the 
sealant items recognizing that sealants are need-
ed even if patients receive topical fluorides (55%), 
newly erupted permanent molars are the most 
important candidates for sealants (54%) and use 
of sealants is substantiated by scientific research 
(45%). Fewer identified that loss of sealants is 
generally attributed to inappropriate application 
technique (14%) and sealants are not risky be-
cause decay may be sealed in the tooth (11%).

Opinions

Dental hygienists’ opinions about the effective-
ness of procedures for preventing dental caries 
are shown in Tables IV and V for ages 6 months to 

2 years and 3 to 6 years, respectively. Although 
there were some variations in respondents’ be-
liefs by age group, for both groups the majority of 
dental hygienists believed that community water 
fluoridation is very effective for ages 3 to 6 years 
of age (73%) and for ages 6 months to 2 years 
(69%). About half the respondents believed that 
dietary fluoride drops/tablets are very effective for 
the younger age group. Fluoride dentifrices were 
believed by the majority of respondents to be very 
effective for the older age group, but for ages 6 
months to 2 years, beliefs were divided between 
somewhat and very effective. Fluoride varnishes 
were believed to be very effective by the majority 
but less so for ages 6 months to 2 years. About 
half believed that professionally applied topical 
fluorides are very effective for both age groups. 
For ages 3 to 6 years, the greatest proportion of 
respondents believed that fluoride rinses at home 
and school, brush–on fluoride gels, fluoride gels 
in mouth trays and fluoride foam are effective. 
For both age groups, the greatest proportions of 
respondents believed that tooth brushing without 
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Please indicate the extent to which you personally agree or 
disagree with each of the following statements

SA & A OR 
(SD & D)

Strongly 
Agree Agree Disagree Strongly 

Disagree
Don’t 
Know

Sealants are not needed if patients receive topical fluorides (94.6) 1.5 2.6 39.6 55.04* 1.3

Use of sealants is not substantiated by scientific research (86.7) 1.3 2.4 41.2 45.49* 9.6

Newly erupted permanent molars are the most important 
candidates for sealants 90.4 54.41* 36.0 3.8 4.9 0.9

Loss of sealants is generally attributed to inappropriate ap-
plication technique 59.9 14.45* 45.4 31.1 2.6 6.4

Sealants are somewhat risky because decay may be sealed in 
the tooth (64.2) 2.3 29.1 52.9 11.26* 4.5

It is desirable to use professionally applied fluorides for all 
children in areas without fluoridated water 90.3 54.49* 35.8 4.1 4.9 0.8

The most important mechanism of action of fluoride is that 
it is incorporated into developing teeth to make them more 
resistant to acid demineralization

(8.5) 45.0 44.8 5.5 3.01* 1.7

The most important mechanism of action of fluoride is the 
remineralization of incipient decay 67.3 12.55* 54.8 24.9 1.7 6.1

Dilute, frequently administered fluorides are more effective 
in caries prevention than more concentrated, less frequently 
administered fluorides

29.1 5.51* 23.6 33.3 7.8 29.9

Incipient carious lesions (before cavitation) can be reminearl-
ized (healed) 91.7 23.12* 68.6 3.8 0.6 4.0

The increased use of bottled water increases tooth decay 
among young children  17.8 48.4 21.1 3.2 9.53*

Dental caries is a chronic, infectious disease process 73.6 25.1* 48.5 21.3 1.9 3.3

Levels of salivary micro–organisms may indicate levels of car-
ies risk or activity 88.7 21.85* 66.9 2.5 0.4 8.5

Lactobacilli play a more significant role in the initiation of 
smooth surface carious lesions than do mutans streptococci (17.3) 4.0 23.8 14.2 3.07* 54.9

Fructose, glucose and sucrose are cariogenic 88.4 28.84* 59.6 5.7 2.3 3.6

Quantity of sugar consumed is more important in causing 
caries than frequency of sugar consumption (92.7) 2.8 3.0 48.6 44.09* 1.5

Decreased salivary flow increases the risk for developing car-
ies 97.4 61.84* 35.5 0.8 1.9 0.0

Removal of plaque is more valuable for maintaining gingival 
health than for preventing caries 31.3 6.07* 25.2 52.6 13.7 2.5

Table III: Percentages of dental hygienists’ knowledge of etiology and prevention of dental caries

*Correct Answers

a fluoride dentifrice is either somewhat or very 
effective.

Pit and fissure sealants were believed to be 
very effective for ages 3 to 6 by 64% of respon-
dents. Beliefs regarding flossing as very effective 
for preventing tooth decay increased with age 
group: 35% for age 6 months to 2 years and 44% 
for ages 3 to 6. A large proportion of respondents 
believed that professional prophylaxis is very ef-
fective for both age groups. Nutritional counseling 
and infrequent sugar consumption were believed 
to be very effective for both age groups by about 
two–thirds and three–quarters of respondents, 
respectively. The use of xylitol was believed to be 
mostly effective or very effective but large pro-
portions did not know, for 6 months to 2 years, 

and for 3 to 6 years. For both age groups, routine 
dental care was believed to be very effective, for 
ages 6 months to 2 years (63%) and for 3 to 6 
years (73%).

Respondents identified a broad range of dif-
ficulties with children who have early childhood 
caries (ECC). Most challenges related to the par-
ent/caregiver (Table VI). Nearly half of all respon-
dents (49%) believed that their greatest challenge 
with a child patient who has ECC is that the par-
ent/caregiver does not follow their instructions. 
In addition, the parent/caregiver does not bring 
the child back for follow–up (45%), continues to 
give the child sweet drinks (44%), does not seem 
to care about the child’s oral health (26%) and 
would not accept the recommended fluoride regi-
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Effectiveness for Children 
Ages 6 months to 2 years

Not
Effective

Somewhat 
Effective Effective Very

Effective
Don’t 
Know

Community water fluoridation 2.6 7.3 20.6 68.6 0.9

Dietary fluoride drops/tablets 3.2 10.7 27.9 51.9 6.4

Fluoride dentifrices 8.8 21.8 32.9 31.2 5.4

Fluoride varnish 7.6 7.6 24.6 51.5 8.7

Cleaning infant’s mouth 2.1 8.7 25.6 61.1 2.6

Toothbrushing without a
fluoride dentifrice 11.2 30.9 34.7 20.3 3.0

Routine dental care 2.1 9.5 22.5 63.0 3.0

Professional prophylaxis 6.8 16.7 28.0 44.9 3.6

Flossing 11.6 21.1 26.6 34.7 6.1

Nutritional counseling 0.9 8.1 23.0 65.1 2.8

Infrequent sugar consumption 0.6 4.7 21.8 71.7 1.3

Use of xylitol 6.5 19.7 25.6 17.8 30.4
Of the above procedures, which two do you consider most effective in preventing caries in 
children ages 6 months to 2 years? 

1st Priority: Community water fluoridation 30.98% •	
2nd Priority: Nutritional counseling 19.16%•	

Table IV: Percentages of dental hygienists’ beliefs of the effectiveness of the 
procedures for preventing dental caries in children 6 months to 2 years of age

Effectiveness for Children 
Ages 3 to 6 years

Not
Effective

Somewhat 
Effective Effective Very

Effective
Don’t
Know

Community water fluoridation 0.9 3.9 21.6 73.2 0.4

Dietary fluoride drops/tablets 1.3 10.1 27.7 56.2 4.7

Fluoride dentifrices 0.6 8.9 37.1 52.7 0.8

Fluoride varnish 0.2 5.5 26.5 65.6 2.3

Pit and fissure sealants 2.1 7.9 24.6 64.2 1.3

Topical fluorides–professional 0.9 12.8 34.9 50.2 1.1

Fluoride rinse–at home 2.1 18.6 40.3 37.1 1.9

Fluoride rinse–at school 5.1 23.7 33.2 24.1 13.9

Brush–on fluoride gels 2.7 20.1 42.8 29.6 4.9

Fluoride gel in mouth tray 4.9 25.4 40.1 25.8 3.8

Fluoride foam 5.7 36.6 35.4 20.0 2.3

Toothbrushing without a
fluoride dentifrice 17.2 43.7 27.2 10.2 1.7

Flossing 2.1 17.0 36.9 43.7 0.4

Professional prophylaxis 0.6 9.9 33.8 55.5 0.2

Routine dental care 0.0 2.6 23.8 73.4 0.2

Nutritional counseling 0.0 6.4 25.9 66.2 1.5

Infrequent sugar consump-
tion 0.2 3.5 21.1 75.0 0.2

Use of xylitol 1.7 17.2 32.0 26.1 22.7
Of the above procedures, which two do you consider most effective in preventing caries in 
children ages 3 to 6 years? 

1st Priority: Community water fluoridation 34.06% •	
2nd Priority: Routine dental care 16.73%•	

Table V: Percentages of dental hygienists’ beliefs of the effectiveness of 
the procedures for preventing dental caries in children 3 to 6 years of age

men (21%). Challeng-
es specific to the child 
include difficult be-
havioral issues (37%) 
and their pain symp-
toms at the time of 
the visit (34%). Fewer 
than half (40%) were 
somewhat sure they 
could do what is nec-
essary to prevent ECC, 
and others (29%) said 
they didn’t know (data 
not shown).

Practices

Dental hygienists 
reported their prac-
tices regarding risk 
assessment for dental 
caries, use of fluorides 
and sealants, and the 
topics of education 
that they provide to 
children and their par-
ents/caregivers (Table 
VII). Nearly all (94%) 
reported that they ask 
the source of the child 
patient’s drinking wa-
ter, 79% routinely as-
sessed visible plaque, 
77% assessed pres-
ence of enamel demin-
eralization and 76% 
assessed the presence 
of caries. Frequency 
of brushing the child’s 
teeth was assessed 
by 73% and 72% as-
sessed the child’s fre-
quency of exposure 
to fluoride. Less than 
one–third (30%) re-
ported assessing so-
cioeconomic status of 
the child’s parents as 
a risk factor.

Nearly all respon-
dents (94%) said they 
provide/recommend 
fluoride products for 
the home use of child 
patients. Most respon-
dents reported pro-
viding topical fluoride 
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Item n Percentage

Parent/caregiver does not follow 
my instructions 267 48.8

Child does not return for follow–up 
care 246 45.1

Parent/caregiver continues to give 
sweet drinks in child’s bottle or 
tippy cup

247 43.8

Child has difficult behavioral issues 204 36.8

Child is in pain at visit 182 33.6

Child’s teeth always needs cleaning 180 33.3

Child (parent) is frequently a no–show 170 31.4

Parent/caregiver does not seem to 
care about child’s oral health 143 26.1

Parent/caregiver will not accept the 
recommended fluoride regimen 115 21.3

I don’t encounter problems 0 0.0

Other: Includes responses from 
the following categories – n/a

Access to dental healthcare•	
Education of importance for •	
prevention & treatment
Cost of prevention & treatment•	
Heredity as a risk factor•	
Not applicable •	

2
11

8
1
8

n/a

Table VI: Percentages of dental hygienists’ 
beliefs of the greatest challenges with a child 
patient who has ECC

Question & Item n Percentage

Do you routinely assess dental caries risk factors for 
your child/youth patients?

Yes•	
No•	

463
59

88.7
11.3

If Yes, which of the following caries risk factors do you 
use for these patients?*

Source of drinking water•	
Visible plaque•	
Presence of enamel•	
demineralization
Child has decay•	
Times per day child’s teeth are •	
brushed
Child’s exposure to fluoride•	
New lesions since last visit•	
Frequency of dental visits•	
Daily between–meal expo-•	
sures to cavity producing food
Child has special health care •	
needs
Socioeconomic status of child’s •	
parents
Other•	

494
429
417

412
396

389
382
365
351

312

164

20

93.6
79.3
77.1

76.2
73.2

71.9
70.6
67.5
64.9

57.7

30.3

5.0

Table VII: Dental hygienists’ risk assessment 
for dental caries

*Respondents were asked to “Check ALL that apply”

treatments twice a year for children aged 3 to 6 
years (82%) and for those 7 to 20 years (87%, 
Table VIII). Although 30% said they provide pro-
fessionally applied fluoride treatments twice per 
year for children aged 6 months to 2 years, 56% 
said they do not provide any fluoride treatments. 
The preferred in–office fluoride treatment was 
fluoride varnish for 30 seconds (33%) or 1 min-
ute (36%), followed by fluoride prophylaxis paste 
for 2 minutes (28%). Both APF gel and APF foam 
were reported by about 25% respondents for a 1 
minute application.

Nearly all respondents reported applying seal-
ants (93%) and 46% reported providing sealants 
for more than 75% of their patients (Table IX). 
Most respondents reported the reasons that child 
patients did not receive sealants were financial 
concerns, including parents being unwilling to pay 
entirely or to co–pay (62%) and insurance not in-
cluding sealants as a benefit (46%).

Bivariate analysis did not reveal significant re-
lationships between demographic characteristics 
and knowledge or practices. There were no sig-

nificant differences regarding knowledge or prac-
tices between different types of practice settings, 
year of graduation, race/ethnicity or gender.

Discussion
The recommendation of the IOM’s Advancing Oral 

Health in America report to promote and monitor 
the use of evidence–based preventive services in 
oral health is particularly relevant to dental hygiene 
in the state of Maryland.3 Evidence–based den-
tal hygiene practice in all practice settings can ad-
dress and help to meet the current Healthy People 
2020 objectives related to the prevention and con-
trol of dental caries (Table I). In Maryland there is 
now even greater potential to be effective in car-
ies prevention in multiple settings as a result of re-
cent regulatory change permitting dental hygienists 
to treat patients in public health facilities without 
the direct supervision of a dentist. Further, there is 
new attention to the need for primary prevention of 
dental caries in Maryland after the death in 2007 of 
12–year–old Deamonte Driver.

Grounding dental hygiene practice in current evi-
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What is the frequency you or 
someone in your office provide 
topical fluoride treatments to your 
child patients?

Responses as percentages

nOnce a 
year

2x per 
year

More than 
2x per 
year

Only if 
they have 

caries

Do not 
provide

Children (6 mos. to 2 years) 6.4 29.7 1.3 6.4 56.1 519

Children (3 to 6 years) 7.7 82.3 1.7 2.6 5.6 531

Youth (7 to 20 years) 7.2 87.0 1.9 0.6 3.4 531

Please indicate the type of fluoride 
and the application time you most 
often use for in–office treatments.

30 secs. 1 min. 2 mins. 4 mins. Do not use n

APF gel 0.2 22.9 3.5 11.9 61.4 428

APF foam 0.9 26.9 6.3 7.4 58.6 432

NaF gel 0.5 13.6 3.2 5.7 76.9 403

NaF rinse 1.9 15.7 4.8 1.2 76.3 413

SnF2 1.5 5.9 1.8 2.0 88.8 393

Fluoride varnish 33.0 36.3 12.9 8.9 8.9 482

Fluoride prophy paste 9.0 27.3 28.2 23.1 12.5 433

Other, please specify 36.4 9.1 0 0 0 11

Table VIII: Professional application of fluorides by dental hygienists

dence has been clearly recognized as an imperative, 
strongly recommended over several decades8,11 and 
is explicit in a number of core competencies defined 
by the American Dental Education Association.20 
This study suggests that enhancing Maryland dental 
hygienists’ knowledge and practices would help to 
enable them to make a greater contribution towards 
achieving the Healthy People 2020 objectives, par-
ticularly for the youngest age groups.

Opinions about Practice

Dental hygienists’ opinions influence how they 
practice dental caries prevention and control.21 To 
use current best evidence, self–regulatory skills, 
including self–assessment and self–efficacy, are 
needed to implement practice change based on evi-
dence.21 Uncertainty about correct treatment pro-
cedures for various ages, such as managing ECC as 
reported in this study, can lead to selection of in-
effective treatments and reduced caries prevention 
effect. ECC is a form of dental caries that is distinc-
tive in its characteristics. It begins on smooth sur-
faces, usually in the primary maxillary incisors, then 
progresses rapidly, and is highly prevalent among 
very young children of low income families.22,23 Fluo-
ride interventions, especially fluoride varnishes, are 
effective in the prevention of ECC.24

Respondent opinions regarding the effectiveness 
of fluorides varied, and likely accounted for their 
variations in practice, particularly with regard to the 
time required for the fluoride application protocol 

(Table VIII). Although most respondents reported 
that xylitol is beneficial for all age groups, there are 
no evidence–based clinical guidelines regarding use 
of xylitol. There is promising evidence for the use of 
xylitol chewing gum as part of a caries prevention 
regimen,25 and an oral xylitol syrup for ages 9 to 
15 months to prevent ECC.26 Nutritional counseling 
and infrequent sugar consumption were believed by 
large proportions of respondents to be effective in 
preventing dental caries for each age group, and 
this belief is consistent with guidelines for children, 
adolescents and adults (Table V).27,28

Many respondents believed that flossing is very 
effective for preventing dental caries, but studies 
have not supported this belief.29–31 Large proportions 
of respondents incorrectly held that professional 
prophylaxis is very effective for caries prevention for 
all age groups. The public does not understand the 
difference between strategies for the prevention of 
dental caries and the prevention of periodontal dis-
eases.32 Dental hygienists can clarify the difference 
for individual patients and the public if they are cer-
tain about the evidence regarding the effectiveness 
of different strategies for the prevention of oral dis-
eases. Routine dental care was believed to be very 
effective in preventing oral disease by at least 60% 
of respondents, however, this opinion is not sup-
ported by evidence. Although routine dental visits 
are associated with better oral health,33 and child-
hood socioeconomic status affects future dental visit 
patterns,34 evidence does not support a standard-
ized time interval for dental attendance. It is rec-
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Question & Item n Percentage

Do you use sealants for your child/youth patients?

Yes 484 93.1

No 36 6.9

If Yes, to what percentage of your patients under age 20 do you apply sealants?

None 14 2.9

10% or less 22 4.5

11–25% 29 6.0

26–50% 67 13.8

51–75% 130 26.7

Over 75% 225 46.3

If your child patients do not receive sealants, which of the following reasons apply?*

Patients are unwilling to pay for them 333 61.6

Insurance does not pay for it 252 46.0

Decay can develop under a sealant 50 9.1

Parents are unfamiliar with the procedure 48 8.9

Possible to seal in decay 35 6.3

Office policy does not support use of sealant 31 5.4

Sealants do not last very long 18 3.3

Use of sealants are unsubstantiated by research 8 1.5

I have had poor experience with sealants 9 1.5

It is more economical to place amalgam or composite fillings as needed 8 1.3

Technique is too difficult 8 1.3

Too time consuming to apply 12 0.7

Other: Includes responses from the following categories – n/a

Tooth anatomy is smooth, low risk •	
Child cannot tolerate procedure (gags) •	
Concern about plastic safety•	
Dentist applies sealant•	
Office does not offer service•	

35
3
2
5
4

n/a

*Respondents were asked to “Check ALL that apply.”

Table IX: Use of sealants by dental hygienistsommended that in-
dividual patient 
c o n s i d e r a t i o n s 
guide the time inter-
vals for appropriate 
dental and dental 
hygiene care and 
recall schedules.35 
Even in a standard-
ized program for 
preventive dental 
care in a population 
of low risk children, 
the recall intervals 
were individualized 
according to dental 
health and dental 
health behavior.36

Knowledge–
based Practice

Respondents in 
this study demon-
strated moderate 
knowledge and use 
of the methods and 
strategies designed 
to prevent and con-
trol dental caries. A 
need for continu-
ing education to 
update knowledge 
that can be applied 
in practice was 
also demonstrated. 
Those who correctly 
strongly agreed or 
strongly disagreed 
with knowledge 
items demonstrat-
ed certainty regard-
ing their knowledge. Those who responded agreed 
or disagreed indicated some uncertainty regarding 
their knowledge. These are reported in parentheses 
in the following discussion with certain knowledge 
first, less certain knowledge second. The higher level 
of knowledge regarding sealants was reflected in re-
spondents’ reported practice, with nearly all apply-
ing sealants on child patients and over half report-
ing use for over 75% of their patients. The sealant 
knowledge was largely consistent with sealant re-
search,37,38 specifically that sealants are needed re-
gardless of whether patients receive topical fluorides 
(55%, 40%), newly erupted permanent molars are 
the best candidates for sealants (54%, 36%) and 
sealant use is well documented in scientific research 
(46%, 41%). However, only one–fourth were certain 

(23%, 69%) that incipient lesions can be remineral-
ized before cavitation, and fewer (11%, 53%) were 
certain that sealants are not risky because decay 
may be sealed in the tooth, indicating a need for re-
view of the evidence that sealing non–cavitated car-
ies in permanent teeth is effective in reducing caries 
progression.39 The range of responses regarding loss 
of sealants being attributed to application technique 
also showed uncertainty regarding the evidence. 
Clarification is needed for those who are not certain 
about the reasons for sealant loss (15%, 45%) and 
for those (10%) who responded they do not know if 
sealants are supported by research.

The lower level of knowledge of fluorides was re-
markable given that the benefits of fluoride in pre-
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venting dental caries have been known for more 
than 75 years, and evidence regarding use of fluo-
rides has received considerable systematic review. 
Knowing the predominant mechanism of action of 
fluorides for caries prevention is a prerequisite for 
the reinforcement of appropriate and routine use 
in both self and professional care. Over half (55%, 
36%) knew that professionally applied fluorides are 
desirable in areas without fluoridated water,40 but 
most (13%, 55%) were not certain that the most 
important mechanism for fluoride action is by remin-
eralization of incipient lesions.40,41 Fewer (6%, 24%) 
understood that dilute, frequently administered flu-
orides are more effective in caries prevention than 
more concentrated, less frequently administered 
fluorides. Knowing the chief mechanism of fluoride 
action would provide a foundation for dental hygien-
ists to understand the attributes of the various types 
of topical fluorides and their evidence–based modes 
of application and effectiveness.40,42–47 Using current 
information on fluorides and sealants is especially 
important because a recent study of Maryland adults 
showed that they have a low level of understanding 
about how to prevent dental caries.48 With regard to 
the increased use of bottled water increasing den-
tal caries among young children, only 10% correctly 
answered that they did not know. Evidence regard-
ing bottled water usage is not clear. If bottled water 
is the main source of water intake, there is likely 
to be decreased use of community water that is 
fluoridated. Most bottled water contains fluoride in 
amounts less than 0.3 ppm.49,50 Since consumption 
of bottled drinking water is very high in the U.S.,51,52 
it is generally believed that the decreased fluoride 
availability will lead to an increase in dental caries 
prevalence. This might be the reason that two–thirds 
of respondents (18%, 48%) agreed that increased 
use of bottled water increases dental caries.

A sound knowledge of dental caries etiology is the 
foundation needed to understand fluoride mecha-
nisms and how various forms of fluoride function as 
preventive agents. In the dental caries process, the 
biofilm on teeth is known to be dominated by aci-
dogenic bacteria, primarily mutans streptococci and 
lactobacilli. Lactobacilli are not involved in initiation 
but rather potentially contribute to the deminer-
alization of the teeth once the lesions are estab-
lished.53 Knowledge of the critical role of ferment-
able carbohydrates in the caries process was also 
low. Although most respondents (45%, 49%) knew 
that the quantity of fermentable carbohydrates con-
sumed is less important in causing caries than fre-
quency of sugar consumption,54 less than one–third 
were certain that fructose, glucose and sucrose are 
all cariogenic (29%, 60%).55,56 Most respondents did 
not know that removal of the biofilm or plaque is not 
recommended as a caries preventive strategy, but is 

a focus for maintaining gingival health.54 Compared 
with respondents in the national study of 2,000, re-
spondents in this survey demonstrated very similar 
results on knowledge with minor gains in under-
standing that caries is a chronic, infectious disease 
and incipient lesions can be remineralized.14

Dental caries risk assessment is strongly recom-
mended for every patient in dental hygiene prac-
tice. Clinical guidelines and caries assessment tools 
are readily available and can be very helpful in daily 
practice.28,57 It is noteworthy that most hygienists in 
this survey reported routine assessment for dental 
caries risk factors in children and youth, with the 
exception of the identification of the socioeconomic 
status of a child’s parents. Given U.S. data that show 
poverty in children and adolescents is still an im-
portant risk factor, inclusion of socioeconomic status 
in risk assessment is advised.1,5 Current data dem-
onstrating increases in dental caries among non–
poor, especially boys ages 6 to 8 years, suggest that 
assessment of sweetened beverage consumption 
(juice drinks and sodas) is a vital part of dental car-
ies risk assessment for prevention and control.1

The application of fluorides as in–office treat-
ments showed practices inconsistent with evidence. 
Two–thirds reported using varnishes, although over 
half reported not applying any topical fluorides for 
children ages 6 months to 2 years. For this young-
est age group, fluoride varnishes have been shown 
to be very effective when combined with caregiver 
counseling,58 and should be applied more often for 
high risk children.59 When used, other forms of topi-
cal fluoride in this study were applied for 1 minute, 
even though clinical studies have used only 4 min-
ute protocols. The use of fluoride prophylaxis paste 
is not recommended as a substitute for fluoride var-
nish or a 4 minute application of a gel.

Similar to findings by Manski et al, the dental hy-
gienists in this study who provided care for patients 
with Medicaid were more likely to understand ap-
propriate treatments.15 The percentage of dental 
hygienists who treated Medicaid or SCHIP patients 
was only 11%.

Implications and Recommendations for
Practice, Education and Research

As the only oral health professional dedicated to 
prevention, dental hygienists have an important role 
to play in meeting the majority of the Healthy People 
2020 objectives that are related to the prevention 
and control of dental caries in all age groups.7 Knowl-
edge of recommended guidelines for fluoride and 
sealant application support clinical decision–making 
and self–care practice counseling. Educational inter-
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ventions are needed to advance the knowledge base 
of dental hygienists. Overall, it appears that a sound 
grounding in dental caries etiology would be most 
helpful in laying the foundation for dental hygienists’ 
knowledge of dental caries prevention mechanisms 
and application strategies. Dental hygiene practice 
includes an array of preventive therapies designed 
for dental caries and periodontal disease. Therapeutic 
strategies for the prevention of dental caries should 
be separated from those for periodontal diseases to 
ensure that the etiology, mechanisms of action and 
application techniques are clearly distinguished and 
understood. Dental hygiene curricula should be re-
viewed regularly to ensure consistency with current 
scientific evidence. Dental hygiene education and 
post–graduate continuing education courses can be 
designed to include current evidence, and present-
ed in multiple formats to meet the diverse learning 
needs of students and graduates.

Self–assessment is the essential component of 
professional practice that can direct the dental hy-
gienist to review and revise current practices regard-
ing dental caries prevention.60 Understanding the 
disease process and the diagnostic and preventive 
regimens available is essential to oral health pro-
motion and as the foundation for self–assessment 
of evidence–based dental caries prevention practic-
es. Dental hygiene educators and professional and 
regulatory agencies can facilitate the development 
of practice standards and guidelines to support the 
process of self–assessment and continuing compe-
tence in dental hygiene practice.

Intervention education research on dental hygien-
ist practices could help to identify the most effective 
and efficient strategies for updating and using cur-
rent evidence regarding the prevention and control 
of dental caries.

Study Limitations

The generalizability of findings from this study 
may be limited by several factors. Although the re-
sponse rate is similar to other studies with health 

care providers, it is possible that the responses of 
the survey participants may not reflect the views 
of nonresponders.61 Further, because we used the 
membership list of the MDHA, we did not survey 
non–member dental hygienists who might be prac-
ticing in the state.

Evidence–based knowledge and understanding 
is essential for both clinical practice with individ-
ual patients and for community–based programs. 
Maryland hygienists were moderately informed 
about dental caries etiology and prevention. There 
also was evidence of misinformation and lack of 
understanding of current research and recommen-
dations. Most dental hygienists (90%) reportedly 
were interested in continuing education courses in 
caries prevention. This stated interest is especial-
ly positive and will be used to foster implementa-
tion of educational interventions. These findings 
will inform a statewide oral health program to be 
initiated in 2012.
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Introduction
Achieving good oral health is de-

pendent on understanding the impor-
tance of oral hygiene and following 
through with preventive oral health 
maintenance. However, geographic, 
economic and political factors also 
contribute to oral health status. Lack 
of access to oral health care affects 
many U.S. populations. More than 
half of American preschool children 
ages 2 through 5 have never been 
to a dentist.1 In 2000, the Surgeon 
General’s Report on Oral Health in 
America called for action to specifi-
cally address oral health care needs 
and disparities within the U.S.2 Im-
proving the oral health status of 
the U.S. population is a significant 
challenge to policymakers, health 
officials, dental educators and pro-
viders. One way to expand preven-
tive dental services to underserved 
populations is by allowing registered 
dental hygienists to provide services 
in underserved communities without 
requiring the direct supervision of a 
licensed dentist.

In the spring of 2004, Arizona 
Governor Janet Napolitano signed 
HB 2194 into law, which created a 
new opportunity for children to ac-
cess preventive dental services. This 
law allows dentists and dental hy-
gienists to work in collaboration to 
increase access to preventive dental 
services through a non–traditional 
model called an affiliated practice re-
lationship (APR). Later, in 2009, the 
age restriction for patients was lifted 
to allow all qualifying patients of any age (children, 
adults and seniors) to access preventive dental ser-
vices from an affiliated practice dental hygienist.

A traditional dental service delivery model con-

Identifying Barriers to Receiving Preventive Dental 
Services: Expanding Access to Preventive Dental 
Hygiene Services Through Affiliated Practice
Michelle L. Gross–Panico, RDH, MA, DHSc; Wilbur K. Freeman III, BSE, MBA

Abstract
Purpose: Minority children and children from lower income 
families are more likely to experience the burden of oral dis-
ease. Since oral disease reduces quality of life, it is a priority to 
utilize preventive dental services. The research questions ask if 
affiliated practice increases utilization of preventive dental ser-
vices by underserved children from birth to 18 years of age, and 
what the barriers to receiving preventive dental services are 
and their level of importance.

Methods: A survey was administered to parents/guardians of 
patients from birth to 18 years of age who received preven-
tive dental services from Catholic Healthcare West East Val-
ley Children’s Dental Clinic, an affiliated practice dental clinic 
in Chandler, Arizona. Thirty–four surveys were completed: 21 
completed in English and 13 completed in Spanish. The data 
was analyzed to provide descriptive statistics and non–para-
metrically analyzed using the Friedman’s, Kendall’s W and Wil-
coxon Signed Ranks Tests.

Results: The cost of preventive dental services is more impor-
tant to this population than both convenience of appointment 
time and distance traveled. As the cost increases for preventive 
dental services, this population will utilize preventive dental ser-
vices less frequently.

Conclusion: The study indicated that the increase of self–re-
ported utilization of preventive dental services by underserved 
children, ranging in age from birth to 18 years old, in Arizona 
affiliated practice dental clinics, was primarily impacted by per-
ceived reduced costs of receiving care. Funding efforts, reim-
bursement mechanisms and legislative policies should support 
this dental care delivery model to provide care to underserved 
children, adults and seniors throughout the U.S.

Keywords: Dental health services, health care disparities, oral 
hygiene, delivery of health care, health service accessibility, 
health care facilities, manpower, services, preventive dentistry

This study supports the NDHRA priority area, Health Services 
Research: Investigate how alternative models of dental hy-
giene care delivery can reduce health care inequities.

Research

sists of a dentist providing direct or general su-
pervision of a dental hygienist and requires that a 
dentist examine patients before treatment is pro-
vided by a dental hygienist. The uniqueness of APR 
is that registered dental hygienists can provide care 
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in community–based settings without an exam by 
a dentist beforehand.3 The Arizona Department of 
Health Services reports that APR allows greater ac-
cess to preventive care for underserved patients at 
convenient locations and early referral for restor-
ative services.3 Preventive dental services that can 
be delivered in an APR include examination of the 
oral cavity, referrals, radiographs, fluoride treat-
ments, prophylaxis, scaling, periodontal examina-
tion, dental sealants and oral health education. The 
Arizona Legislature and Arizona Board of Dental Ex-
aminers explain that persons who qualify to receive 
these preventive dental services from an affiliated 
practice dental hygienist must be one of the follow-
ing:

Enrolled in a federal, state, county or local •	
health care program
Participating in the national school meal pro-•	
gram
From a family with a household income that is •	
less than 200% of the federal poverty guide-
lines4

A licensed dentist must see the patients within 12 
months of initial treatment by the affiliated practice 
dental hygienist, before the dental hygienist can 
provide further treatment beyond the 1 year time-
frame. As of April 19, 2011 there were only 42 af-
filiated practice dental hygienists in Arizona, there-
fore, few studies have been completed on affiliated 
practice dental hygiene as data is being gathered in 
other APR settings.

The research questions addressed in this study 
are:

“What are the participant’s perceptions of the •	
utilization of preventive dental services by un-
derserved children from birth to 18 years of age 
in affiliated practice given hypothetical costs?”
“What are the barriers and the level of impor-•	
tance of these barriers that impede underserved 
populations from receiving preventive dental 
services?”

Burden of Dental Disease

Good oral health is important because untreated 
oral disease can cause pain, “which can interfere 
with diet, nutrition, sleep, learning and other daily 
functions.”2 In 2000, the U.S. Surgeon General re-
ported there was a large disparity in the oral health 
of U.S. citizens and that oral disease reduces qual-
ity of life by restricting activities at school, work 
and home.5 Dental caries is one of the most com-
mon diseases among youth in the U.S. “Among 5 to 
17–year–olds, dental caries are 5 times as common 

as asthma, and 7 times as common as hay fever.”2 
Findings from national surveys indicate that three–
quarters of 17–year–olds have at least 1 cavity or 
filling and about one–fifth of adolescents have at 
least 1 untreated caries lesion or active tooth infec-
tion.6

The burden of dental disease is not equally dis-
tributed. Adolescents who live in families with an 
income near or below the federal poverty level are 
3 times more likely to have untreated caries than 
adolescents who live in families with an income at 
least twice the federal poverty level.7 Additionally, 
the burden of dental disease is mostly borne by 
children from lower income families and also by Af-
rican American and Mexican adolescents.8

Barriers to Dental Services

The inability to pay for dental services is a signifi-
cant barrier to receiving oral health care.9 Children 
who are enrolled in Medicaid also face several other 
barriers to receiving dental services, including lim-
ited English proficiency of parents, low reimburse-
ment rates for providers, bureaucracy and lack of 
transportation.10 Other barriers to utilization of pre-
ventive dental services include low education level 
of parents, individual cultural and environmental 
factors, parental and peer influences, individual at-
titudes and beliefs about dental care and parents’ 
inability to take time off from work for their child’s 
dental appointments.6 An uneven distribution of 
practicing dentists and inconsistent and restrictive 
practice situations of registered dental hygienists 
are also major barriers to receiving dental services. 
Modifying practice restrictions and developing new 
practice models that allow registered dental hygien-
ists to provide preventive services without direct 
supervision of a dentist begins to address improved 
distribution of dental manpower in previously un-
derserved communities.

Trends in Dentistry

In 2007, it was reported that as the population 
is increasing, the number of dentists entering the 
workforce is decreasing.11 Although the number of 
dentists continues to decline, the number of dental 
hygienists is increasing. The number of dental hy-
giene educational programs has increased with an 
additional 131 programs since 1990 and a 25% in-
crease in first year enrollment from 1998 to 2008.12 
As of December 2009, there was a record 309 en-
try–level dental hygiene educational programs.12 
Expanding the use of dental hygienists and other 
mid–level oral health care providers could possibly 
and most likely offset part of the workforce short-
age of dentists and address some of the dental dis-
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parities in the U.S.

Based on the extensive classroom and clinic in-
struction, continuing education and licensing re-
quirements that dental hygienists are required to 
complete, one could advocate that, similar to regis-
tered nurses, registered dental hygienists are able 
to be self–regulated and provide preventive dental 
services in alternative settings with varied levels of 
supervision or no supervision. Since dental hygien-
ists’ education prepares them with the requisite 
knowledge and skills to be preventive oral health 
care professionals, it could be argued that it is ap-
propriate to utilize the increasing dental hygiene 
workforce to offset dental disparities in the U.S.

Model Effectiveness

Within the U.S. there are several successful mod-
els of less restrictive dental hygiene practices that 
increase access to dental services by increasing 
the points of entry into the oral health care sys-
tem. Permitting dental hygienists to provide ser-
vices with less restrictive supervision requirements 
is cost–effective and can increase access to care 
by reducing barriers. Compelling evidence suggests 
that services delivered by dental hygienists is cost–
effective.14,15 APR in Arizona is designed to reduce 
many of the main barriers to oral health care that 
cause disparities: cost, transportation and uneven 
distribution of dental care providers. Making care 
accessible and affordable is necessary if improve-
ments in the dental care system are to be made.

Catholic Healthcare West (CHW) East Valley Chil-
dren’s Dental Clinic, an affiliated practice dental 
clinic, has demonstrated being more cost–effective 
and able to offer services at lower costs compared 
to traditional dental care models. This is due to 
lower overhead costs, community partnerships and 
resource sharing. An affiliated practice dental hy-
gienist’s salary is less costly compared to that of 
a dentist’s, and dental services are limited to pre-
vention so a smaller staff is needed, fewer instru-
ments and equipment are required and malprac-
tice insurance fees are lower. Additionally, grant 
funding, Medicaid reimbursement and partnerships 
with non–profit and community organizations that 
contribute resources allow affiliated practice dental 
clinics to be cost effective.

From August 2008 to May 2009, the CHW East 
Valley Children’s Dental Clinic collected data re-
garding cost efficacy. It was determined, with the 
clinic open 2 to 3 days per week and treating 60 pa-
tients per month, the clinic expenses were $8,466 
per month considering costs of equipment depre-
ciation, disposable supplies, salaries and rent. Table 

Methods and Materials

To answer the research questions for this study, 
a survey was created that measured the perceived 
utilization of affiliated practice dental clinics by un-
derserved populations and the barriers and the level 
of importance of these barriers that impede under-
served populations from receiving dental services. 
This survey was created by the authors and was not 
based on an existing survey instrument. There were 
no measures taken to ensure the survey was reliable. 
A pilot test was completed to ensure the survey was 
valid. The pilot test consisted of administering the 
survey to parents/guardians at the Maricopa County 
Head Start oral health–screening event before their 
children received oral screenings. Fifty–four surveys 
were completed: 17 were completed in English and 
23 in Spanish. After the pilot test, the survey ques-

Type of
Organization Example

State or 
County
Government

Women, Infant, Children (W.I.C.)•	
Elementary Schools•	
Head Start•	
Correctional Facilities•	

Nonprofit
Organizations

Boys & Girls Club•	
Hospitals•	
Y.M.C.A.•	
Homeless Shelters•	
Child Crisis Centers•	
Orphanages•	

Profit
Organizations

Senior Residence Community•	
Assisted Living•	
Nursing Homes•	
Child Day Care Facilities•	

Private Practice 
Offices

Dentists•	
Pediatricians•	
Family Physicians•	

Clinics
Community Health Centers•	
Federally Qualified Health Center•	
Indian Health Services Clinics•	

Table I: Potential Affiliated Practice Dental 
Clinic Partners

I depicts several different potential partnering com-
munity organizations that could collaborate with 
an affiliated practice dental hygienist to offer pre-
ventive services in areas of the greatest need and 
maintain cost–effectiveness. Improving the cost–
effectiveness of services offered to underserved 
communities, increasing access to care, containing 
fees and referring more patients to dentists for ear-
lier restorative treatment are goals for less restric-
tive practice situations and position dental hygien-
ists to contribute to the solutions that address oral 
health care needs in the U.S.14,15
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tions were reviewed and revised to be more concise 
and suitable for the population’s literacy level.

The survey items were designed to assess the im-
pact of fees on the utilization of affiliated practice 
dental clinics. Items 2, 3 and 4 of the survey assess 
whether a preventive dental service was available for 
children and how likely the parent/guardian would 
be to utilize this service if it cost $0, $20 or $150. 
The fee level of $0 was based on feedback from the 
population explaining that any charge for oral health 
care could not be afforded. The fee level of $20 was 
based on the approximate supply cost for the affili-
ated practice dental clinic to treat a patient. The fee 
level of $150 was based on the usual and customary 
fee for preventive services at local dental offices. The 
available responses to these survey items were pre-
sented in a 4–point Likert scale, where 1=not likely, 
2=somewhat likely, 3=likely and 4=very likely. Items 
2a, 3a and 4a of the survey asked how frequently (0 
to 6 months, 7 to 12 months, 1 to 5 years or more 
than 5 years) the parent/guardian would have their 
child utilize preventive dental services at each cost 
level, $0, $20 and $150. Survey items 5a, 5b and 5c 
assess the importance of barriers to receiving den-
tal services, such as cost, distance and appointment 
time. These survey items were designed with avail-
able responses presented in a 10–point numerical 
Likert scale, where 10 represents being most impor-
tant and 1 represents being the least important. Ad-
ditional survey items were included in the survey to 
aid in the internal process evaluation of the affiliated 
practice dental clinic operations, which falls outside 
the scope of this study. Data from these survey items 
did not apply to this research and was not included in 
the results of this research.

Both the Northern Arizona University (NAU) and 
CHW Institutional Review Boards (IRB) approved this 
study. Additionally, both the NAU and CHW IRB did not 
require the participant’s signature for entry into the 
study because subject identifiers were not collected. 
Instead, parents/guardians surveyed were given in-
formation about the research study in the form of an 
invitation to participate. The invitation to participate 
in the survey explained the voluntary nature of the 
subject’s participation, purpose of the project, proce-
dures, confidentiality, lack of compensation and cost, 
and benefits and risks of participating in the survey. 
Because this research project involved Spanish–
speaking respondents, both institutions, NAU and 
CHW, required the invitation to participate and sur-
vey to be translated into Spanish. The NAU invitation 
to participate form was translated into Spanish by 
the NAU IRB. The CHW invitation to participate form 
was translated into Spanish by a certified translator 
at Cyracom Transparent Language Services.

Patients seen at the CHW East Valley Children’s 
Dental Clinic are not charged a fee for the services 
they receive and Medicaid is not billed for reim-
bursement. However, the Medicaid fee schedule is 
used to determine the dollar value of the services 
provided from the clinic (Table II). From the clin-
ic opening on August 1, 2008 to March 30, 2011, 
there have been 450 patient visits and $276,442 
worth of services provided at no charge. Depend-
ing upon patient age and treatment needs, the dol-
lar value of services provided per child ranges from 
$85 to $496.

In the fall of 2008, the survey was administered 
to 34 parents/guardians of patients from birth to 
18 years of age who received preventive dental 
services from CHW East Valley Children’s Dental 
Clinic (Figure 1). The survey was offered to par-
ents/guardians who attended the clinic during the 
month of November in 2008. Two parents/guard-
ians declined to complete the survey due to literacy 
issues. The survey response rate was 94% as 34 
out of 36 parents/guardians that were asked to 
complete the survey agreed to do so. This location 
and population were chosen for this study because 
it is representative of underserved populations in 
Arizona. The responses from the survey were en-

Service Provided Dollar Value ($)

Cancer Screening 25

Caries Risk Assessment 0

Oral Evaluation 82

Periodic Oral Evaluation 41

Oral Evaluation for Children 1 & 2 
Years of Age 50

Radiographs:
     4 Bitewing
     2 Occlusal
     Full Mouth Series

50
64
107

Fluoride Varnish 20

Child Prophylaxis 54

Sealants 39/tooth

Therapeutic Rx Fluoride Toothpaste 10

Chlorhexidine 16

Oral Health Education 8

Nutritional Counseling 0

Referral 0

Goodie Bag with toothbrush,
toothpaste and educational materials 5

Asepsis 15

Table II: Dollar Value of Services Provided at 
CHW East Valley Children’s Dental Clinic
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Thirty–four surveys were completed: 21 complet-
ed in English and 13 completed in Spanish. Both 
of the research questions were answered through 
descriptive statistics and statistical analysis of the 
survey responses (Tables III, IV). With the use of 
descriptive statistics and non–parametric statisti-
cal tests, it was determined that the CHW East Val-
ley Children’s Dental Clinic increased utilization of 
preventive dental services for underserved children 
from birth to 18 years of age. It was also determined 
that cost compared to distance or convenience of 
appointment time was the most important barrier 
impeding this underserved population from receiv-
ing preventive dental services. Further, the data 
showed there is a strong likelihood that affiliated 
practice dental clinics are more utilized due to the 
reduced cost of preventive dental services.

Regarding barriers to receiving preventive dental 
services, descriptive statistics of the responses show 
that approximately 47% of respondents ranked the 
cost of services as being most important. More than 
11% ranked the convenience of appointment time 
as being the most important. Approximately 17% 
ranked the distance traveled to receive services as 
being the most important factor (Table III).

According to the Friedman Test results for survey 
items pertaining to the barriers of the cost of servic-
es, convenience of appointment time and distance 
traveled for services (x(2) 2=14.04, p<0.05), there 
were significant differences in the level of impor-
tance of the 3 barriers to care. Kendall’s coefficient 
of concordance (W(2) =0.206, p<0.05) also indi-
cates relatively strong differences among the 3 bar-

Results

Survey Item Responses

Least Important                                                                        Most Important

1 2 3 4 5 6 7 8 9 10

Q5a. Cost of
services 0 0 0 1 9 0 4 1 3 16

Percentages 0 0 0 2.9% 26.5% 0 11.8% 2.9% 8.8% 47.1%

Q5b. Convenience of 
appointment time 1 1 4 2 7 2 2 7 4 4

Percentages 2.9% 2.9% 11.8% 5.9% 20.6% 5.9% 5.9% 20.6% 11.8% 11.8%

Q5c. Distance traveled 
to receive services 2 0 4 3 5 2 4 5 3 6

Percentages 5.9% 0 11.8% 8.8% 14.7% 5.9% 11.8% 14.7% 8.8% 17.6%

Table III: Descriptive Statistics of Barriers to Receiving Preventive Dental Care

tered into a Microsoft Office Excel 2003 spread-
sheet. The data was then analyzed in SPSS 15.0 
for Windows statistical software.

riers to care. Results from the Wilcoxon Test reveal 
that the cost of preventive dental services is more 
important to this population than both convenience 
of appointment time (z=–3.087, p<0.05) and dis-
tance traveled (z=–3.011, p<0.05). Additionally, 
this population reports there is no significant dif-
ference in importance between convenience of ap-
pointment time and distance traveled (z=0.000, 
p>0.05).

Table IV outlines the descriptive statistics, which 
revealed that approximately 91% of respondents 
said they were likely or very likely to utilize a free 
preventive dental service for their children. More 
than 76% said they were likely or very likely to uti-
lize a preventive dental service for their children 
that cost $20. Less than 9% said they were likely 

Figure 1: CHW East Valley Children’s Dental Clinic
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Survey Item Responses

Q1. How long ago was your child’s last dental cleaning? 0 to 6 
Months

7 to 12 
Months

1 to 5 
Years >5 years Never 

(1st)

Number of Respondents 18 2 9 2 3

Percentages 52.9% 5.9% 26.5% 5.9% 8.8%

Q2. If a Free preventive dental service (dental clean-
ing, fluoride, sealants) was available for your children, 
how likely would you be to utilize this service?

Not 
Likely

Somewhat 
Likely Likely Very 

Likely  

Number of Respondents 0 3 8 23  

Percentages 0.0% 8.8% 23.5% 67.6%

Q2a. How frequently would you bring your child back 
to receive preventive dental care from this service?

0 to 6 
Months

7 to 12 
Months

1 to 5 
Years >5 years  

Number of Respondents 28 5 1 0  

Percentages 82.4% 14.7% 2.9% 0.0%

Q3. If the same preventive service (dental cleaning, 
fluoride, sealants) was available to your children for 
a fee of $20, how likely would you be to utilize this 
service?

Not 
Likely

Somewhat 
Likely Likely Very 

Likely

Number of Respondents 0 8 15 11  

Percentages 0.0% 23.5% 44.1% 32.3%

Q3a. How frequently would you bring your child back 
to receive preventive dental care from this service?

0 to 6 
Months

7 to 12 
Months

1 to 5 
Years >5 years  

Number of Respondents 24 8 2 0  

Percentages 70.6% 23.5% 5.8% 0.0%

Q4. If the same preventive service (dental cleaning, 
fluoride, sealants) was available to your children ONLY 
THROUGH A DENTIST, for a fee of $150, how likely 
would you be to utilize this service?

Not 
Likely

Somewhat 
Likely Likely Very 

Likely  

Number of Respondents 13 18 2 1  

Percentages 38.2% 52.9% 5.8% 2.9%

Q4a. How frequently would you bring your child back 
to receive preventive dental care from this service?

0 to 6 
Months

7 to 12 
Months

1 to 5 
Years >5 years  

Number of Respondents 11 9 12 2  

Percentages 32.3% 26.5% 35.3% 5.8%

Table IV: Descriptive Statistics of the Cost of Preventive Dental Services and Frequency of Utilization

or very likely to utilize a preventive dental service 
for their children that was available only through a 
dentist and cost $150. These preliminary data sug-
gest that, as the cost of preventive dental services 
increases, this population is less likely to utilize pre-
ventive dental services.

Descriptive statistics additionally revealed that 
approximately 82% of the respondents would bring 
their child back to a free preventive dental service 
to receive regular preventive dental care every 0 to 
6 months. More than 70% would bring their child 
back to a preventive dental service that cost $20 to 
receive regular preventive dental care every 0 to 6 
months. Less than 33% would bring their child back 

to a preventive dental service that was available only 
through a dentist and cost $150 to receive regular 
preventive dental care every 0 to 6 months.

As the cost increased from $0 to $20, the re-
sponses remained mostly unchanged and indicated 
respondents would bring their child back to a pre-
ventive dental service to receive regular preventive 
dental care every 0 to 6 months. However, when 
the cost increased to $150, the respondents’ re-
plies changed to indicate they would not bring their 
child back as frequently. These data suggest that 
as the cost of preventive dental services increases, 
the frequency of utilization of these dental services 
decreases.
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In order to determine if these answers were statis-
tically significant, the Friedman Test and Kendall’s W 
Test were initially performed, then followed up with 
a Wilcoxon Test to determine individual differences. 
The Friedman Test revealed significance (0.000) 
and the Kendall coefficient of concordance (W(2) 
=0.820, p<0.05) indicates fairly strong agreement 
among the replies of all 34 respondents regarding 
their likelihood of utilizing preventive dental servic-
es for $0, $20 and $150. Follow–up pairwise com-
parisons conducted using a Wilcoxon Test revealed 
that, as the cost for preventive dental services in-
creased from $0 (z=–3.690, p<0.05) to $20 (z=–
4.815, p<0.05) and to $150 (z=–4.959, p<0.05), 
responses changed significantly from very likely, to 
likely and to somewhat likely that they would utilize 
the preventive dental service.

The Friedman Test was significant (x(2) 2=28.33, 
p<0.05), and the Kendall coefficient of concordance 
(0.417) indicates neutral agreement among the re-
plies of all 34 respondents regarding their frequency 
of return visits to receive preventive services at $0, 
$20 and $150. Follow–up pairwise comparisons con-
ducted using a Wilcoxon Test showed that as the cost 
of preventive services increased from $0 to $150 
(z=–3.836, p<0.05), and $20 to $150 (z=–3.678, 
p<0.05), responses changed significantly from re-
turning for preventive dental services every 0 to 6 
months when the cost is $0 or $20 to returning for 
preventive dental services every 7 to 12 months 
when the cost is $150. However, as cost increased 
$0 to $20 (z=–1.890, p>0.05), the responses did 
not change significantly. The reported frequency of 
return for preventive dental services remained at 0 
to 6 months.

Discussion

The respondents of the survey report cost of 
preventive dental services has much more of an 
impact on their children receiving preventive den-
tal services than both convenience of appointment 
time and distance traveled. This study shows that 
as the cost increases for preventive dental ser-
vices, people of underserved populations report 
they are less likely to utilize these dental services. 
There was a significant difference in respondents’ 
responses about the frequency of their visits based 
on cost. As cost continues to increase, people of 
underserved populations report they are also less 
likely to return frequently to receive follow–up or 
maintenance preventive dental services.

As the cost for preventive dental services in-
creased from $0 to $20 to $150, there was a sig-
nificant difference in the responses to utilizing a 
preventive dental service. At the cost of $0, the 

respondents reported they are very likely to utilize 
preventive dental services. At the cost of $20 the 
respondents reported they are likely to utilize den-
tal services. At the cost of $150 the respondents 
reported they are somewhat likely to utilize pre-
ventive dental services. As the cost increased from 
$0 to $20 there was no significant difference in re-
sponse to frequency of return visits. Respondents 
indicated that whether the cost of receiving pre-
ventive dental services was $0 or $20 they would 
return in 0 to 6 months for continued care. Howev-
er, as the cost increases from $0 to $150 and from 
$20 to $150, the responses changed significantly 
from returning for preventive dental services in 0 
to 6 months to 7 to 12 months. Thus, it was found 
that the parents/guardians of this affiliated practice 
dental clinic reported they would increase utiliza-
tion of preventive dental services for their children 
due to reduced costs of services.

Further research to evaluate the affect of affili-
ated practice dental clinics on the utilization of pre-
ventive dental services is needed. A deeper analy-
sis and completion of a comparative study would 
be the next step. It is suggested that measuring 
the frequency at which patients return to an af-
filiated practice dental clinic to receive preventive 
dental services be compared to the frequency at 
which patients receive services from a traditional 
dental care model before coming to the affiliated 
practice dental clinic.

Future research should also evaluate other bar-
riers to receiving preventive dental care, besides 
those of cost, transportation and appointment time. 
A few barriers to further research could include lack 
of providing underserved patients with dignity, re-
spect, professionalism and cultural sensitivity. The 
tone, mood and attitude of personal interactions 
between dental professionals and underserved pa-
tients should be explored to determine if negative 
interaction might also be a major barrier to receiv-
ing preventive dental services.

Also recommended for future research is the 
number and types of preventive services that were 
provided prior to and after affiliated practice laws 
were passed. This research focus would address 
the National Dental Hygiene Research Agenda of 
identifying how public policies impact the delivery, 
utilization and access to care.16 Future research on 
how the legislative changes surrounding affiliated 
practice impact health care access and inequali-
ties would address the National Dental Hygiene 
Research Agenda of investigating how alternative 
models can reduce health care inequalities.16

Upon review of the limitations of this study a 
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This study indicated that affiliated practice den-
tal clinics could increase utilization of preventive 
dental services by underserved children. The sur-
vey respondents reported increased utilization of 
preventive dental services for underserved chil-
dren in Arizona primarily due to the reduced cost 
of receiving care at an affiliated practice dental 
clinic. This study also indicated that cost, when 
compared to convenience of appointment time and 
distance traveled for care, is the most important 
barrier to receiving preventive dental services for 
underserved children. As the cost of preventive 
dental services increases, the respondents report-
ed being less likely to utilize the preventive dental 
services and less likely to return as frequently for 
follow–up or maintenance preventive dental ser-
vices.

Improving the oral health status of the U.S. 
population is a significant challenge for policy-
makers, health officials, dental educators and oral 
health care providers. The legislative approval 
of less restrictive supervision requirements for 
dental hygienists, such as the APR, is key to re-
ducing patient costs, eliminating barriers to care 
and alleviating uneven distribution of dental pro-
fessionals, thereby increasing patient utilization 
of preventive dental services. Because providing 
preventive treatment is less costly than restor-
ative treatment, community based oral health 

Conclusion

critique of the methods and statistical analysis can 
be offered. The method for this study was to col-
lect data with the use of a survey that was cre-
ated by the authors and there is no evidence to 
support that the survey questions were reliable. A 
reliability test would need to be completed in order 
to determine whether the results are consistent 
multiple times and across time. The same survey 
would need to be administered to the same sample 
on 2 different occasions. Additionally, the study’s 
small sample size (n=34) provides a limitation to 
generalizing the results to a larger population.

prevention programs should be encouraged and 
supported.17 “Both the public and health care pro-
fessionals, in looking for ways to solve the inef-
ficiencies and inequalities in health care delivery, 
have begun to question the overly restrictive laws 
governing the dental hygiene profession.”13 Lift-
ing restrictive supervision requirements of den-
tal hygiene practice nationally could expand the 
entry points for delivery of dental services, and 
increase referrals to dentists for services that fall 
outside the scope of a dental hygienist’s practice. 
Now is the time to tackle the issues of access to 
oral health services and disease disparity. There is 
evidence supporting the need for a new delivery 
model and the effectiveness of APR. Policy makers 
and health care professionals are encouraged to 
support the national lifting of restrictive supervi-
sion requirements from dental hygiene practice in 
order to increase access to preventive dental ser-
vices for underserved populations.
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Introduction

The Surgeon General’s Report on 
Oral Health identified barriers to care 
as restraining people from care that 
is needed, and the inability to ac-
cess venues where care is delivered.1 
Geographic location or physical re-
strictions that patients endure can 
be resolved by dental hygienists who 
are willing to work to overcome these 
barriers. Numerous reports and stud-
ies have been published document-
ing the increased concern regarding 
the oral health status of low–income 
children and the aging population.1

Millions of Americans are not re-
ceiving oral health care because of 
“persistent and systemic” barriers 
that disproportionately affect chil-
dren, older adults and the under-
served populations. More than half of 
the population does not visit a dentist 
each year. Children and older adults 
are considerably less likely to have 
access to oral health care than are 
their peers.

Americans living in rural areas 
have poorer oral health status and 
more unmet dental needs than their 
urban counterparts. Older adults, 
especially those living in long–term 
care facilities, have a high prevalence 
of oral health problems and difficulty 
accessing care by individuals trained 
in their special needs.2

According to Haley et al, 48% of 
low–income older adults have no 
dental coverage, 38% have no insur-
ance coverage at all and 21% have 
insurance coverage that does not include dental 
care. Low–income older adults are more likely than 
higher–income older adults to have gone without 
routine dental care and are one and a half times 
as likely to have unmet dental needs. Low–income 

Dental Hygienist Attitudes toward Providing 
Care for the Underserved Population
Lynn A. Marsh RDH, EdD

Abstract
Purpose: The purpose of this study was to investigate reg-
istered dental hygienists’ attitude toward community service, 
sensitivity to patient needs, job satisfaction and their frequency 
to volunteer care for the underserved population.

Methods: A 60 question survey instrument was developed 
and distributed to 306 participants. The survey instrument ad-
dressed the following variables: community service, sensitivity 
to patient needs, job satisfaction, social responsibility, spiritu-
ality and willingness to volunteer care. A total of 109 surveys 
were returned yielding a 33.9% response rate. SPSS version 
19.0 was utilized for data analysis. Based on the factor analysis, 
the 6 original variables were reduced to 3 variables, which in-
cluded attitude toward community service, job satisfaction and 
sensitivity to patient needs.

Results: For registered dental hygienists their level of edu-
cation, membership in their professional association, attitude 
toward community service and sensitivity to patients were 
associated with their frequency of volunteering care for the un-
derserved population. Additionally, a discriminant analysis in-
dicated a strong prediction among registered dental hygienists 
attitude toward community service and job satisfaction to their 
frequency of volunteering care for the underserved population.

Conclusion: This research study of the factors that influence 
registered dental hygienists’ frequency of volunteering care in-
dicates how important oral health care preparatory norms and 
dispositions are to the underserved population. Understanding 
what persuades registered dental hygienists to volunteer care 
provides valuable information to registered dental hygienists, 
as well as dental hygiene programs regarding volunteering care 
for the underserved population and the importance of attitudes 
toward community service, sensitivity to patient needs and job 
satisfaction.

Keywords: Underserved population, access to care, commu-
nity service, sensitivity to patient needs, job satisfaction

This study supports the NDHRA priority area, Health Services 
Research: Assess the impact of increasing access to dental 
hygiene services on the oral health outcomes of underserved 
populations.

Research

older adults without dental coverage experience dif-
ficulty in accessing dental care.3

More states with volunteer programs that offer 
sovereign immunity are essential to helping the un-
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derserved population within communities.4 Health 
care providers in sovereign immunity states might 
be more willing to volunteer knowing they would 
not be held liable for damages. Sovereign immu-
nity would also be appealing to those health care 
providers that did not hold personal malpractice in-
surance. Sovereign immunity legislation would al-
low health care providers to volunteer services in 
dire need without the concern of malpractice liabil-
ity. Although volunteer programs alone cannot solve 
the problem of access to care for the uninsured and 
underserved populations, they are viable and sig-
nificant part of a comprehensive approach as future 
health reform unfolds.4

The lack of access to dental care directly affects 
children, and the majority of high–risk children will 
develop active carious lesions by the age of 3 or 
4. This access to care has a considerable impact in 
terms of the lost opportunity for disease preven-
tion. As a result of this lost opportunity, most de-
cayed teeth go untreated regardless of the signifi-
cant health consequences. As the 2000 Surgeon 
General’s Oral Health Report indicated, some public, 
policymakers and providers considered oral health 
and the need for care to be less important than 
other health needs, pointing to the need to raise 
awareness and improve oral health literacy. When 
oral health was recognized as important to overall 
health, increased consideration was given to the im-
portance of dental health and the problems caused 
by lack of dental care.1 Table I lists definitions for 
variables used in this research study.

A 60 question survey instrument was developed 
for distribution to participants of this research 
study. Respectively, 10 questions addressed so-
cial responsibility, spirituality, community service, 
sensitivity to patient needs, job satisfaction and 
volunteerism. Completion and return of the survey 
indicated consent from the subject to participate in 
this research study. Both the electronic and mail-
ing methods of the survey instrument remained 
anonymous and confidential throughout the study. 
The institute review board concerning the rights of 
human subjects approved this research study.

Participants responded to items previously de-
fined and related to job satisfaction based on Wil-
liams,6 social responsibility based on Faulkner and 
McCurdy,11 spirituality based on Harrington, Prezi-
osi et al,12 community service based on McClain et 
al,5 sensitivity to patient needs based on Darby et 
al8,9 and volunteerism based on Azad.7 The par-
ticipants responded to statements on the survey 
instrument using a 5–point Likert (strongly agree 

Methods and Materials

Community Service
The definition of community service/programs is de-
fined as providing communities with highly accessible, 
affordable and responsive health promotion, education 
and disease prevention programs.5

Sensitivity to Patient Needs
The definition of sensitivity to patient needs is a 
paradigm that provides a comprehensive and patient–
centered approach to the dental hygiene care in which 
need fulfillment dominates human activity and behav-
ior is organized in relation to unsatisfied needs.8,9

Job Satisfaction
The definition of job satisfaction is defined as the 
extent to which people like (satisfaction) or dislike (dis-
satisfaction) their jobs and is a general or global affec-
tive reaction that individuals hold about their job.6

Social Responsibility
The definition of social responsibility is defined as the 
state of being fit to be trusted, worthy of confidence, 
and dependable for the improvement of the health of 
society and its members through spirituality, commu-
nity service, job satisfaction and volunteerism.11

Spirituality
Spirituality is defined as “expression of inner life needs 
by seeking meaningful work that energizes and pro-
vides enthusiasm to pursue one’s life’s work alongside 
others.12

Willingness to Volunteer Care
The definition of willingness to volunteer care is 
through their involvement, professionals demonstrate 
good citizenship, experience personal satisfaction and 
growth and advertise their abilities.7

Underserved Population
The definition of underserved population is defined as 
children from the ages of 1 to 18 and adults 65 and 
older that do not have adequate financial resources to 
avail themselves of appropriate dental care.10

Table I: Table of definitions, for the purposes 
of this study

– strongly disagree) scale and reported their own 
sense of social responsibility, spirituality, com-
munity service, sensitivity to patient needs, job 
satisfaction and their willingness to volunteer to 
care. The participants responded to statements 
based on their experience since becoming a dental 
hygienist. The data gathered from this research 
study was analyzed using the Statistical Package 
for the Social Sciences Program (SPSS).

A random sample of 306 participants of the 
sample size of 1,497 registered dental hygienists 
on Long Island, New York was used for this study. 
There were 306 survey instruments distributed to 
registered dental hygienists for completion elec-
tronically, as well as through the U.S. Post Office. 
Of the 306 surveys, 104 surveys were completed 
through the web based option of Survey Monkey, 
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Results
A one–way ANOVA between groups was per-

formed to examine the differences between the 
participant responses regarding years of experience 
and job satisfaction. There was no significant dif-
ference (F(4)=0.73, p=0.58). No difference was 
indicated between the registered dental hygienists 
years of experience and job satisfaction (Table II).

A one–way ANOVA between groups was per-
formed to examine the differences between the 
participant responses regarding years of experience 
and community service. There was no significant 
difference (F(4)=1.27, p=0.29). In addition, there 
was no significant difference between the registered 
dental hygienists’ years of experience and commu-
nity service (Table III).

A one–way ANOVA between groups was performed 
to examine the differences between the participant 
responses regarding years of experience and sen-
sitivity to patient needs. There was no significant 
difference (F(4)=0.61, p=0.66). No difference was 
indicated between the registered dental hygienists 
years of experience and sensitivity to patient needs 
(Table IV).

A one–way ANOVA between groups was per-
formed to examine the differences between the par-
ticipant responses regarding level of education and 
job satisfaction. There was no significant difference 
(F(2)=0.61, p=0.55). No difference was indicated 
between the registered dental hygienists level of 
education and job satisfaction (Table V).13

A one–way ANOVA between groups was per-
formed to examine the differences between the 
participant responses regarding level of education 
and their attitude toward community service. There 
was a significant difference (F(2)=11.32, p=0.00) 
between the registered dental hygienists level of 
education and their attitude toward community ser-
vice (Table VI).13

There was a significant difference in the means 
between the registered dental hygienists level of 
education and attitude toward community service 
between the bachelor degree (p=0.01) and the mas-
ter’s degree plus doctoral degree (p=0.00) and the 
associate degree. The participants with a master’s 
degree plus doctoral degree reported more positive 
attitudes toward community service than the associ-
ate degree and bachelor degree participants. In ad-
dition, the bachelor degree participants expressed 
more positive attitudes toward community service 
than the associate degree participants.13

A correlation statistical analysis procedure utiliz-

and 5 surveys were returned through the U.S. Post 
Office. A total of 109 respondents submitted sur-
veys, yielding a 33.9% response rate.

For the purpose of this study, all items on the 
survey instrument were subjected to the factor 
analysis is SPSS version 19.0 utilizing 109 surveys 
to acquire distinct variables. Based on the factor 
analysis, the 6 original variables were reduced to 
3 variables, which included job satisfaction, atti-
tude toward community service and sensitivity to 
patient needs. All results reported are based on 
the 3 variables, which was the outcome from a 
reduction of data process utilizing a Principle Com-
ponent method and a Varimax with Kaiser Normal-
ization rotation procedure. As a result of the factor 
analysis, items 29, 35, 42r and 46 on the survey 
instrument did not fit conceptually in the three 
newly rotated variables and were removed from 
the survey instrument as well as further statistical 
analysis.

After the factor analysis, the original factor of 
volunteering combined with community service to 
create a new factor, “attitude toward community 
service.” This factor is comprised of both attitudes 
and actions regarding community service. Addi-
tionally, the factor “sensitivity to patient needs” 
was created on the theoretical framework of Darby 
et al.9 Several of the items from the proposed fac-
tor of spirituality combined with job satisfaction 
which remained the job satisfaction variable.

A Cronbach analysis of internal consistency was 
conducted for the reliability of each subscale by 
using participant responses. An independent t–test 
and ANOVA were used to analyze the part time and 
full time registered dental hygienists who hold and 
do not hold professional membership status and 
who have different levels of education and years 
of experience.

A correlation analysis was conducted to examine 
if a relationship existed between registered dental 
hygienists’ level of education and years of experi-
ence, attitude toward community service, sensitiv-
ity to patient needs and job satisfaction, and their 
frequency of providing care for the underserved 
population.

A discriminant analysis was conducted to deter-
mine whether the dental hygienists’ part time or 
full time employment status, professional mem-
bership status, level of education, years of expe-
rience, attitude toward community service, job 
satisfaction and sensitivity to patient needs dis-
criminate their frequency of providing care for the 
underserved population.
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n M SD

Less than 1 year 13 59.92 7.71

1 to 5 years 19 58.42 10.37

5 to 10 years 13 55.69 8.84

10 to 20 years 21 57.00 9.57

More than 20 years 27 60.22 9.47

Total 93 58.45 9.33

One–Way Between Groups Analysis of Variance (ANOVA): Job Satisfaction

Sum of 
Squares

df Mean 
Square

F p

Between Groups 256.04 4 64.01 0.73 0.58

Total 325,746 93

Table II: Descriptive statistics: Years of experience and job satisfaction

n M SD

Less than 1 year 14 63.71 7.00

1 to 5 years 18 56.39 12.12

5 to 10 years 12 54.50 15.44

10 to 20 years 19 59.95 9.02

More than 20 years 26 60.23 13.92

Total 89 59.17 12.06

One–Way Between Groups Analysis of Variance (ANOVA): Community Service

Sum of 
Squares

df Mean 
Square

F p

Between Groups 730.77 4 182.69 1.27 0.29

Total 324,374 89

Table III: Descriptive statistics and ANOVA: Years of experience and 
attitude toward community service

n M SD

Less than 1 year 14 66.93 5.14

1 to 5 years 19 64.05 8.74

5 to 10 years 12 66.33 6.88

10 to 20 years 22 65.95 6.80

More than 20 years 26 67.19 6.88

Total 93 66.11 7.01

One–Way Between Groups Analysis of Variance (ANOVA): Sensitivity to Patient 
Needs

Sum of 
Squares

df Mean 
Square

F p

Between Groups 121.39 4 30.35 .61 .66

Total 410,944 93

Table IV: Descriptive statistics and ANOVA: Years of experience and 
sensitivity to patient needs

ing the Pearson Prod-
uct Moment Correlation 
Test was conducted to 
examine the existence 
of a relationship among 
registered dental hy-
gienists’ level of edu-
cation and years of ex-
perience, community 
service, sensitivity to 
patient needs, job sat-
isfaction and their fre-
quency of volunteering 
care. Using the Pearson 
Correlation approach, 
a p value of <0.05 was 
required for signifi-
cance.13

There was a signifi-
cant correlation regard-
ing the registered dental 
hygienists’ frequency of 
volunteering and all the 
variables: positive at-
titude toward commu-
nity service (r=0.59, 
p=0.00), sensitivity to 
patient needs (r=0.30, 
p=0.00), level of edu-
cation (r=0.34, p=0.00) 
and job satisfaction 
(r=0.25, p=0.02). At-
titudes toward commu-
nity service shared a 
variance of r2=34.81%, 
sensitivity to patient 
needs shared a vari-
ances of r2=9%, level 
of education shared a 
variance of r2=12% and 
job satisfaction shared 
a variance of r2=6.25%. 
There was also a sig-
nificant relationship 
between the registered 
dental hygienists level 
of education and at-
titude toward commu-
nity service (r=0.44, 
p=0.00), with a shared 
variance of r2=19.36%. 
In addition, there was 
no significant relation-
ship among the regis-
tered dental hygienists’ 
years of experience and 
job satisfaction, attitude 
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n M SD

Associate Degree 57 57.82 8.82

Bachelor Degree 18 58.28 9.80

Master Degree or Doctoral Degree 18 60.61 10.59

Total 93 58.45 9.33

One–Way Between Groups Analysis of Variance (ANOVA): Job Satisfaction

Sum of 
Squares

df Mean 
Square

F p

Between Groups 106.90 2 53.45 0.61 0.55

Total 325,746 93

Table V: Descriptive statistics and ANOVA: Level of education and job 
satisfaction

Table VI: Descriptive statistics and ANOVA: Level of education and 
attitude toward community service

n M SD

Associate Degree 52 55.60 11.19

Bachelor Degree 18 58.67 10.45

Master Degree or Doctoral Degree 19 69.42 10.24

Total 89 59.17 12.06

One–Way Between Groups Analysis of Variance (ANOVA): Attitude toward 
Community Service

Sum of 
Squares

df Mean 
Square

F p

Between Groups 2665.32 2 1332.66 11.32 .00

Total 324,374 89

Table VII: Wilk’s Lambda

Test of Function(s) Wilks’ Lambda Chi–square df p

1 through 2 0.61 33.53 12.00 0.00

2 0.99 0.78 5.00 0.98

toward community ser-
vice and sensitivity to 
patient needs. A strong 
relationship was evident 
among sensitivity to 
patient needs and com-
munity service (r=0.50, 
p=0.00) and shared 
25% of the variance. 
Also, a relationship was 
evident among job sat-
isfaction and commu-
nity service (r=0.37, 
p=0.00) and shared 
13.7% of the variance. 
Lastly, there was no 
significant relationship 
among the registered 
dental hygienists level 
of education and job 
satisfaction and sensi-
tivity to patient needs. 
However, a significant 
difference is evident re-
garding the registered 
dental hygienists’ level 
of education and atti-
tude toward community 
service.13

A discriminant analy-
sis was performed to 
determine whether the 
registered dental hy-
gienist’s part–time or 
full–time status, mem-
bership status, level of 
education and years of 
experience, commu-
nity service, sensitivity 
to patient needs and 
job satisfaction could classify within the 3 levels of 
frequency of volunteering: never, twice a year and 
once a year.

The overall Wilk’s Lambda was significant 
(Λ=0.61, x2(12, N=73)=33.53, p<0.01), indicating 
that the overall predictors were distinguished among 
the groups. Additionally, the residual Wilk’s Lambda 
was not significant (Λ=0.99, x2=(5, N=73)=0.78, 
p<0.01). The discriminant analysis test indicated 
that the predictors of attitude toward community 
service and job satisfaction distinguish significantly 
among the registered dental hygienists who volun-
teered twice a year, and those who never volun-
teered or who volunteered once a year. Both dis-
criminant functions were analyzed and reported as 
a result of their significance (Table VII).13

The first discriminant function indicates that at-
titude toward community service has a relatively 
large positive coefficient as level of education has a 
weaker coefficient, and a negative relationship ex-
ists among sensitivity to patient needs, membership 
status and full–time/part–time employment status. 
The second discriminant function indicates that the 
largest positive coefficient is job satisfaction, while a 
negative relationship is evident for community ser-
vice, sensitivity to patient needs and membership 
status. On the strength of these standardized func-
tions and structure coefficients, the first and second 
discriminant functions are identified as 1=Attitude 
toward Community Service and 2=Job Satisfac-
tion. Attitude toward community service and level 
of education accounts for 38.44% of the variance in 
frequency to volunteer, while job satisfaction, sen-
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Table VIII: Standardized canonical discriminant function coefficients

1 2

Job Satisfaction 0.07 0.98

Attitude toward Community Service 0.88 –0.06

Sensitivity to Patient Needs –0.01 –0.56

Membership –0.14 –0.41

Full–time/Part–time –0.03 0.18

Level of Education 0.33 0.08

Table IX: Functions at Group Centroids

Frequency of
Volunteering

Function

1 2

Never –0.90 0.04

Once a year 0.32 –0.14

Twice a year 0.99 0.13

Unstandardized canonical discriminant functions 
evaluated at group means

sitivity to patient needs 
and membership ac-
counts for 1.21% of the 
variance in frequency to 
volunteer care. The val-
ues labeled group cen-
troids are the mean val-
ues on the discriminant 
functions for the regis-
tered dental hygienist 
frequency to volunteer 
care (Tables VIII, IX).13

The means of discriminant function are consistent 
with the analysis of the functions of group centroids. 
Dental hygienists that volunteer most frequently had 
the highest discriminant function mean (M=0.99) 
regarding attitude toward community service (dis-
criminant function 1). Dental hygienists that volun-
teer once a year had a lower discriminant function 
mean score (M=0.32), while dental hygienists that 
never volunteer had a negative discriminant function 
mean score (M=–0.90). Additionally, dental hygien-
ists that volunteer most frequently had the highest 
discriminant function mean (M=0.13) regarding job 
satisfaction (discriminant factor 2). Dental hygien-
ists that never volunteer had a lower discriminant 
function mean score (M=0.04) while dental hygien-
ists that volunteer once a year had a negative dis-
criminant function mean score (M=–0.14).13

The findings suggest that registered dental hy-
gienists, who are members of the American Dental 
Hygienists’ Association, are more active participants 
in community service activities than registered den-
tal hygienists that are not members. In addition, reg-
istered dental hygienists who held a bachelors, mas-
ter’s or doctoral degree had more positive attitudes 
toward community service activities, a greater sense 
of sensitivity to patient needs and were more likely to 
volunteer care for the underserved population than 
those who held an associate degree.

The research results suggest that registered den-
tal hygienists’ attitude toward community service, 
sensitivity to patient needs and job satisfaction relate 
to the frequency in which dental hygienists volun-
teer care for the underserved population. A positive 
attitude toward community service has a significant 
relationship to frequency of volunteering to serve un-
derserved populations. The recognition of the signifi-
cant findings related to the frequency of volunteering 
and community service are consistent with findings 
as reported by McBride et al, that citizenship came 
with responsibilities that included being involved in 
one’s community and taking care of the underserved 

Discussion

population.14 Volunteerism aids in developing open–
mindedness and understanding of the underserved 
populations. It is imperative to understand the po-
tential challenges regarding the underserved popula-
tion and successful volunteerism by registered dental 
hygienists. An increasing number of health profes-
sionals argue that volunteerism, encouragement and 
guidance represent core professional responsibilities 
with essential implications for responsibly serving 
underserved populations.15

The discriminant analysis predicted that registered 
dental hygienists’ attitudes toward community ser-
vice activities have an impact on the frequency of 
their volunteering care for the underserved popula-
tion. While 11% of the variance was accounted for 
in job satisfaction, the discriminant analysis clearly 
demonstrated that registered dental hygienists who 
hold positive attitudes toward community service pro-
grams and activities will more frequently volunteer 
care for the underserved population. The assump-
tion can be made that the better disposed a dental 
hygienist is toward community service, the more fre-
quently one will volunteer care for the underserved 
population.13 These findings relate to service and fre-
quency to volunteer care were consistent with find-
ings in the literature. Although volunteer programs 
alone cannot solve the problem of access to care for 
the uninsured and underserved populations, they are 
a viable and significant part of a comprehensive ap-
proach as future health reform unfolds.4

The results of this study are limited to registered 
dental hygienists on Long Island, New York. All par-
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ticipants in this study graduated from an accredited 
dental hygiene school and held a license to practice 
dental hygiene in New York State.  Dental hygienists 
practicing on Long Island participated in this study 
and results may generalize to dental hygienists’ in 
similar regions of the U.S. composed of small towns 
and hamlets in a suburban setting.

The following recommendations are made: Incor-
porate more volunteering and community service ac-
tivities within the dental hygiene curriculum, and fa-
cilitate agreements with other health care disciplines 
to foster a volunteer and community service program 
within the curricula.13

Registered dental hygienists who held positives at-
titudes toward community service represented 33% 
of participants on the dimension of attitude toward 
community service.  Furthermore, participants that 
provided community outreach to the uninsured or 
underinsured also held positive dispositions toward 
community service and represented 31% of the re-
spondents. Lastly, respondents who participated in 
outreach oral hygiene projects for various communi-
ties indicated they held positive dispositions toward 
community service, and represent 15.9% of the par-
ticipants on the dimension of attitude toward com-
munity service.13

The results of this research study illustrate the 
attitudes of registered dental hygienists regarding 
frequency of volunteering care for the underserved 
population. Of the 306 surveys, there were 109 par-
ticipants. This research study is limited to the re-
search population and is too small to generalize to 
all registered dental hygienists. Therefore, the fol-
lowing recommendations are made to support future 
research based on the findings and conclusions of 
this study:

Conclusion
This investigation of the factors that influence 

registered dental hygienists’ frequency of volunteer-
ing care indicates how important oral health care 
preparatory norms and dispositions are to oral care 
for underserved populations. Understanding what 
motivates registered dental hygienists to volunteer 
care provides valuable information to the profession 
as well as dental hygiene program leaders related to 
the importance of fostering attitudes toward com-
munity service, sensitivity to patient needs and job 
satisfaction variables. It is evident that the attitudes 
of registered dental hygienists toward community 
service are not universal. Community service and 
volunteer directives could influence the awareness 
of dental hygienists as well as dental hygiene stu-
dents. Consequently, the findings of this research 
study could increase understanding regarding pre-
ventive oral health care for the underserved popula-
tion through the incorporation of community service 
and volunteering programs.

Lynn Marsh RDH, EdD, is a full–time professor 
at Farmingdale State College Department of Dental 
Hygiene.
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Introduction
Dental hygienists are required to 

perform very fine precise movements 
within the small parameters of the oral 
cavity. The use of direct vision through-
out the entire oral cavity combined 
with a balanced posture is not always 
feasible. Published studies have found 
a relationship between the use of indi-
rect vision and a balanced clinical pos-
ture.1–4 The head position is considered 
balanced when it is tilted no more than 
20 degrees forward.5 Ninety percent of 
the time, a typical clinician’s head is 
tilted forward to angles ranging from 
17 degrees to 39 degrees and at an-
gles greater than 40 degrees during 
10% of the time.4 These extreme po-
sitions are not reflective of a balanced, 
comfortable clinical posture. A clinician 
is at risk for musculoskeletal trauma 
when a posture remains outside the 
balanced parameters for long periods 
of time.

Clarity of vision plays an important 
role in the ease at which a clinician can 
maintain a balanced posture. Posture, 
clarity of vision and musculoskeletal 
discomfort are all related in a viscous 
cycle. The discomfort of musculoskele-
tal disorders may impact the efficiency 
and accuracy of the clinician. Likewise, 
diminished clarity of vision can impact 
musculoskeletal discomfort. Research 
demonstrates a correlation between vi-
sual acuity and maintaining a balanced 
posture.1–4 A survey of 868 practicing 
dental hygienists revealed 91.5% of 
the dental hygienists agree an advan-
tage of using magnification lenses is 
better posture.3 Magnification lenses, 
which produce a clear, larger image, 
combined with indirect vision, allows 
the clinician to maintain this balanced 
clinical posture.

Effects of Dental Magnification Lenses on Indirect 
Vision: A Pilot Study
Sarah B. Hoerler, RDH, MS; Bonnie G. Branson, RDH, PhD; Anne M. High, RDH, MS; 
Tanya Villalpando Mitchell, RDH, MS

Abstract
Purpose: The purpose of this pilot study was to evaluate the ef-
fect of magnification lenses on the indirect vision skills of dental 
hygiene students.

Methods: This pilot study examined the accuracy and efficiency 
of dental hygiene students’ indirect vision skills while using tra-
ditional safety lenses and magnification lenses. The sample was 
comprised of 14 students in their final semester of a dental hy-
giene program. A crossover study approach was utilized, with each 
participant randomly assigned to a specific order of eyewear. The 
study included evaluation of each participant taking part in 2 sep-
arate clinical sessions. During the first session, each participant 
completed a clinical exercise on a dental manikin marked with 15 
dots throughout the oral cavity while wearing the randomly as-
signed eyewear, and then completed a similar exercise on a differ-
ently marked dental manikin while wearing the randomly assigned 
eyewear. This procedure was repeated at a second clinical session, 
however, the dental manikin and eyewear pairings were reversed. 
Accuracy was measured on the number of correctly identified dots 
and efficiency was measured by the time it took to identify the 
dots. Perceptions of the participants’ use of magnification lenses 
and the participants’ opinion of the use of magnification lenses in a 
dental hygiene curriculum were evaluated using a questionnaire.

Results: Comparing the mean of the efficiency scores, students 
are more efficient at identifying indirect vision points with the use 
of magnification lenses (3 minutes, 36 seconds) than with tradi-
tional safety lenses (3 minutes, 56 seconds). Comparing the mea-
surement of accuracy, students are more accurate at identifying 
indirect vision points with traditional safety lenses (84%) as com-
pared to magnification lenses (79%). Overall, the students report-
ed an increased quality of dental hygiene treatment provided in 
the clinical setting and an improved clinical posture while treating 
patients with the use of magnification lenses. 

Conclusion: This study did not produce statistically significant 
data to support the use of magnification lenses to enhance indirect 
vision skills among dental hygiene students, however, students 
perceived that their indirect vision skills were enhanced by the use 
of magnification lenses.

Keywords: Magnification lenses, indirect vision, dental hygiene 
students, clinician posture

This study supports the NDHRA priority area, Occupational 
Health and Safety: Investigate methods to decrease errors, 
risks and or hazards in health care and their harmful impact on 
patients.

Research



324	 The Journal of Dental Hygiene	 Vol. 86 • No. 4 • Fall 2012

Properly utilizing indirect vision and maintaining a 
balanced clinical posture while viewing the oral cav-
ity minimizes a clinician’s musculoskeletal discomfort. 
Dental professionals who regularly utilize their dental 
mouth mirror to view areas of the mouth indirectly 
have shown to have fewer headaches and reduced 
neck/shoulder discomfort.6 Although most studies of 
training and utilizing indirect vision with the use of a 
dental mouth mirror were conducted in the 1980s, 
the skills and techniques remain common practice.6,7 
Boyd et al observed that, “When students are taught 
psychomotor skills in the mandibular arch and trans-
fer to the maxillary arch, there is a continued desire 
to depend upon direct vision, which results in early 
acquisition of poor postural habits.”8 Results from a 
student questionnaire following the study indicate the 
students who began with direct vision skill exercises 
on the mandibular arch perceived they were not pro-
gressing as fast, now working on the maxillary arch 
due to loss of visualization. In contrast, the students 
who began with indirect vision skill exercises on the 
maxillary arch felt they were progressing faster, vi-
sualizing better, maintaining correct posture and pro-
ducing better dentistry.8 This study found no statistical 
significance between the performance of students who 
began with indirect vision skill exercises compared to 
direct vision skill exercises. Skills learned from indirect 
vision build confidence in the clinicians as well as pro-
mote a balanced clinical posture.

Dental hygienists are required to perform the me-
ticulous tasks of scaling and root planing, assessing 
the periodontal health with the aid of a millimeter 
marked periodontal probe and a screening of the oral 
cavity for oral cancer. Magnification lenses allow the 
clinician to see greater detail than that of traditional 
safety lenses. Literature suggests the use of magnifi-
cation lenses will improve the precision in instrumen-
tation and facilitate optimal visualization of the oral 
cavity, however, minimal clinical studies have been 
conducted in dental hygiene.6,9 To better understand 
the effect magnification has on human movement and 
control in operating a tool via indirect vision, medi-
cal researchers performed clinical experiments with 
10 study participants. Each participant manipulated a 
computer mouse to direct a pointer from Target A to 
Target B, viewed indirectly on a magnified display. It 
was found that greater magnification resulted in more 
precision in movement.9 Bohan et al summarizes, 
“The role of magnification can thus be understood as 
amplifying the particular skill level afforded by the ef-
fecting limb.”9

While several authors suggest magnification lenses 
improve posture, the empirical evidence is very limited. 
Two comparable dental hygiene clinical studies were 
conducted assessing dental hygiene student posture 
while performing 2 different clinical procedures – an 

intra–oral full mouth probing and hand scaling. Both 
of these procedures required detailed manipulation of 
dental instruments within the oral cavity and utilized 
the Branson’s Posture Assessment Instrument (BPAI) 
to examine the students’ posture.1,2,10 Branson et al 
assessed the effect of magnification lenses on dental 
hygiene students’ posture while performing an intra–
oral procedure of full mouth probing with and with-
out the use of magnification lenses.11 Results showed 
the posture of the students was more balanced while 
wearing magnification lenses as compared to wearing 
traditional safety lenses.1 It was also noted that all 
of the participants felt their posture improved while 
utilizing magnification lenses, and 90% felt magnifi-
cation lenses would improve their effectiveness in pri-
vate practice after graduation.1

Maillet et al reported significant improvement in 
posture while using magnification lenses in the task of 
hand scaling.2 Results were more pronounced in stu-
dents who used magnification lenses when entering 
the dental hygiene program as compared to the stu-
dents who delayed starting the use of magnification 
lenses. This study sought to incorporate magnification 
lenses into the dental hygiene curriculum as early as 
possible.

Branson et al conducted a clinical case study docu-
menting the experience of a dental hygiene student 
during a 4 week adjustment period to magnification 
lenses.4 The BPAI was also utilized in this study for 
postural measurements.4,10 Overall, the case study 
indicated the use of magnification lenses created 
postural improvement according to the BPAI and the 
dental hygiene student perceived postural improve-
ments in 12 out of 15 reflective journal entries. In 
many of the journal entries, clarity of the oral cavity 
and better overall perception of quality of work were 
documented. This case study supports the idea that 
the use of magnification lenses can create a more bal-
anced posture and provide greater clarity of the oral 
cavity. The above studies all involved dental hygiene 
students and all resulted in a perceived or document-
ed measurement of improved posture.

Clinical studies have been conducted exploring the 
relationship of magnification lenses to posture while 
performing clinical procedures.1–3 The reported study 
operates on the premise that increased skill with indi-
rect vision will results in an improved clinical posture. 
The purpose of this pilot study was to evaluate the 
effect of magnification lenses on the indirect vision 
skills of dental hygiene students. This impact will be 
measured against 4 parameters: the accuracy of the 
student clinicians, the efficiency of the student clini-
cians, the perceptions of the student clinicians and the 
recommendations of the student clinicians.
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Methods and Materials
Participants

A convenience sample of 14 dental hygiene stu-
dents from the 2011 dental hygiene program at Roch-
ester Community and Technical College were invited 
to participate in the study. These participants had 3 
prior semesters of dental hygiene education and were 
in the final semester of the curriculum. Participation 
was optional and written informed consent was ob-
tained from each participant.

Data Collection

Prior to data collection, the study was approved by 
the University of Missouri–Kansas City Social Sciences 
Institutional Review Board. All dental hygiene student 
participants were fitted by a representative from De-
signs for Vision (Ronkonkoma, NY) for through–the–
lens magnification lenses. None of the participants 
had prior experience with magnification lenses and 
were allowed a 1 month adjustment period prior to 
beginning the study. The company was chosen out of 
convenience in that the representative was available 
to measure and fit all students in the time frame nec-
essary to complete the study and was willing to allow 
the students to utilize the magnification lenses at no 
cost throughout the duration of the study. At the com-
pletion of the study, the students had to either return 
the magnification lenses or had the option to purchase 
them at a discounted price.

Each participant was evaluated by 2 investigators 
while completing indirect vision exercises during 2 
separate clinical sessions. The clinical sessions were 
conducted with the clinician wearing the same person-
al protective barriers that would be used during pa-
tient treatment. These included: gloves, mask, gown 
and either magnification lenses or traditional safety 
lenses. The clinical exercises were conducted with the 
manikin fitted into a dental chair, serving as a reason-
able representation of human positioning (Figure 1). 
The manikin was marked with 15 red dots made with 
permanent marker and randomly placed throughout 
the oral cavity (Figure 2). The majority of the dots 
(10) were on tooth structures. However, 4 dots were 
placed on gingival tissue. Red dots were differently 
positioned on Manikin A as compared to Manikin B.

The study utilized a crossover design in which each 
participant served as their own control. All participants 
utilized both magnification lenses and traditional safety 
lenses on both Manikin A and Manikin B. The order of 
utilizing magnification lenses versus traditional safety 
lenses was determined by the flip of a coin. Therefore, 
some participants utilized magnification lenses first 
on Manikin A during the first clinical session, followed 
by traditional safety lenses 1 month later on Mani-

kin A. Others utilized traditional safety lenses first on 
Manikin A during the first clinical session, followed by 
magnification lenses 1 month later on Manikin A. The 
same method of randomization was utilized to deter-
mine the eyewear pairings for Manikin B. 

Figure 1: Photo of dental manikin used for 
clinical exercises

Figure 2: Photo showing a representation of the 
red dots placed indirectly throughout the oral 
cavity
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Prior to each clinical exercise, ver-
bal directions were given to each par-
ticipant by the same examiner. The 
participants were given a maximum 
of 5 minutes to complete each exer-
cise. If the participant had located all 
15 intra–oral dots prior to the 5 min-
ute time frame, the participant was 
instructed to stop. If the participant 
felt they had located as many of the 
15 intra–oral dots as possible, they 
stated they were done. Participants 
could only verbalize tooth numbers or 
intra–oral locations during the clinical 
exercises.

Performance was measured for ac-
curacy as based on the number of cor-
rectly identified red dots within the oral 
cavity and efficiency was measured by 
the time it took to identify the intra–
oral dots. Perceptions of the partici-
pants’ regarding the use of magnifica-
tion lenses and recommendations of 
the introduction of magnification lens-
es into the dental hygiene curriculum 
were measured using a questionnaire 
distributed by an online survey engine, 
www.zoomerang.com. The survey in-
strument was developed by the in-
vestigators, mimicking the perception 
based surveys administered by Bran-
son et al1 and Maillet et al.2 It was pilot 
tested via paper to a group of dental 
hygiene students at the University of 
Missouri–Kansas City at a similar level 
of education as the study participants. 
Based on the feedback from the stu-
dents, the survey was revised to cap-
ture the desired information. The re-
vised survey was then converted into 
an internet survey form.

Analysis

To determine if participants were more efficient at 
locating indirect vision points in the oral cavity with 
magnification lenses, a 2–tailed paired t–test with an 
alpha level of 0.05 was utilized. This test analyzed the 
difference in means between the times it took to iden-
tify the indirect vision points with magnification lenses 
versus the times it took to identify the indirect vision 
points with traditional safety lenses.

The Wilcoxon Rank Signed Test was applied to 
determine if the participants were more accurate at 
locating indirect vision points in the oral cavity with 
magnification lenses. This test merged the number 

Impact on Clinical Skills

Increased quality of 
treatment provided

Yes – 79%•	
No – 14%•	
Undecided – 7%•	

Enhanced indirect vision 
skills

Yes – 72%•	
No – 21%•	
Undecided – 7%•	

Increased efficiency
Yes – 42%•	
No – 29%•	
Undecided – 29%•	

Increased accuracy
Yes – 42%•	
No – 29%•	
Undecided – 29%•	

Impact on Clinical Posture

Improved posture Yes – 86%•	
No – 14%•	

Comfort and Adjustment

Time for adjustment
1 day or less – 14%•	
2–4 clinic days – 50%•	
5 or more clinic days – 36%•	

Symptoms
Vertigo – 14%•	
Headaches – 50%•	
None – 36%•	

Weight of the lenses
Heavy – 0%•	
Moderate – 14%•	
Light – 86%•	

Recommendations

Magnification lenses should 
be a requirement for
dental hygiene students?

Yes – 21%•	
No – 79%•	

When would you
recommend novice
clinicians begin using 
magnification lenses?

1st yr dental hygiene – 29%•	
2nd yr dental hygiene – 71%•	
Start of private practice – 0%•	
After a few year of private practice – 0%•	
Not at all – 0%•	

Table I: Summary of dental hygiene students’ perceptions 
of dental magnification lenses (n=14)

of correctly identified dots displayed with the use of 
magnification lenses and traditional safety lenses and 
ranked them from highest to lowest. The test deter-
mined if accuracy is the same between the eye wear 
pairings or different.

A follow up survey was conducted of the partici-
pants’ perception of their experience with magnifica-
tion lenses when viewing objects indirectly within the 
oral cavity. Furthermore, the survey sought to iden-
tify the students’ recommendations regarding the use 
of magnification lenses as part of the dental hygiene 
curriculum. Results of this survey are reported as de-
scriptive findings using percentages (Table I).
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Results
Mean and standard deviation scores, with 

and without the use of magnification lenses, are 
shown in Table II and III. Study findings indicate 
a difference in efficiency with the use of magni-
fication lenses as compared to traditional safety 
lenses. When comparing the combined data from 
Manikin A and Manikin B (n=28), 54% of par-
ticipants were more efficient with magnification 
lenses, and 25% were more efficient with tra-
ditional safety lenses. There was no difference 
in time between the use of magnification lenses 
and traditional safety lenses 21% of the time. 
The average time to complete the clinical exer-
cise with magnification lenses was 3 minutes and 
36 seconds, which increased to 3 minutes and 56 
seconds with traditional safety lenses. A 2–tailed 
t–test resulted in a p value of 0.07. This differ-
ence was not of statistical significance at the es-
tablished level of p≤0.05 (Figure 4).

Study findings also indicate a difference in ac-
curacy with the use of magnification lenses as 
compared to traditional safety lenses. When 
comparing the combined data from Manikin A 
and Manikin B (n=28), 57% of participants were 
more accurate with traditional safety lenses, 
and 25% were more accurate with magnifica-
tion lenses. There was no difference in accuracy 
18% of the time. Accuracy scores were an aver-
age of 79% with the use of magnification lenses 
and 84% with the use of traditional safety lenses. 
This difference was not of statistical significance 
when analyzing accuracy with a Wilcoxon Signed 
Rank Test (p≤0.05) (Figure 5).

Figure 3 displays the complete online survey 
used to identify how the participants perceive 
their experience with magnification lenses. All 14 
participants completed the questionnaire for a 
100% response rate. Examining the demograph-
ics of the survey responses indicated all of the 
participants were female, with an age range from 
21 to 31 years. Twelve respondents were Cauca-
sian, 1 respondent was African American and 1 
respondent was Somali. Table I displays summa-
tive data on the dental hygiene students’ percep-
tions of magnification lenses. Overall, students 
reported an improved clinical posture, increased 
quality of dental hygiene treatment provision and 
enhanced indirect vision skills. All participants 
recommended use of magnification lenses within 
the dental hygiene curriculum, with 71% recom-
mending that magnification lenses be used dur-
ing the second year of the dental hygiene cur-
riculum, and 29% recommending that they be 
used during the first year of dental hygiene cur-
riculum. The majority (79%) do not feel magnifi-

Variable Observations Mean
(seconds)

Standard
Deviation

Magnification 
Lenses 28 216.53 56.85

Traditional 
Safety Lenses 28 236.25 54.63

Table II: Summary statistics for efficiency 
(time) of indirect vision exercises – includes 
combined data from Manikin A and Manikin B

Variable Observations Mean Standard 
Deviation

Magnification 
Lenses 28 79% 0.15

Traditional 
Safety Lenses 28 84% 0.14

Table III: Summary statistics for accuracy 
(percent correct) of indirect vision exercises – 
includes combined data from Clinical Session 
I and II

cation lenses should be a requirement for dental 
hygiene students.

Half of the students felt it only took 2 to 4 
clinic days to adjust to the use of magnification 
lenses. During this time period, half of the stu-
dents experienced headaches and 14% of the 
students experienced vertigo. In contrast, 36% 
did not experience any vertigo, headaches, eye 
soreness or any other symptoms. When asked 
about the weight of the magnification lenses, the 
majority of the students (86%) felt the lenses 
were light weight, whereas the remaining 14% 
felt they were moderate weight.

This study was conducted to determine if mag-
nification lenses lead to any improvement in indi-
rect vision skills. While the results of the accuracy 
and efficiency data analysis indicated no statisti-
cal significance, the majority of the dental hygiene 
students (72%) perceived magnification lenses en-
hanced their indirect vision skills. This finding sup-
ports the literature of perceived improvements with 
the use of magnification lenses.1–3

The adjustment period to the magnification lens-
es may have had an influence on the outcomes of 
this study. Each student was given 1 month to ad-
just to the lenses, with each student setting their 
own time frame for this adjustment. Some students 
invested more time into this process than others. 
It could be that the students intending to purchase 

Discussion
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Figure 4: Line graph displaying efficiency in locating the red dots (time in seconds), n=28 
observations
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Figure 5: Line graph displaying accuracy in locating the red dots (percent correct), n=28 
observations

the magnification lenses at the end of the study in-
vested more time into the adjustment process than 
those students who intended to return the magnifi-
cation lenses at the end of the study. Another fac-
tor could have been the cost of the magnification 
lenses. Eight of the dental hygiene students decided 
to purchase the magnification lenses at the comple-

tion of the study, whereas 6 of the dental hygiene 
students returned the magnification lenses at the 
completion of the study.

The outcome of this study may have also been 
influenced by the students’ choice of eyewear to uti-
lize during the 1 month period between Clinical Ses-
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sion I and Clinical Session II. If the students went 
back to traditional safety lenses, this allowed them 
to perfect their proficiency with this modality. Con-
versely, if they continued to use magnification lens-
es, it perfected that modality, skewing their ability 
to use one modality or the other during the second 
phase of the study.

The sample size used in this study was small and 
therefore skewed the results. Fourteen dental hy-
giene students completed the study. Therefore, the 
results cannot be generalized. The results may have 
been significant with a larger sample size. However, 
the methods of this study may serve as a pilot for 
future research with larger samples.

The study population, second year dental hygiene 
students, may have had a technical bias on the study 
as this population had already had 3 semesters of 
prior experience with indirect vision using tradition-
al safety lenses. Therefore, it did not allow for an 
equal assessment of magnification lenses compared 
to traditional safety lenses. However, since tradi-
tional safety lenses are the current form of eyewear 
protection for all clinicians, this will always be a bias 
for any study population.

The indirect vision points may have had an influ-
ence on the outcomes of the study. Each indirect 
vision point was represented with a red dot, which 
was easy to visualize on the tooth structure with 
the unaided eye. Future studies should be designed 
to locate indirect vision points that appear more 
neutral in color to represent calculus formation or 
composite restorations. More students missed lo-
cating the red dots on the gingival tissue due to the 
camouflaging of the red dots against the tissue as 
compared to the red dots against the white tooth 
structure.

Finally, the experience level of the dental hy-
giene students may have had an influence on the 

Conclusion

This study did not produce statistically signifi-
cant data to support the use of magnification lens-
es to enhance indirect vision skills among dental 
hygiene students. However, the students perceived 
the use of magnification lenses enhanced their in-
direct vision skills, improved their clinical posture 
and increased the quality of dental hygiene treat-
ment provided. It is suggested that future studies 
utilize this research design as a model and incorpo-
rate a larger sample size and utilize a more realistic 
intra–oral color for indirect vision points.

Sarah Hoerler, RDH, MS is a dental hygienist at 
the Mayo Clinic in the Department of Dental Spe-
cialties.  She is also adjunct dental hygiene faculty 
at the Rochester Community and Technical College. 
Tanya Villalpando Mitchell, RDH, MS is an Associate 
Professor and the Director of Graduate Studies at 
the University of Missouri – Kansas City School of 
Dentistry, Division of Dental Hygiene. Anne M. High, 
RDH, MS, is an Instructor at Rochester Community 
and Technical College, Rochester, MN. Bonnie G. 
Branson, RDH, PhD is a Professor at the University 
of Missouri–Kansas City School of Dentistry

Dental magnification lenses were provided by De-
signs for Vision. The authors gratefully acknowledge 
Brian Nass, MSME, MSIE at Mayo Clinic for his time 
and statistical counsel.

Acknowledgments

outcomes of this study. Even though the students 
were in their final semester of their curriculum, they 
have not mastered their clinical skills. There were 
several incidences where the student verbalized the 
wrong tooth number to the examiner. Future stud-
ies should address the experienced graduate dental 
hygiene clinician who does not currently utilize any 
form of magnification lenses.



330	 The Journal of Dental Hygiene	 Vol. 86 • No. 4 • Fall 2012

Branson BG, Bray KK, Gadbury–Amyot C, et al. 1.	
Effect of magnification lenses on student opera-
tor posture. J Dent Educ. 2004;68(3):384–389. 

Maillet JP, Millar AM, Burke JM, Maillet MA, Mail-2.	
let WA, Neish NR. Effect of magnification loupes 
on dental hygiene student posture. J Dent Educ. 
2008;72(1):33–44. 

Jennifer R, Thomas FD. Dental hygienists’ opin-3.	
ion about loupes in education. J Dent Hyg. 
2007;81(4):1–12.

Chang BJ. Ergonomic benefits of surgical tele-4.	
scope systems: Selection guidelines. J Calif Dent 
Assoc. 2002;30(2):161–169. 

Branson BG, Black MA, Simmer–Beck M. 5.	
Changes in posture: A case study of a dental 
hygienist’s use of magnification loupes. Work. 
2010:35(4):467–476.

Díaz MJ, Sánchez E, Hidalgo JJ, Vega JM, Yan-6.	
guas M. Assessment of a preclinical training sys-
tem with indirect vision for dental education. Eur 
J Dent Educ. 2001;5(3):120–126. 

Lundergan WP, Soderstrom EJ, Chambers DW. 7.	
Tweezer dexterity aptitude of dental students. J 
Dent Educ. 2007;71(8):1090–1097. 

Boyd MA, Rucker LM. Effects of immediate in-8.	
troduction of indirect vision on performance and 
posture. J Dent Educ. 1987;51(2):98–101. 

Bohan M, McConnell DS, Chaparro A, Thomp-9.	
son SG. The effects of visual magnification and 
physical movement scale on the manipulation of 
a tool with indirect vision. J Exp Psychol Appl. 
2010;16(1):33–44.

Valachi B. Dentistry shouldn’t be a pain in the 10.	
neck: Ergonomics and wellness strategies to 
prevent pain and extend your career. Ineedce 
[Internet]. Available from: http://www.ineedce.
com/courses/1742/PDF/DentistryShouldntbe_
ergo.pdf 

Branson BG, Williams KB, Bray KK, Mcllnay SL, 11.	
Dickey D. Validity and reliability of a dental op-
erator posture assessment instrument (PAI). J 
Dent Hyg. 2002;76(4):255–261.

References



Vol. 86 • No. 4 • Fall 2012	 The Journal of Dental Hygiene	 331

DENTSPLY Posters

Short–Term Effects of Non–Surgical Peri-
odontal Therapy on Clinical Measures of 
Impaired Glucose Tolerance in People with 
Prediabetes and Chronic Periodontitis. 

*Lori J. Giblin, RDH, BA

Problem: Diabetes and Periodontal Disease are 
conditions considered to be biologically linked. Pre–
diabetes is a condition in which individuals have blood 
glucose levels, impaired fasting glucose and/or im-
paired glucose or A1C levels higher than normal but 
not high enough to be classified as diabetes. Few 

TThe Adequacy of Oral Care Performed for 
Critically–Ill Patients in Intensive and 
Critical Care Unites. 

*Michelle Strange, RDH, BHS

Oral care becomes a lower priority when a patient 
is critically ill and other important nursing duties need 
to be performed (Berry & Davidson, 2006).  Oral care 
is a necessary procedure to maintain the patients’ oral 
health and to prevent infections.  In addition to main-
taining the patient’s oral health and decreasing the 
chance of nosocomial infections, oral care may im-
prove the patient’s mood and overall feeling of well-
ness (Holmes & Mountain, 1993).  When patients can-
not eat properly, do not feel clean or are concerned 
about the social aspect of a neglected and unclean 
mouth, they can become discouraged during their re-
covery, resulting in a longer hospitalization (Holmes & 
Mountain, 1993). 

By healthcare professionals controlling oral bacteria, 
the patient may exhibit fewer nosocomial infections, 
which can develop from aggressive types of bacteria 
that can be found in the mouth.  For instance, patients 
with upper respiratory infections have an increased 
chance of developing candidiasis from ventilators and 
inhalers due to a lack of routine and proper oral care 
(Adachi, Ishihara, Abe, & Okuda, 2007).  

It is the intention of this study to determine if ade-
quate oral care is performed by healthcare profession-
als and to what extent is oral health education being 
taught in nursing education programs, based on the 
standard of care stated by the American Association 
of Critical–Care Nurses. This study also may identify 
the need for positions for dental hygienists who are 
interested in branching out of private clinical practice 
and entering hospitals, nursing homes and assisted 
living facilities.

studies address the relationship between periodontitis 
and prediabetes and none clarified an association be-
tween periodontitis and prediabetes. This pilot study 
examined impact of non–surgical periodontal therapy 
(NSPT) on clinical measures of glycemic control in 
prediabetes.

Hypotheses: 1) Non–surgical periodontal therapy 
(NSPT) will improve clinical measures of IFG, IGT, 
and A1C in participants with prediabetes and slight 
to moderate chronic periodontitis; 2) Improvement in 
measures of periodontal status, (PD, CAL, PI, and GI), 
result in statistically significant improvement in IFG, 
IGT or A1C in participants with prediabetes.

Methods: Prediabetes measures of IFG, IGT, A1C, 
and periodontal measures of PD, CAL, PI, GI, were 
taken at baseline and 3 months in 5 subjects with pre-
diabetes and treated chronic slight to moderate perio-
dontitis. Blood samples were taken  fromtaken from 
each subject following an 8 hour fast. Controlled for 
changes in BMI, physical activity and diet.

Results: Comparison of mean prediabetes and peri-
odontal measures from baseline and post treatment 
at 3 months demonstrates an improvement in both 
clinical measures of prediabetes and periodontal dis-
ease.

Conclusion: This pilot study demonstrated slight im-
provement in prediabetes and periodontal measures  
after 3 months. Limitations are the small sample size 
and lack of a control group which may impact the ro-
bustness of measures.

The Prevalence of E–Cheating Among Sec-
ond Year Dental Hygiene Students in Missis-
sippi, North Carolina and Texas.

*Jessica Huffman, RDH, MDH

Recent reports examining the increased incidence 
of academic dishonesty in higher education have fu-
eled a renewed interest in the subject of academic 
integrity and methods to reduce cheating. As high–
tech resources such as electronics and electronic de-
vices become more readily available to students, the 
popularity of e–cheating continues to increase. Upon 
reviewing academic dishonesty in dental hygiene pro-
grams, little research has been published address-
ing the prevalence of academic dishonesty and no 
research has been published concentrating on the 
prevalence of academic dishonesty with electronic de-
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Ultrasonic Instrumentation Instruction in 
Dental Hygiene Programs in the 
United States.

*Sharon Stemple Hinchman, RDH, MSDH

The purpose of this study is to determine the exis-
tence and extent of ultrasonic scaling instrumentation 
instruction in dental hygiene programs nationally. Cur-
rently, there is no research available defining a con-
sensus of instruction for ultrasonic instrumentation in 
dental hygiene programs. An email survey was sent to 
all directors of dental hygiene programs in the United 
States (n=323). The response rate was 45%. 

No significant differences in methods or extent of 
instruction were found between associate and bacca-
laureate degree granting programs. Eighty–nine per-
cent of programs introduce hand scaling prior to ul-
trasonic scaling instrumentation instruction. Students 
in 96% of the programs are required to administer 
a pre–procedural mouth rinse reducing the amount 
of bacteria that would potentially be released in the 
aerosol produced.

A variety of resources and strategies are employed 
for teaching ultrasonic instrumentation and compe-
tency is measured in several ways. The availability 
of magnetostrictive ultrasonic scalers is much great-

A Pilot Study: Examining Objective Struc-
tured Clinical Examination (m–OSCE) as an 
Effective Way to Measure Dental Hygiene 
Students’ Critical Thinking.

*Martha McComas, LDH, BGS, MSDH

The purpose of this study was to examine objec-
tive structured clinical examination (OSCE) as a fea-
sible method of evaluating critical thinking in dental 
hygiene education.  

The goal of this study was to answer the central 
questions developed, and evaluate the methods and 
procedures of the exam for later comparison hope-
fully on a larger scale.  Central questions of the study 
were: 1) Does a case–based OSCE that utilizes higher 
order multiple–choice questions effectively evaluate 
dental hygiene students’ critical thinking?  2) Is this 
type of student evaluation a feasible form of assess-
ment in dental hygiene education?  3) Is a written 
treatment plan an effective method of evaluating stu-
dents’ application of basic clinical and biomedical sci-
ences? 4) When formulating a written treatment plan, 
do students utilize the dental hygiene process of care 
model?  

A convenience sample of 50 volunteer senior den-
tal hygiene students participated. The exam was de-
signed as an OSCE consisting of 24 multiple–choice 
questions, one fill in the blank, and a written treat-
ment plan section. 

Statistical analysis determined the OSCE did not re-
liably measure dental hygiene students’ critical think-
ing.  From the item analysis it was evident gaps in 
students’ knowledge existed.  Understanding these 
‘gaps’ in knowledge provides valuable information to 
educators who often assess their teaching in conjunc-
tion with student learning. With modifications to the 
questions, grading rubric, and patient case it is sug-
gested that further investigation of this topic is war-
ranted.

vices. 	 The purpose of this study was to investigate 
the prevalence of e–cheating among second year 
dental hygiene students and to evaluate the effect 
of honor codes on academic dishonesty. An explana-
tory email and survey link was sent to the thirty–nine 
dental hygiene directors in Mississippi, North Carolina, 
and Texas. Each director was asked to forward the 
survey link to all second year dental hygiene students 
enrolled in the program. A total of 103 usable surveys 
were completed. 

The results from the study revealed that 21 percent 
of second year dental hygiene students in Mississippi, 
North Carolina, and Texas have participated in at least 
one form of e–cheating. Students identified sharing 
homework answers via IM, text messaging, or email 
as the most frequent form of e–cheating. Students 
acknowledged not knowing the material and striving 
to obtain a better grade as the most common reasons 
for cheating. 

The results from this study may enable dental hy-
giene faculty to recognize the occurrence of e–cheat-
ing and the need for academic integrity or honor codes 
policies.

er than that of piezoelectric ultrasonic scalers in the 
student clinics. Programs use a variety of inserts and 
tips and some programs require students to purchase 
magnetostrictive ultrasonic units. 

The results of this study show that ultrasonic in-
strumentation is an integral component of the clinical 
curriculum and the majority of the dental hygiene pro-
grams prescribe to similar teaching methods, use the 
same textbooks, teach the same adaption techniques 
and strokes and use typodonts, student partners and 
onsite patients.
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Correlation of Perceived and Objective 
Stress in Temporomandibular Disorder:
A Case Control Study.

*Cynthia Ann Lambert, CDA, BS, MS

Perceived stress is associated with temporoman-
dibuar disorder (TMD). Whether levels of cortisol are 
also elevated in individuals with TMD is unknown. 

We hypothesized that cortisol concentration, a bio-
marker of hypothalamic–pituitary–adrenal (HPA) axis 
reactivity, was elevated in TMD cases relative to con-
trols, and that perceived stress was positively corre-
lated with cortisol concentration. 

This study used a case control design in which TMD 
case status was determined by examiner using the 
TMD Research Diagnostic Criteria. Participants (n=116) 
aged 18–59 years were recruited from within a 50 mile 
radius of the University of North Carolina at Chapel 
Hill. Following examination, cases (n=45) and controls 
(n=71) completed the 14–item Perceived Stress Scale 
using a reference interval of the past three months. 

Determining Caregiver and Infant 
Caries Risk.

*Judy Danielson, BSDH

Bacterial testing can identify and quantify mutans 
streptococci and lactobacilli, two bacteria considered 
to be highly responsible for the dental caries infec-
tion. CAMBRA protocol recommends that patients as-
sessed at high caries risk in terms of Disease Indica-
tors be given a bacteria culture test to determine MS 
and LB counts.  However, conventional methods used 
for culturing these bacteria are inconvenient and time 
consuming.  Traditionally, bacterial cultures must be 
incubated for forty–eight to seventy–two hours before 
specific bacteria are identified. 

The objective of this study is to determine if a real–
time caries assessment tool using Adenosine–Triphos-
phate Driven Bioluminescence (CariScreen ATP test-
ing by Oral Biotech) can reliably predict the amount 
of bacteria associated with dental caries.  Can ATP–B 
testing be useful in developing a caries management 
plan for high risk caregivers and infants?  Can ATP–B 
infant readings predict ATP–B readings of the care-
giver?  The Caries Risk Test (CRT by Ivoclar–Vivadent) 
will be used as the gold standard in identification of 
mutans streptococci and lactobacilli.  

Caries Management by Risk Assessment (CAMBRA) 
will be used as an oral assessment tool in identification 
of caries risk in both primary caregivers and infants.

Approximatley 100 strands of hair were cut from the 
posterior vertex segment of their scalp. The three cen-
timers of hair most proximal to the scalp was analyzed 
with a commercially available salivary cortisol enzyme 
immunoassay adapted for hair cortisol. This length of 
hair corresponds to the last three months of growth 
and thereby captures systemic HPA axis activity over 
time.

TMD cases perceived higher levels of stress than con-
torls over three months preceding this study (P=0.001). 
However, systmic cortisol production was lower in TMD 
cases than in controls (P<0.001) over the corresponding 
three month period. The correlation coefficient revealed 
a negative relationship (r= –0.12) between perceived 
stress and cortisol concentration (P=0.044). In analysis 
stratified by case status, the relationship of perceived 
stress and cortisol concentration was non significant for 
cases (P=0.169) and controls (P=0.498). 

Despite perceiving more stress, TMD cases had lower 
cortisol levels than controls. Cortisol concentration was 
negatively associated with perceived stress.

Point–of–Care HbA1c Screening Predicts 
Diabetic Status of Dental Patients.

*Susan Franck, RDH, MSDH

Problem: A diabetes incidence predictive model calcu-
lates the prevalence of diabetes in 2050 as high as 33% 
of the population (Boyle, Thompson, Gregg, Barker, & 
Williamson, 2010).  Currently, there is a lack of oppor-
tunistic diabetes screenings (Ealovega, Tabaei, Brandle, 
Burke, & Herman, 2004)  which may prevent or delay 
the onset of diabetes and likewise decrease or eliminate 
diabetic complications (Zhou, et al., 2010) including 
periodontal disease.

Null Hypothesis:     A Point–of–Care (POC) HbA1c 
screening will not reliably identify dental clients who have 
self–proclaimed diabetes risk factors, as diabetic or pre–
diabetic when compared to laboratory tests methods.

Methods: This was a prospective cohort descriptive 
study in which subjects were chosen by convenience 
sampling and a diabetes risk questionnaire.  A POC fin-
gerstick HbA1c screening identified subjects for labora-
tory HbA1c testing.

Results: The diabetes risk questionnaire identified 
75 subjects for inclusion in the POC screening. Thirty 
four of these subjects (71% female and 29% male) had 
glycolated hemoglobin levels at or above the American 
Diabetes Association’s recommended 5.7% cut–point.  
Three subjects were less than age 44, ten were 44 to 
57, and 21 were over 57.  Laboratory results categorized 
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The Effectiveness of Locally Delivered Mi-
nocycline Hydrochloride in the Treatment 
of Periodontal Disease in an HIV–Positive 
Population.

*Oksana Mishler, RDH, BS

Periodontal diseases are infections of the teeth’s sup-
porting and surrounding structures. If left untreated, 
they can result in tooth loss. Periodontal diseases are 
not evenly distributed among United States adults. They 
are more prevalent in immune–compromised individu-
als such as those with Human Immunodeficiency Virus 
(HIV) infection. Various strategies are utilized routinely 
for treating periodontal diseases. Scaling and root plan-
ing (SRP) followed by the application of locally adminis-
tered antimicrobials (e.g., minocycline hydrochloride) has 
shown a greater reduction in periodontal pocket depths 
than SRP alone. While SRP followed by the administra-
tion of minocycline hydrochloride has been effective in 
arresting periodontal diseases in non–HIV adults, little is 
known about suggested treatment regimens and their 
effectiveness in the HIV positive population. 

The purpose of this study is to assess whether the 
effectiveness of a locally delivered antimicrobial (i.e., mi-
nocycline hydrochloride) used in conjunction with SRP in 
the reduction of periodontal pocket depths in periodon-
tally involved HIV positive adults is comparable to the 
results achieved in a healthy population. One tooth in 
each subject with a periodontal pocket depth equal to 
or greater than five millimeters will be used to assess 
the effectiveness of minocycline hydrochloride used in 
conjunction with SRP.  

The study sample will consist of twenty HIV–positive 
adults from whom a treatment tooth will be selected. 
Only individuals with minimally compromised immune 
system (e.g., CD4 cell count of 200 or greater and WBC 
count ranging from 4 to 11) will be permitted to partici-
pate in the study. Subjects with allergy to tetracyclines 
and a history of or predisposition to oral candidiasis will 
be subsequently excluded from the study. Each study 
tooth will undergo SRP followed by the administration 
of minocycline hydrochloride and re–probed for possible 

The Role of the Dental Hygienist on the Cleft 
Palate Team.

*Sara L. Beres, BA, RDH, MSDH

Individuals with cleft lip and/or palate (CLP) need an-
ticipatory guidance and preventive care for oral health. 
Complexity of CLP requires a multidisciplinary team for 
comprehensive care. 

This study examined roles of dental hygienists on 
CLP teams based on opinions of U.S. CLP team rep-
resentatives. Data were collected via a Web–based 
questionnaire and analyzed using descriptive statistics, 
frequencies, and percentages. Responses were coded 
for roles defined by the American Dental Hygienists’ 
Association (ADHA). Respondents scored roles of the 
dental hygienist based on importance to the CLP team 
as identified by the American Cleft Palate–Craniofacial 
Association during the Neonatal Period and Infancy 
(Birth to 1 year), Childhood to Young Adulthood (1 year 
to 20 years), and Throughout Lifespan of the Case. 

Professional roles of dental hygienists identified by 
the ADHA were educator, researcher, administrator/
manager, advocate, clinician, and public health. Find-
ings provide information about dental hygienists poten-
tial as a member of CLP teams.

six of these subjects as normoglycemic and 28 with 
HbA1c greater than or equal to 5.7%.  Four nonpara-
metric tests revealed statistical significance: Kendall’s 
tau analysis (p=.004), Pearson’s chi–square (p =.000), 
Likelihood ratio (p =.004), and Cramer’s V (p =.000).   
The nonparametric Lambda test (p =.145) did not show 
statistical significance.

Conclusion: This study showed that a safe and mini-
mally invasive dental chairside point–of–care HbA1c 
screening unveiled statistically significant previously un-
identified diabetic and pre–diabetic patients.

periodontal probing depth reduction in one month. A 
one–tail t–test will be used to analyze the study results. 

To interpret the results, the t–obtained will be com-
pared to t–critical. The value of t–obtained will be calcu-
lated using the study results and the formula. The value 
of t–critical will be obtained from the one–tailed test t–
table with a critical error equal to 0.05.

Evaluation of an Audit and Feedback Ap-
proach to Promote Sustainability of a Pedi-
atric Fluoride Varnish Program in a Primary 
Care Setting.

*Nicolette Moultrie, RDHAP, BSDH, MSDH

Problem: Early childhood caries (ECC) is the most 
common chronic disease of childhood.  Rates are high-
est among children from low–income, minority families.  
Although fluoride varnish (FV) is a low cost caries pre-
vention agent, these children have little access to early 
preventive dental care.  Because they frequently visit 
medical providers for their well child exam, it is recom-
mended that primary care providers apply FV to the 
teeth of at risk 1–5 year olds at their well–child visit.

Purpose: To evaluate the effect of an audit and feed-
back intervention on the rate of FV applications during 
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well child visits at 12 months compared to baseline val-
ues in a county safety–net system as measured by elec-
tronic billing data.

Methods: After assessing the rate of FV applications 
among 1–5 year olds at baseline time periods in 8 pri-
mary care clinics, we implemented an audit and feed-
back intervention in 3 clinics identified as low, moderate 
and high FV application performers .  The intervention 
consisted of presenting individual clinic performance 
data for all 8 clinics during site manager interviews and 
in provider focus groups during which barriers and fa-
cilitators for program sustainability were identified. Find-
ings were disseminated to all 8 county health center site 
managers who transmitted them in all staff/ provider 
meetings.

Results: Preliminary 4 month follow–up data indicate 
that FV applications increased from 17% of the 1–5 
year olds in a baseline cohort studied to an overall 79% 
among 1–5 year olds in all 8 clinics.  Barriers, facilitators, 
and 12 month outcomes will be presented.  

Conclusion: Audit and feedback appeared to facilitate 
pediatric FV program sustainability.

Cost Analysis of the Miles of Smiles Pro-
gram, A School–Based Preventive Oral 
Health Program.

*Kylie Siruta, RDH, MSDH, ECP II

The purpose of this study was to provide a cost anal-
ysis of the Miles of Smiles Program, a collaboration be-
tween the University of Missouri–Kansas City (UMKC) 
School of Dentistry and the Olathe School District.

This preventive program was implemented to ad-
dress the access to oral health care issues that affect 
low income children within the school district.  The 
analysis of the program utilized an inventory list and an 
existing de–identified database to determine the costs 
associated with operating the program throughout the 
2008–2009 school term. Costs related to equipment, 
supplies, and personnel were included.

The results of the analysis revealed that the cost 
of operating the program during 2008–2009 was 
$107,515.74. The program received Medicaid reim-
bursement for approximately 1.5% of the total cost of 
operating the program and approximately 6.3% of the 
amount produced through billable services; however, 
challenges with submitting and billing Medicaid claims 
for the first time contributed to this low percentage of 
reimbursement.

It was determined that for the program to be sus-

tainable, continuous external sources of funding or a 
change in the program design would be necessary.

Effects of Low Temperature Atmospheric 
Pressure Plasma on Tooth Whitening.

*Denise M. Claiborne RDH, BSDH, MS(c)

Low temperature atmospheric pressure plasma 
(LTAPP) is a novel science being studied as an alterna-
tive light source to enhance tooth whitening.

The safety and effectiveness of LTAPP has not been 
established therefore; the purpose of this study was to 
determine if LTAPP along with H2O2 gel would safely 
and effectively accelerate the tooth whitening process, 
in terms of lightness and temperature.

The hypotheses were the following: HO1: There is 
no difference in the lightness of teeth exposed to LTAPP 
plus 36% H2O2 gel compared to those with 36% H2O2 
gel alone. HO2:  There is no difference in temperature 
of teeth exposed to LTAPP plus 36% H2O2 gel com-
pared to 36% H2O2 gel alone. Thirty extracted human 
teeth were randomized to three groups: (I) LTAPP plus 
36% H2O2 gel; (II) 36% H2O2 gel only; and (III) con-
trol. Group I received LTAPP plus H2O2 gel at 10, 15, 
and 20 minutes; Group II received H2O2 gel only at the 
same time intervals; and Group III served as a control 
and received no treatment.  Tooth surface temperature 
was measured periodically throughout the experiment 
with a non–contact thermometer.   Pre and post photo-
graphs were taken to compare color using the CIE L* a* 
b* system. Only L* (lightness) values were measured.

Data were analyzed using descriptive statistics and 
t–test at the .05 level. There was a statistically signifi-
cant difference in mean CIE L* values after exposing 
teeth to LTAPP plus H2O2 gel versus H2O2 gel only, in 
the 10 minute group (p–value of .0003) and 20 minute 
group (p–value of .0103). There was no statistically sig-
nificant difference in mean CIE L* values among the 15 
minute group (p–value of .3815). The temperature in 
both groups remained under 80  throughout the study, 
which is below the thermal threat for vital tooth bleach-
ing.

Results indicate that LTAPP + H2O2 mean CIE L* 
values in the 10 and 20 minute groups were signifi-
cantly greater than the H2O2 only groups. However, 
the mean CIE L* values for 15 minute group were not 
significant.

The research revealed the potential for plasma us-
age in the tooth whitening process is promising, and 
may prove to be a new technology to enhance tooth 
whitening.
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CLL Poster Session
Integrating Oral Health Literacy into the 
Dental Hygiene Curriculum–A Model.

*Tomira Luchynskyi, RDH, MHS(c); Susan Calla-
han Barnard, RDH, DHS(c); Lisa M. Duddy, RDH, 
DHS(c)

Bergen Community College

Oral Health Literacy (OHL) is measured as a functional 
literacy – a human’s ability to apply reading skills to daily 
tasks. Overall, all developed instruments (REALD–99, 
REALD–30, TOFHLiD, and OHLI) measure functional lit-
eracy but do not seize the full range of skills required 
for health literacy. Current OHL assessments cannot dis-
tinguish among: reading ability, lack of health–related 
background knowledge, lack of understanding of health–
related language and materials, and cultural differences 
in approaches to health.

The National Assessment of Adult Literacy survey 
revealed that 53% of the adult population in the U.S. 
has intermediate health literacy scores the same sur-
vey found that health literacy varies by ethnicity, race, 
poverty level, and level of education. Studies show that 
patients forget up to 80% of what their doctor tells them 
as soon as they leave the office and nearly 50% of what 
they do remember is recalled incorrectly. Lastly, low HL 
is costly. Recent reports estimate that the cost to the 
American society is now between $106 billion and $238 
billion each year.

The assessment of oral health literacy is important to 
dental hygiene care outcomes. This model focuses on 
oral health communication and education related to age–
targeted prevention, cultural competence, and access to 
care.  Community oral health outreach initiatives and 
partnerships can further educate patients to enhance 
positive treatment outcomes. These topics are covered 
in the second semester clinical course and the third se-
mester Community Oral Health course. The intent of this 
model is to incorporate oral health literacy into clinical 
and community interactions providing baseline informa-
tion to assist in education and treatment strategies.

This model includes student peer collaboration to as-
sess communication and develop effective oral health 
education strategies based on age, educational and cul-
tural backgrounds in the Oral Hygiene II course. Stu-
dents further apply the oral health literacy model to 
community oral health initiatives and a collaborative 
mock grant writing assignment in the Community Oral 
Health course. The evaluation mechanism for success 
for these projects is competence based measuring out-

Survey of Dental Hygiene Journal Peer Re-
viewers.

*Ann Eshenaur Spolarich, RDH, PhD

Arizona School of Dentistry and Oral Health, A.T. 
Still University

Rebecca S. Wilder, RDH, MS

University of North Carolina–Chapel Hill                           
School of Dentistry

Objectives: Peer reviewers are essential contributors 
to quality of publications in scientific journals, yet little 
is known about challenges and benefits of being a peer 
reviewer for a dental hygiene journal.  The purpose of 
this survey research was to examine peer review behav-
iors, ethical and professional concerns, and challenges 
encountered during the peer review process.  

Methods: A nursing survey with established reliability 
and validity was modified to reflect the Dental Hygiene 
profession. IRB approval was obtained and the survey 
was pilot–tested for face validity. A sample of all review-
ers (n=90) for a refereed dental hygiene journal were 
invited to participate in an electronic survey (Survey-
Monkey®).  Eighty three response items measured 6 
constructs: level of involvement in reviewing; relation-
ships with editorial staff; preparation for the role of re-
viewer; experiences and challenges; ethical conflicts; 
and general reviewer experiences.  Reponses were col-
lected electronically and reported in aggregate.  Descrip-
tive statistics were utilized.

Results: Seventy percent responded (n=63). The 
majority (92%) have a masters or doctoral degree. 
Most (67%) are currently involved in research. One to 
three reviews are completed by 78% annually. Reasons 
for turning down invitations to review include timing of 
deadline (63.8%), competing work priorities (46.6%) 

comes related to student knowledge, performance. Pa-
tient outcomes are measured related to knowledge and 
treatment outcomes.  Limitations include cultural belief 
related to health practices, language barriers and access 
to care.

This pilot project demonstrated that opportunities to 
incorporate oral health literacy into the dental hygiene 
curriculum with interdisciplinary activities are also in-
creasing and should continue to be explored to expand 
overall health literacy for both patients and health pro-
fessionals.
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and lack of content expertise (44.8%). Most (68.6%) 
desire access to comments by other reviewers and 76% 
want feedback about their review.  The majority (84.8%) 
are satisfied/very satisfied with communications with 
the editor/editorial staff.  Most have encountered ethi-
cal conflicts with submitted papers, including insufficient 
protection of animal/human subjects, duplicate publica-
tion, plagiarism and legitimacy or honesty in representa-
tion of data. All report a high value of this professional 
opportunity.

Conclusion: Reviewers for dental hygiene journals en-
counter challenges, but value serving in this role and 
desire to improve.

Student Learning Outcomes of Oral Health 
Content Integration into Physician Assistant 
and Nursing Curricula by Dental Hygiene 
Faculty.

*Dianne S. Chadbourne, RDH, MDH and
Linda D. Boyd, RDH, RD, EdD, MCPHS

Forsyth School of Dental Hygiene

The literature indicates many health profession stu-
dents are not well prepared for oral health promotion 
and assessment in their educational programs. This is 
related to a lack of oral health related competencies in 
many allied health curricula.  The purpose of this study 
was to determine the effectiveness of DH faculty deliv-
ering oral health content developed by, Nursing, PAS 
(Physician Assistant Studies) and dental hygiene faculty, 
at a not–for–profit private educational institution, based 
on the discipline–specific accreditation standards and 
course objectives for Nursing and PAS students. 

A pre/post–test was developed by the investigators 
based on the literature and planned oral health content, 
and approved by the IRB. The test items consisted of 
the following: oral health knowledge, perceived level 
of confidence in assessing patients’ oral health, and ef-
fectiveness of the content when delivered by dental hy-
giene faculty. Both nursing and PAS students (n=207) 
completed the pre– and post–tests with sixty–four per-
cent (n=136) of the participants being PAS students and 
36% (n=71) nursing students. 

The mean score for the PA and nursing students on 
the oral health knowledge questions was 77% on the 
pre–test, and 88% on the post–test. Questions related 
to the students’ perceived level of competence in oral 
health assessment on the pre–test indicated that 33% 
(n=68) of the PAS and nursing students felt competent 
in their oral health assessment skills, while on the post–
test 86% (n=177)  felt competent in their assessment 
skills.  In regard to the post–test questions, measuring 
the effectiveness of the dental hygiene faculty in pre-

senting oral health content, 96% (n=198) of the PAS 
students and nursing students felt the involvement of 
the dental hygiene faculty enhanced their learning.  

Comparison of the outcomes of the pre– and post–
tests demonstrated a marked improvement in students’ 
understanding of oral health and disease and in their 
confidence in identifying and assessing oral health is-
sues. In addition, student responses indicated dental 
hygiene faculty were successful in delivering oral health 
content and in enhancing the students’ ability to use this 
knowledge. The success of this interdisciplinary experi-
ence serves as a building block in the development of a 
model for integrating oral health content in other health 
professions.

Building Online Learning Communities in a 
Graduate Dental Hygiene Program.

*Ellen J. Rogo, RDH, PhD; Karen Portillo, RDH, MS

Idaho State University

The literature abounds with research related to build-
ing online communities in a single course; however, lim-
ited evidence is available on this phenomenon from a 
program perspective.  The intent of this qualitative case 
study inquiry was to explore student experiences in a 
graduate dental hygiene program contributing or imped-
ing the development and sustainability of online learning 
communities. Approval from the IRB was received (HSC 
#3618).

Participants were recruited from a stratification of stu-
dents and graduates. Informed consent procedures were 
followed and 17 participants completed semi–structured 
interviews; the interaction was audio recorded, tran-
scribed and verified to ensure verbatim transcription. 
Data analysis was completed through two rounds; one 
for coding responses and the second to develop com-
mon themes.

The participants’ collective definition of an online 
learning community was a complex synergistic network 
of interconnected people who create positive energy. 
The findings indicated the development of this network 
began at the hybrid program orientation. This experi-
ence was beneficial for building a foundation for the 
community and was important for understanding how 
to contribute to online learning and getting connected. 

Factors promoting the learning community were 
based on the commonality of being dental hygienists 
and graduate students, yet different experiences pro-
vided opportunities for learning. Students felt socially 
connected through the development of personal rela-
tionships, mutual appreciation and communication that 
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Self–Selecting When to Take the National 
Board Dental Hygiene Exam.

*Judy A. Kwapis–Jaeger, RDH, MA; Margaret E. 
Coleman, RDH, BS; Kathi R. Shepherd, RDH, MS; 
Jackson B. Linger, DMD, MS

University of Detroit Mercy School of Dentistry

In 2010, the National Board Dental Hygiene Exam 
(NBDHE) switched from a written exam to a computer 
based exam.  This allowed candidates who had applied 
to take the NBDHE and were approved by their Program 
Director, the ability to self–select the date they take the 
exam.  Prior to this, the NBDHE was administered three 
times a year on a designated day in the Spring, Sum-
mer or Fall.  The change of the format of this exam has 
presented the student with the dilemma of self selecting 
when they perceive themselves to be most prepared to 
take and pass the exam. 

The purpose of this study was to determine if a stu-
dent’s personality type (MBTI) and the student’s self–se-
lection of the date an exam is administered increases the 
candidate’s ability to prepare, take and pass the exam. 
The Myers–Briggs Type Indicator (MBTI) was adminis-
tered over a two year period (2008 and 2009) to stu-
dents (n=46) during the first semester of the program.  
In this study, “Early” is defined as students (n=25) who 

Precision Grip Strength in Dental Hygiene 
Students.

*Lisa J. Moravec, RDH, MS; Kathleen O. Hodges, 
RDH, MS; Ellen J. Rogo, RDH, PhD; Deanna C. 
Dye, PT, MA, PhD

University of Nebraska Medical Center

Background: Precision grip is utilized in hand–acti-
vated instrumentation and is accepted as an objective 
index for the functional integrity of the upper extremity. 
Normative data are given as a range that is typical for a 

was respectful and encouraging. A supportive network 
was experienced as being a contributor, receiving posi-
tive feedback, and mentoring each other. Course design 
was another important factor; communicating in Coffee 
Shops and weekly discussions, and participating in group 
and peer review activities. Instructors were viewed as 
active participants in the community, offering helpful 
feedback and being a facilitator in discussions, attentive 
to adult learning principles and available for consulta-
tion.

The findings indicated that factors impeding the de-
velopment of online learning communities related to the 
performance of peers and instructors. Student factors 
included low quality postings by peers or nonparticipa-
tion in discussions, feeling isolated and vulnerable with 
technology, and spending a significant amount of time 
completing coursework. In addition, instructor factors 
included the lack of course organization, online teaching 
experience and technology skills; unrealistic expecta-
tions for assignments and weekly activities; and lack of 
support for students.

Specific factors supporting and impeding the develop-
ment of online learning communities related to the pro-
gram itself, course design, students and faculty. These 
factors are important to consider to maximize student 
learning potential in this environment.

took the exam in either late March through April and 
who were still attending classes.  “Late” is defined as 
students (N=21) who took the exam in the months of 
May through July and had completed classes.  Exit in-
terviews of student’s perception of their preparedness 
to take the NBDHE were conducted at the end of the 
program.  The MBTI data was analyzed using frequency 
distribution and chi square analysis. Personality types 
were identified and strength of individual preferences 
reported.   On the Extrovert (E) / Introvert (I) scale 61% 
of the E’s and 44% of the I’s took the exam early. On 
the Sensing (S) / Intuitive (N) scale 53% of the S’s and 
66% of the N’s took the exam early.  On the Thinking 
(T) / Feeling (F) scale 46% of the T’s and 58% of the F’s 
took the exam early.  On the Judging (J) / Perceiving (P) 
scale 61% of the J’s and 30% of the P’s took the exam 
early.  The distribution of individual personality types in 
the early and late groups were relatively equal except 
on the individual P scale (total n=10) where there was 
a greater number of students in the late group (n=7) or 
70%.  This is consistent with previous MBTI data and P 
type behavior.

NBDHE scores were analyzed.  Twenty–one of the 
forty–six students, or almost 50% of this group took the 
exam in the “Late” period.  Six of these twenty–one stu-
dents were strongly recommended or released by the 
Program Director to take this exam in the “Late” period; 
the remaining 15 self–selected to wait.

The students who took the exam in the “Early” group 
all received higher scores on average compared to the 
“Late” group with the exception that the Perceiving (P) 
students in the “Late” group scored better.

Mentoring, strong counseling and advising to opti-
mally select and make wise choices as to when to take 
the exam may need to be implemented to increase stu-
dents’ success.    Even though the students who took 
it later didn’t score as well as the earlier group, all of 
the “at risk” and the remaining 15 students that self–
selected to wait reported that they felt better prepared 
and more confident than they would have, if they had 
taken it earlier.
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population group. This information is helpful in interpret-
ing evaluation data and assessing a person’s workabil-
ity. Establishing baseline data for pinch grip strength in 
dental hygiene students could led to future findings that 
help identify instrumentation risk factors for musculosk-
eletal disorders.

Problem: Upper extremity musculoskeletal disorders 
are prevalent among dental hygienists; however, no 
normative data exist for precision grip strength.

Purpose: The purpose of the study was to establish 
normative data for precision grip strength in first year 
students. Upon receiving IRB approval, the study com-
pared grip strength at the beginning and end of the fall 
semester of a preclinical course. Also, precision grip 
strength was compared to normative data for the gen-
eral population.

Null hypotheses: There is no statistically significant 
difference in maximum precision grip strength: 1) at the 
beginning and end of the first semester for first year 
dental hygiene students, and 2) between dental hygiene 
students and the normative values.

Methods: A pretest/posttest design was used to com-
pare the precision grip strength at the beginning and 
end of the first semester (n=23). Three maximum pal-
mar pinch grip readings with a B & L pinch gauge were 
taken for each subject’s dominant hand and an average 
reading was determined. 

Results: The assumption of Normality was computed 
using a Shapiro–Wilk test for the pretest and posttest 
scores and no violation of assumption was found (pre-
test p=.996, posttest p=.956); therefore, a parametric 
analysis followed. A paired t–test was used to test for 
a difference in average pretest and posttest scores. No 
statistically significant difference was found (t=–0.257, 
df=22, p=.800) and the first null hypothesis was ac-
cepted (p≤.05). Subsequently, a z–score was computed 
for each participant using the average measurement 
and score recorded by Mathiowetz et al. to adjust for 
age, gender, and dominant hand. Pretest and post-
test z–scores were compared using a paired t–test 
and no statistically significant difference was revealed 
(t=–0.107, df=22, p=.916). This analysis confirmed the 
t–test results. The second null hypothesis also was ac-
cepted (p≤.05).

Discussion: A trend was noticed, although not statis-
tically significant, that many students increased preci-
sion grip strength. Future research is needed to estab-
lish whether this strength increases as instrumentation 
skills develop providing clinical care in the curriculum 
and practice.

Engaging Students in the Provision of Den-
tal Care to Patients Residing in Long Term 
Care Facilities.

Marge Buehner, RDH, RDA, BS, MHSA

University of Detroit Mercy School of Dentistry

The purpose of this long term care outreach program is 
to prepare students to function as integral members of the 
health care team managing and providing dental patient 
care in long term care facilities for institutionalized and/or 
geriatric populations.  Commission on Dental and Dental 
Hygiene Accreditation standards state, “Graduates must 
be competent in assessing the treatment needs of patients 
with special needs.” A University of Detroit Mercy School 
of Dentistry long term care facility outreach program was 
implemented to provide dental (N=85) and dental hygiene 
students (N=25) experiences addressing these standards 
and to engage students in service learning increasing ac-
cess to care for special populations.

Program objectives are to provide students an op-
portunity to:  1) asses the  dental needs of residents in 
institutionalized and/or geriatric settings in order to plan 
and implement appropriate dental care;, 2)  function as 
an integral member of the health care team;, 3) use mo-
bile dental equipment and modify dental skills to meet 
specific patient needs ; and 4) correlate and apply dental 
and biomedical scientific knowledge with medical condi-
tions observed . Clinical rotation sessions include teams of 
both second year dental hygiene and fourth year dental 
students supervised by both a dental and dental hygiene 
faculty member. Experiences are designed to reinforce 
concepts presented in the classroom.  

Students review and analyze patient records including 
medical status, initial admission reports, DNR directives, 
and physician orders. Extra/intraoral examinations are per-
formed, care is then delivered and oral hygiene instructions 
are provided for patients and/or care givers.  Students also 
learn medical acronyms and protocols in writing medical 
consults associated with the patient’s oral care.  The treat-
ment is often performed in a difficult environment warrant-
ing modification of traditional management techniques. 

Initial dental hygiene long term care rotation survey re-
sults revealed that while some students find the rotation to 
be uncomfortable, there was a 71.8 % agreement rate for 
objectives 1 and 2, 74.1 % for objective 3, and 72.9 % for 
objective 4. Students also noted that they feel good about 
the care they are able to provide for this vulnerable popu-
lation. By engaging the students in this model of commu-
nity outreach, their didactic learning is enhanced by way 
of real life hands on experience. They also experience the 
concept of increasing access to care which will hopefully 
inspire them to provide care in this setting in their profes-
sional careers.  
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Superior Plaque and Gingivitis Efficacy of an 
Essential Oil–Containing Mouthrinse
Compared to a 0.07% Cetylpyridinium Chlo-
ride Mouthrinse.

*Sylvia L. Santos, RDH, MS; James A. McGuire; 
Mei–Miau Wu

Johnson & Johnson

C.R. Goyal, BDS; Naresh C. Sharma, DDS

BioSci Research Canada, Ltd.

The antiplaque and antigingivitis benefit of adding an 
antimicrobial rinse to toothbrushing has been clinically 
proven in numerous long term studies. There is sub-
stantial evidence that a marketed mouthrinse containing 
a fixed combination of essential oils significantly reduces 
and inhibits supragingival plaque and gingivitis.  The ob-
jective of this six month clinical study was to compare 
the effectiveness of rinsing with Cool Mint LISTERINE® 
Antiseptic and Crest® PRO–HEALTH™ mouthrinse, in re-
ducing dental plaque and gingivitis in a six–month pe-
riod. A 5% hydroalcohol control rinse served as a nega-
tive control.

This was a randomized, controlled, observer–blind, 
parallel group, IRB approved, 6–month clinical trial.  At 
baseline, subjects presented to the clinical site having 
refrained from oral hygiene for at least 8 hours.  Quali-
fied subjects were randomized to one of three treat-
ment groups: Cool Mint LISTERINE® Antiseptic (CML), 
Crest® Pro–Health™ (CPH) rinse or 5% hydroalcohol 
control rinse.  Subjects brushed their teeth twice daily 
with Crest Vivid White toothpaste and rinsed with their 
assigned rinse for 30 seconds.  At the three– and six–
month visits, the Modified Gingival Index (MGI), Turesky 
Modification of the Quigley–Hein Plaque Index (PI) and 
the Bleeding Index (BI) were scored and oral tissue ex-
aminations performed.  

The primary efficacy variables were mean MGI and 
mean PI at 6 months.  Statistical comparisons were 
based on a one–way analysis of covariance model with 
treatment as factor and corresponding baseline value as 
a covariate. A total of 356 subjects completed the study. 
Both CML and CPH, were significantly better than the 

Evaluation of the Addition of a Water Floss-
er to Sonic Toothbrusing: Effect on Plaque, 
Bleeding and Gingivitis.

*Deborah M. Lyle, RDH, MS

Water Pik, Inc.

C. Ram Goyal, BDs; Jimmy G. Qaqish BS(c)

BioSci Research Canada, Ltd.

Reinhard Schuller, MS(c)

Reinhard Schuller Consulting

Finding an effective oral care regimen that is easy, 
fast, and effective can be challenging.  This study evalu-
ates the oral care regimen of a water flosser and sonic 
toothbrush on bleeding, gingivitis and plaque.

The primary objective of this study was to compare 
the effectiveness of a water flosser plus sonic toothbrush 
to a sonic toothbrush alone on the reduction of bleeding, 
gingivitis, and plaque.  The secondary objective was to 
compare the effectiveness of different sonic toothbrush-
es on bleeding, gingivitis, and plaque.

One hundred and thirty–nine subjects completed this 
randomized, four–week, single–masked, parallel clinical 
study.  Subjects were randomly assigned to one of four 
groups: Group I used a water flosser plus sonic tooth-
brush (WFS), Group 2 used a sonic toothbrush (SPP), 
Group 3 used a sonic toothbrush (SF), and Group 4 
used a manual toothbrush (MT).  Subjects were pro-
vided written and verbal instructions for all power prod-
ucts.  MT users continued with their normal brushing 
method.  Data were evaluated for whole mouth, facial, 
and lingual surfaces for bleeding on probing (BOP) and 
gingivitis (MGI).  Plaque data were evaluated for whole 
mouth, lingual, facial, approximal, and marginal areas 
of the tooth using the Rustogi modification of the Navy 
Plaque Index (RMNPI).

All groups showed significant reduction from baseline 
in BOP, MGI, and RMNPI scores for all areas measured 
at four–weeks (p<0.001). The reduction of whole mouth 
BOP scores was significantly higher for the WFS group; 
34% more effective than the SPP group (p=0.008), 
70% more effective than the SF group (p<0.001) and 
1.59 times more effective than the MT group (p<0.001) 
at four–weeks. The whole mouth reduction of MGI was 
significantly higher for the WFS group; 23% more ef-
fective than SPP, 48% more effective than SF, and 1.35 
times more effective than MT at four–weeks (p<0.001).  
The WFS group showed significantly better reductions 
for whole mouth RMNPI scores; 18% more effective 
than the SPP group (p=0.003), 52% more effective 
than SF (p<0.001), and 1.34 times more effective than 

the MT group (p<0.001).   The SPP sonic toothbrush 
was significantly higher than the SF sonic toothbrush for 
whole mouth BOP scores (26%), MGI scores (20%) and 
RMNPI scores (29%) (p<0.001).

The water flosser plus sonic toothbrush is an effec-
tive regimen for improving oral health indices and sig-
nificantly more effective than sonic brushing alone.  The 
SPP toothbrush is significantly more effective at improv-
ing oral health indices than the SF toothbrush.
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negative control, (p<0.001) and CML was significantly 
better than CPH for both MGI and PI, with 12.6% and 
32.3% reductions, respectively, at 6 months (p<0.001.  
At six month, mean difference from baseline was 0.84 
and 0.67 for CML and CPH, respectively.  With respect to 
plaque, six month PI mean difference from baseline was 

1.77 and 1.42 for CML and CPH, respectively.

In this six–month, randomized, controlled clinical 
study Cool Mint LISTERINE® provided superior anti-
plaque and antigingivitis benefits compared to Crest® 
Pro–Health™ rinse.


