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his issue of the Journal of 
Dental Hygiene (JDH) will 
introduce the first article 
of a series regarding the 
Advanced Dental Hygiene 

Practitioner (ADHP) model. The 
American Dental Hygienists’ As-
sociation (ADHA) recognized the 
need to develop a mid-level provid-
er following the Surgeon General’s 
Call to Action Report in 2003, which 
specifically requested an increase in 
the oral health workforce diversity, 
capacity and flexibility. Following 
the ADHA House of Delegates rec-
ommendation, a task force was ap-
pointed to develop a model for the 
ADHP that included specific com-
petencies and a sample curriculum. 
The ADHP Competency Document 
was published by ADHA in 2008. 

At present, several states are 
working to include the ADHP mod-
el in their practice acts. Several 
states are in the stages of studying 
how this model may be adapted to 
their own populations’ oral health 
needs. Many stakeholders and den-
tal providers continue to have ques-
tions about the ADHP model so the 
JDH is taking the lead and publish-
ing articles that will further explain 
and define this mid-level provider 
model. 

The first article in the series will 
focus on the reasons that it is neces-
sary for this provider to be educated 
at the graduate level. This is an im-
portant topic, since other mid-level 
health care providers are educated 
at the graduate level, whether it be 
at the Master’s level or the Doctoral 
level. The term “mid-level” actu-
ally describes a provider who is “in 
between” a doctor and those health 

care providers who are educated at 
the undergraduate or certification 
level. In fact, many new provider 
models that are also being devel-
oped to address the Surgeon Gener-
al’s call are innovative models, but 
do not specifically address the niche 
that the ADHP addresses, which is 
a graduate educated, mid-level pro-
vider.

In subsequent issues, other arti-
cles will address the legislative ini-
tiatives and public policies that need 
to be accomplished for the ADHP to 
become a reality. These steps will 
undoubtedly occur in our individual 
states and federal agencies. In order 
for ADHPs to practice, state legis-
latures will need to add this prac-
tice to their state dental statutes, 
universities will need to add cur-
riculum to their existing graduate 
programs or develop new Master’s 
level programs in dental hygiene to 
establish the new provider, and state 
and federal agencies will need to set 
policies so that the ADHP can help 
serve the citizens.

Topics such as the integration of 
the Healthy People objectives and 
the Surgeon General’s recommen-
dations into the ADHP model will 

be presented to further describe the 
model’s relationship with the pub-
lic’s health. The topic of how the 
ADHP model will advocate for the 
underserved populations who con-
tinue to be dentally underserved 
will be discussed. In addition, in-
formation about how this model 
can reach out to those in need and 
manage their care within dental care 
delivery will be presented.

The overall vision statement 
for the ADHP is to extend primary 
oral health care to all. The develop-
ment of the ADHP is a significant 
advancement for the dental hygiene 
profession, but most importantly 
it can help those populations that 
need dental care the most. Millions 
of Americans struggle to obtain ac-
cess to oral health care services; the 
ADHP model should be able to pro-
vide a range of preventive, restor-
ative, and prescriptive services that 
will help to alleviate patients’ pain, 
manage their infections, and get pa-
tients in the pipeline for additional 
treatment. This model can be part of 
the solution to make our dental care 
delivery system more effective and 
efficient.
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Eickholz Peter, Kaltschmitt J, 
Berbig J, Reitmeir P, Pretzl B. 
Tooth loss after active periodon­
tal therapy: patient-related 
factors for risk, prognosis 
and quality of outcome. J Clin 
Periodontol. 2008;35(2):165-174.

Objectives: Assessment of pa-
tient-related factors contributing (1) 
to tooth loss and (2) to the quality 
of treatment outcome 10 years after 
initiation of anti-infective therapy. 

Material and Methods: All pa-
tients who had received active peri-
odontal treatment 10 years ago by 
the same examiner were recruited 
consecutively until a total of 100 
patients were re-examined. Re-ex-
amination was performed by a sec-
ond examiner and included clinical 
examination, test for interleukin-1 
(IL-1) polymorphism, smoking his-
tory, review of patients’ files (e.g. 
regularity of supportive periodontal 
therapy: SPT). Statistical analysis 
included Poisson and logistic re-
gressions. 

Results: Fifty-three patients at-
tended SPT regularly, 59 were fe-
males, 38 were IL-1 positive. Poisson 
regressions identified mean plaque 

index during SPT (p<0.0001), irreg-
ular attendance of SPT (p<0.0001), 
age (p<0.0001), initial diagnosis 
(p=0.0005), IL-1 polymorphism 
(p=0.0007), smoking (p=0.0053), 
and sex (p=0.0487) as factors sig-
nificantly contributing to tooth loss. 
Additionally, mean plaque index 
during SPT (p=0.011) and irregu-
lar SPT (p=0.002) were associated 
with a worse periodontal status 10 
years after initiation of therapy. 

Conclusion: The following risk 
factors for tooth loss were identified: 
ineffective oral hygiene, irregular 
SPT, IL-1 polymorphism, initial di-
agnosis, smoking, age and sex.

Commentary

The primary aim of surgical and 
nonsurgical periodontal treatment is 
to control loss of attachment and re-
tain teeth over the person’s lifetime. 
Over the past three decades, consid-
erable research has explored factors 
that are associated with an increase 
risk for tooth loss, and those that pre-
dict progressive loss of attachment. 
Following definitive periodontal 
treatment, numerous variables have 
been shown to influence stability 
of the periodontium. Regular sup-
portive periodontal therapy (SPT) 
has been shown to be crucial for 
long-term management of patients. 
Other variables have been identified 
as important predictors of advancing 
disease, as well. While this field of 
inquiry has identified multiple risk 
factors, many of the classic studies 
were retrospective in design or only 
used clinical characteristics of dis-
ease progression as surrogate mark-
ers of tooth loss. One premise of the 

current study is that since the goal of 
periodontal treatment is to preserve 
the dentition, evaluating the rela-
tionship of predictors of tooth loss 
is important in understanding the 
multifactorial nature of periodontal 
progression. In addition, recent evi-
dence on the importance of genetic 
predisposition as a predictor of tooth 
loss has been controversial. This 
study was uniquely designed, using 
a prospective approach, to model the 
periodontal outcomes, tooth loss and 
disease progression, 10 years fol-
lowing initial therapy.  Predictors of 
these two outcomes included base-
line clinical findings and associated 
prognosis, IL-1 polymorphism test-
ing, smoking history, diabetes status, 
and reason for previous tooth loss.

Subjects in this study were 100 
patients who had received either sur-
gical or nonsurgical (SRP under lo-
cal anesthesia) treatment at the peri-
odontal clinic at the University of 
Heidelberg by a single trained perio-
dontist beginning in 1992. Subjects 
had to have complete radiographs 
and clinical records obtained prior 
to treatment in order to be included 
in the 10-year re-examination.

At the 10-year (±6 months) re-
examination period, gingival bleed-
ing, plaque score, pocket depth, 
clinical attachment levels, suppura-
tion and, where relevant, furcation 
involvement were assessed at 6 
sites per tooth by a single examiner. 
Complete periapical radiographs 
were obtained and the amount of 
bone loss measured at the most se-
verely affected site using a Schei 
ruler. Based on that measurement, 
teeth were categorized into 1 of 5 
groups based on severity of bone 
loss. In addition, interproximal sites 
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to Clinical Practice is to present 
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with the most severe loss were also 
characterized as to whether there 
was an infrabony defect or not. 
Where present, infrabony pockets 
were grouped as to shallow, moder-
ate or deep defects. These data were 
used to assign a prognostic rating 
to each tooth in the mouth that was 
categorized as either hopeless (bone 
loss >75%), questionable (bone loss 
between 50% and 75% or presence 
of an angular defect or furcation 
involvement), or good (bone loss 
<50% with no angular defect or 
furcation involvement). Based on 
these tooth-level ratings, a patient 
prognosis index was computed by 
summing the number of question-
able teeth and hopeless teeth and 
subjects subsequently divided into 
3 prognostic categories: (A) Prog-
nosis Index <0.27; (B) 0.27 ≤ Prog-
nosis Index <0.5, and (C) Prognosis 
Index >0.5. All patients were tested 
for Interleukin – 1 polymorphism 
using the IAI ParoGen Test. Pa-
tients who had lost teeth during the 
10-year period were queried as to 
the reason. Smoking status was also 
obtained and subjects categorized 
as to current, former (quit smoking 
at least 5 years prior) and never. 

Patients’ charts were also exam-
ined to extract information that re-
flected home and professional care 
during the 10-year period. Mean 
scores were computed for gingival 
and plaque indices that had been 
documented at SPT visits, and ir-
regularity of SPT determined by 
whether the patient had extended 
the SPT recall interval by more than 
twice at any point over 10 years. 
Lastly, each individual was assigned 
to 1 of 4 levels of periodontal treat-
ment outcome using a composite 
of clinical findings proposed by the 
Swiss Dental Society. 

The primary outcome variable 
used for statistical analyses was 
tooth loss after Active Periodontal 
Treatment (APT). One hundred for-
ty-five patients who had been treated 
10 years before were invited to par-
ticipate; however, 42 were unwilling 
to be re-examined and 3 did not have 

sufficient data for inclusion. Patients, 
who ranged in age from 15 to 67 at 
initial therapy, were reexamined at 
the 10-year period. Fifty-nine were 
female, and 53 participants received 
regular SPT. Overall, 89 were clas-
sified as well maintained, with the 
remainder categorized as downhill 
or extremely downhill.

Data were analyzed using Pois-
son regression analysis to predict 
tooth loss as a function of multiple 
variables, including irregular SPT, 
Interleukin – 1 polymorphism, se-
verity of initial diagnosis, smoking, 
plaque control over 10 years, age, 
gender and presence of diabetes. 
This analytical technique allows for 
the assessment of each variable’s 
contribution to predicting tooth loss 
while controlling for other variables. 
Results showed that regular SPT 
had a protective effect against tooth 
loss, whereas IL-1 polymorphism, 
age, female gender, smoking and di-
agnosis of aggressive or severe dis-
ease increased the risk of tooth loss. 
Of particular interest was the pro-
tective effect of SPT. Fifty-three in-
dividuals who received regular SPT 
lost on average 0.55 (±0.99) teeth 
compared to 2.68 (±4.44) for those 
not receiving regular SPT. Also, 38 
patients were determined to be IL-1 
positive and they lost on average 
2.24 (±4.82) teeth compared to 1.13 
(±1.74) for the IL-1 negative pa-
tients. The Prognosis Index did not 
have a significant association with 
tooth loss; however, a high level of 
risk at the start of SPT was associat-
ed with increased tooth loss during 
the 10-year period. Lastly, logistic 
regression was used to predict peri-
odontal treatment outcome clas-
sification as a function of multiple 
variables. Only regular SPT and av-
erage plaque control over time were 
statistically significant predictors of 
better periodontal outcomes.

These results have important im-
plications for the dental hygienist. 
Results from the Poisson regression 
showed that several nonmodifiable 
risk factors are associated with tooth 
loss, including age, gender and IL-1 

polymorphism. Knowledge of this 
information can assist the clinician 
in selecting appropriate SPT inter-
vals and encouraging adherence 
on the part of patient. Moreover, 
for each 10% increase in average 
plaque score over the 10-year pe-
riod, there was a 58% increased risk 
for tooth loss.

Improving plaque control over  
time is an important modifiable risk 
factor that is well within the dental 
hygienist’s scope of influence. Re-
cent findings in health psychology 
suggest that changing patients’ be-
havior rather than providing author-
itative information should be the 
goal of clinician-patient communi-
cation.1-6 When patients are ready 
for change, providing information 
can be beneficial in supporting im-
proved health behavior. However, 
many periodontal patients are not 
ready for change and can become 
resistant when clinicians use overt 
persuasion. Strategies such as mo-
tivational interviewing may have 
utility for changing patient behavior 
and reducing risk of tooth loss asso-
ciated with poor plaque control. 

Matuliene G, Pjetursson BE, 
Salvi GE, Schmidlin K, Bragger 
U, Zwahlen M, Lang NP. 
Influence of residual pockets 
on progression of periodontitis 
and tooth loss: results after 11 
years of maintenance. J Clin 
Periodontol. 2008;35(8):685-695.

Background: Limited evidence 
exists on the significance of residu-
al probing pocket depth (PPD) as a 
predictive parameter for periodontal 
disease progression and tooth loss. 

Objective: The aim of this study 
was to investigate the influence of re-
sidual PPD ≥5 mm and bleeding on 
probing (BOP) after active periodon-
tal therapy (APT) on the progression 
of periodontitis and tooth loss. 

Material and Methods: In this 
retrospective cohort, 172 patients 
were examined after APT and sup-
portive periodontal therapy (SPT) 
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for 3–27 years (mean 11.3 years). 
Analyses were conducted using in-
formation at site, tooth and patient 
levels. The association of risk fac-
tors with tooth loss and progression 
of periodontitis was investigated 
using multilevel logistic regression 
analysis.

Results: The number of residual 
PPD increased during SPT. Com-
pared with PPD≤3 mm, PPD=5 mm 
represented a risk factor for tooth 
loss with odds ratios of 5.8 and 7.7, 
respectively, at site and tooth lev-
els. The corresponding odds ratios 
for PPD=6 mm were 9.3 and 11.0 
and for PPD≥7 mm 37.9 and 64.2, 
respectively. At patient level, heavy 
smoking, initial diagnosis, dura-
tion of SPT and PPD≥6 mm were 
risk factors for disease progression, 
while PPD≥6 mm and BOP≥30% 
represented a risk for tooth loss. 

Conclusion: Residual PPD≥6 
mm represents an incomplete peri-
odontal treatment outcome and re-
quires further therapy.

Commentary

Preventing tooth loss in peri-
odontal patients continues to be the 
goal of periodontal therapy. While 
many researchers have attempted to 
identify risk factors that influence 
that natural history of progressive 
periodontal attachment loss and 
tooth loss, few studies have exam-
ined the impact of residual pockets 
following active treatment on mean-
ingful outcomes. Researchers at the 
University of Bern in Switzerland 
recently explored the influence of 
residual periodontal pockets and 
bleeding on probing on progres-
sion of periodontitis and tooth loss. 
The study team used a retrospective 
approach to identify patients who 
had been treated by periodontal 
residents at that institution between 
the years 1978 and 2002. A total of 
392 patients were identified, and of 
those, 199 agreed to participate and 
be re-examined. Inclusion criteria 
for participation stipulated that sub-

jects must have two complete sets 
of periodontal and radiographic re-
cords; one obtained prior to active 
periodontal therapy and one from 
the end of active treatment. Of the 
original 199 patients, 122 met these 
criteria. The sample consisted of 
55.2% women, and subjects’ mean 
age was 45 (±11) years.

Data on prevalence of residu-
al pockets of varying depths and 
bleeding on probing was obtained 
from the post-APT records. These 
data were also used to retrospective-
ly classify patients as having Level 
1 or Level 2 periodontitis. Level 1 
was defined as presence of proximal 
attachment loss of ≥3 mm in two or 
more teeth. Patients were classified 
as Level 2 if they had proximal at-
tachment loss of ≥5 mm in at least 
30% of teeth. Active treatment de-
livered by the residents consisted 
of scaling and root planing (SRP) 
under anesthesia, if needed. Peri-
odontal surgery was performed fol-
lowing re-evaluation if indicated by 
response to SRP. Subjects requiring 
prosthetic therapy received treat-
ment by either implants or fixed 
prostheses. All subjects, including 
those who had received or who had 
refused surgery, received SPT fol-
lowing APT by their private dentist 
or at the University of Bern.

At the re-examination appoint-
ment, patients were asked about 
their smoking habits and frequency 
of SPT over the post-APT period and 
then reclassified as being progressive 
or not. The criterion for determining 
“progressive” was having at least 2 
teeth with additional attachment loss 
of ≥3 mm. The average time period 
between APT and re-examination 
ranged from 3 to 27 years, with an 
average of 11.3 (±4.9) years. Pa-
tients’ average age at re-evaluation 
was 56.6 (±11 years).

An advanced statistical analysis 
(multilevel logistic regression) was 
used to account for periodontal sites, 
clustered within teeth, which were 
clustered within patient in assessing 
tooth loss. This strategy accounts 
for the fact that sites and teeth are 

not independent of the patient, thus 
improving the validity of statistical 
decisions made about relationships 
of risk factors to periodontal out-
comes. Because progression of peri-
odontitis is a patient-level outcome, 
a more straightforward analytical 
approach (logistic regression) was 
used in this analysis. 

After APT, 98 patients received 
their SPT at the university, whereas 
73 returned to their private dentist. Pa-
tients’ self-report of SPT visits showed 
that the SPT intervals were signifi-
cantly (p < .0001) shorter for subjects 
attending the university clinic, with 
95% receiving SPT at least twice or 
more times per year compared to 68% 
in the private sector.

At the end of active treatment 
(APT), approximately 29% of pa-
tients had no residual pockets ≥5 
mm, 40% had 1 to 4, 16 % had 5 
to 8 and 15% with ≥9 sites. At the 
reexamination period (again, on av-
erage 11 years later) these values 
had shifted to 19% with no sites 
≥5mm, 41% with 1 to 4 sites, 18% 
with 5 to 8 sites and 23% with 9 or 
more sites. Of particular note, the 
percent of patients with >9 sites 
in smokers increased from 31% to 
52% between active treatment and 
re-examination. In nonsmokers, the 
increase was considerably smaller, 
from 7% to 15%. The trend for full-
mouth bleeding scores was similar, 
with more bleeding on probing on 
average noted at re-examination.

At the tooth level, results showed 
that the odds of tooth loss at re-ex-
amination increased dramatically 
as a function of increasing residual 
pocket depth present at end of treat-
ment, and that this effect was dra-
matically influenced by presence of 
bleeding at that site. When the analy-
sis was conducted at the patient lev-
el, the picture of risk for tooth loss 
became clearer. Patient-level factors 
that were significantly predictive 
of tooth loss included full-mouth 
bleeding scores >30%, a diagno-
sis of Level 2 disease, the years of 
SPT over 10 years and presence of 
residual pockets >6 mm after APT. 
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Smoking habits, health status, gen-
der and age were not significant pre-
dictors of tooth loss. However, when 
periodontal progression was mod-
eled as the outcome, heavy smoking 
was a predictor of progression along 
with SPT exceeding 10 years, Level 
2 diagnosis, presence of at least 1 
site >6 mm, or >9 sites with pocket 
depths of ≥5 mm at the end of APT.

These results contribute new in-
formation to our understanding of 
periodontal progression and tooth 
loss over time. The authors argue 
effectively that the true measure of 
periodontal therapy success should 
be preventing loss of teeth. While 
measuring periodontal pocket depth 
and attachment loss over time (e.g., 
periodontal progression) is the focus 
of periodontal supportive therapy 
and maintenance, the importance of 
these data lies in their predictive val-
ue rather than in the data themselves. 
One shortcoming of the current study 
is that reason for tooth loss was not 
explicitly tied to progression of peri-
odontal disease. It is likely that some 
teeth may have been extracted dur-
ing the study period as a result of 
caries, fracture or endodontic prob-
lems. The impact of this source of 
error on results is not known; how-
ever, it could attenuate the predic-
tive strength of the patient-level and 
site-level factors on tooth loss. Ad-
ditionally, patients in this study were 
treated by a number of dentists dur-
ing the study period. As philosophies 
and subsequent treatments may have 
differed, it is possible that clinician 
decisions to maintain versus extract 
teeth may have varied as well. De-
spite this, the concordance of these 
findings to those reported by other 
authors gives additional support to 
concern regarding the potential neg-
ative consequences of not retreating 
bleeding residual pockets following 
active therapy.

The Bottom Line

Periodontal disease continues 
to be the number one reason for 

tooth loss in the U.S. Oral Health in 
America: A Report of the Surgeon 
General (Department of Health and 
Human Services, 2000) reports that 
approximately 22% of individu-
als have destructive periodontal 
disease.7 Beyond the financial and 
quality of life impact periodontal 
disease has on individuals, there 
is also a concomitant economic 
impact on society in terms of lost 
productivity and revenue. Dental 
hygienists commonly spend a great 
amount of time attending to the 
needs of individuals and communi-
ties with gingival and periodontal 
diseases with the intent of reducing 
the burden of disease. However, it 
is not uncommon in private practice 
for dental hygienists to attend to 
the direct patient care issues (SRP) 
and lose sight of how residual dis-
ease might affect tooth retention. 
In many dental offices, the amount 
of time allotted for dental hygiene 
treatment, along with third-party re-
imbursement limitations, can force 
the clinician to make compromises 
in the extent and frequency of den-
tal hygiene care. Dental hygienists 
are fortunate if they have 60-minute 
appointments in which to provide 
care. This timeframe has become 
a standard appointment interval, 
and was originally supported by the 
findings of Schallhorn and Snider.8 
In 1981, Schallhorn and Snider de-
termined that routine dental hygiene 
care consisted of the following: 
patient greeting, health history up-
date, dental screening, periodontal 
assessment and recording, plaque 
index, oral hygiene review, polish-
ing and flossing, scaling and root 
planing, assessment of caries and 
defective restorations, chemical 
therapy (if needed), fluoride rinse, 
dismissal and reappointment of the 
patient.8 In their assessment, no 
consideration was given to degree 
of residual disease present, and this 
study was conducted prior to the 
development of universal precau-
tions for infection control as well as 
before adjunctive treatments such 
as local drug delivery. This begs 

the question of whether adequate 
and appropriate periodontal sup-
portive care can be provided within 
a 60-minute dental hygiene ap-
pointment. While these studies do 
not directly address this dilemma 
nor suggest what treatment should 
be rendered, they do provide good 
longitudinal evidence supporting 
the need to more aggressively treat 
residual bleeding pockets. More im-
portantly, they suggest that “watch-
ing” a tooth with residual bleeding 
pockets is not a valid strategy when 
the goal of therapy is to retain teeth. 
The results of these two studies do, 
however, provide evidence to sup-
port the following conclusions:

•	�The primary goal of periodon-
tal treatment is maintenance of 
a functional dentition and pre-
vention of tooth loss.

•	�Over time, factors including 
regular SPT and good plaque 
control can reduce the odds of 
periodontal disease progression 
and tooth loss.

•	�Following active periodontal 
treatment, the presence of re-
sidual periodontal pockets (both 
bleeding and non-bleeding) sig-
nificantly increases the odds for 
future periodontal attachment 
loss and tooth loss.

•	�Interleukin – 1 (IL-1) polymor-
phism increases the odds of 
disease progression and tooth 
loss.

Summary

The practice of dental hygiene is 
frequently constrained by expecta-
tions of the supervising employer 
and third-party coverage related to 
procedures and recall intervals. This 
can put the clinician in a compro-
mising situation where short-term, 
procedure-based goals outweigh 
the long-term goal of preserving 
the dentition. Examining the long-
term consequences of residual dis-

Linking Research 
continued on page 61     
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ease (following active treatment) 
and irregular SPT provides a strong 
rationale for re-evaluating our cur-
rent standards of practice. Ulti-
mately, the dental hygienist must 
advocate on behalf of the patient 
for effective and appropriate care. 
This may involve having critical 
discussions with other members of 
the dental team about modifying of-
fice standards and policy to ensure 
that new evidence is considered in 
the provision of treatment and long-
term management of patients. As I 
have stated in previous columns, it 
is often the dental hygienist who is 
charged with providing nonsurgi-
cal periodontal care and evaluating 
the results of such care. This puts 
the dental hygienist in the impor-
tant role of influencing best prac-
tice standards in the dental office. 
This is most effectively achieved 
by being knowledgeable of current 
and developing evidence, focusing 
on desired outcomes, and being an 
active advocate for patients in the 
dental practice.

Keeping an eye on the evolu-
tion of scientific evidence is critical 
if our primary goal is to improve 
the health status of individuals and 
communities. Remaining current is 
no longer an option for clinicians. 
Engaging in outdated practice stan-
dards and relying on knowledge 
acquired years ago to guide clini-
cal decisions not only threatens oral 
health of individuals, but threatens 
the viability of the profession of 
dental hygiene.
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Introduction

Low temperature atmospheric 
pressure plasma (LTAPP), also 
known as “cold” or nonthermal 
plasma, is an innovative technology 
that has the potential to destroy mi-
croorganisms.1 Most of the visible 
universe is made up of plasma, re-
ferred to as the fourth state of mat-
ter, which is a partly ionized gas 
comprised of molecules, atoms, 
electrons and ions. The remaining 
1% of the visible universe consists 
of three other states of matter: sol-
ids, liquids and gases. Most plasmas 
are very hot, with temperatures up 
to thousands of degrees centigrade; 
however, cold plasma denotes tech-
nology that operates at or near room 
temperature. 

Plasma technology can be thought 
of as cold combustion producing 
highly reactive free radicals via 
electron-neutral collisions instead 
of using heat.2 Researchers have 
investigated plasma technology for 
a wide spectrum of biomedical and 
commercial applications including 
decontamination of food and mili-
tary equipment and sterilization of 
medical/dental instruments, as well 
as the killing of airborne and surface 
pathogens.3 The development of an 
alternative to traditional steriliza-
tion methods that is safer, faster, and 
more cost effective would have far- 
reaching implications for the dental 
and medical professions. Moreover, 
cold plasma has the potential to 

impact the health care profession 
beyond sterilization purposes; in 
particular, inactivating microorgan-
isms associated with oral diseases 
and wound infections. 

Numerous studies have been con-
ducted investigating the effective-
ness of cold plasmas to inactivate 
strains of bacteria, such as Bacillus 
atrophaeus (previously called Bacil-
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Abstract

Introduction: Cold plasma, also known as Low Temperature Atmo-
spheric Pressure Plasma (LTAPP) is a novel technology consisting of 
neutral and charged particles, including free radicals, which can be 
used to destroy or inactivate microorganisms. Research has been con-
ducted regarding the effect of cold plasma on gram-positive bacteria; 
however, there is limited research regarding its ability to inactivate the 
spore-formers Geobacillus stearothermophilus and Bacillus cereus. 

Purpose: The purpose of this study was to determine if cold plasma inac-
tivates G. stearothermophilus and B. cereus vegetative cells and spores.

Methods: Nine hundred eighty-one samples were included in this 
study (762 experimental and 219 controls). Experimental samples were 
exposed indirectly or directly to cold plasma, before plating and incu-
bating for 16 hours. Control samples were not exposed to cold plasma. 
The percentage-kill and cell number reductions were calculated from 
Colony Forming Units (CFU). Data were statistically analyzed at the .05 
level using one-way ANOVA, Kruskal Wallis and Tukey’s tests. 

Results: There was a statistically significant difference in the inacti-
vation of G. stearothermophilus vegetative cells receiving indirect and 
direct exposure (p=0.0001 and p=0.0013, respectively), as well as for 
B. cereus vegetative cells and spores (p=0.0001 for direct and indirect). 
There was no statistically significant difference in the inactivation of G. 
stearothermophilus spores receiving indirect exposure (p=0.7208) or 
direct exposure (p=0.0835). 

Conclusion: Results demonstrate that cold plasma exposure effec-
tively kills G. stearothermophilus vegetative cells and B. cereus vegeta-
tive cells and spores; however, G. stearothermophilus spores were not 
significantly inactivated. 

Key Words: Cold plasma, Low Temperature Atmospheric Pressure 
Plasma (LTAPP), bacteria, spores, sterilization
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lus subtilis), Escherichia coli, and 
Staphylococcus aureus.4-7 However, 
there is limited research regard-
ing the inactivation of Geobacillus 
stearothermophilus, formerly called 
Bacillus stearothermophilus, and 
Bacillus cereus. The two microor-
ganisms chosen for this study were 
selected because of their distinct 
differences. G. stearothermophilus 
is commonly found on biological 
indicator test strips to verify steam 
or chemical vapor sterilization of re-
sistant microorganisms, whereas B. 
cereus is associated with food poi-
soning; both are extremely resistant 
to heat at the spore stage.8,9 

Cold plasma may be utilized to 
inactivate microorganisms via in-
direct or direct methods. Indirect 
or “remote” cold plasma exposure 
requires the bacteria to be placed 
away from the plasma discharge; 
therefore, the samples are placed 
in an adjacent chamber (Figure 1). 
Conversely, direct cold plasma ex-
posure occurs when the samples are 
placed directly under (within inch-
es of) the plasma plume discharge 
(Figure 2).4,10,11

The purposes of this investiga-
tion were to (1) evaluate the effec-
tiveness of cold plasma in destroy-
ing G. stearothermophilus and B. 
cereus, (2) determine which type of 
cold plasma exposure (indirect or 
direct) has the greatest kill and, (3) 
assess the minimum time needed to 
achieve a statistically significant re-
duction in the number of bacterial 
colonies.

Review of the Literature

Sterilization and decontamination 
are essential components of infection 
control within the dental and medi-
cal communities. Ensuring that ster-
ilization techniques are effective is a 
major concern to health care profes-
sionals. Sterilization occurs when all 
microorganisms, spores and viruses 
are destroyed or inactivated.12-14 Cold 
plasma technology has the potential 
to become a more cost effective and 
less time-consuming procedure, 
as well as produce less toxic waste 
when compared to the traditional 
types of sterilization, such as steam, 
dry heat, ethylene oxide, or chemical 
vapor methods.4,12,14

Cold plasma produces greater 
structurally damaging effects on 
gram-negative bacteria, such as E. 
coli, than to gram-positive bacte-
ria.5 Gram-negative bacteria experi-
ence structural damage to the outer 
membrane following exposure to 
cold plasma, whereas more resistant 
gram-positive bacteria do not show 
the same degree of morphological 
effects.15 According to Laroussi and 
colleagues,5 even though structural 
damage was not observed in gram-

positive bacteria following expo-
sure, the bacteria remaining were 
nonviable, suggesting that cold plas-
ma inactivates the microorganisms 
without changing their structure. 

G. stearothermophilus, a gram-
positive, aerobic, spore-forming 
microorganism, is extremely resis-
tant to high heat and pressure.16 This 
microorganism is commonly asso-
ciated with spoiling liquid foods in 
vending machines, such as coffee, 
and is incorporated on biological 
indicator strips as a way to monitor 
sterilization methods.16 

B. cereus, a gram-positive, aero-
bic, spore-forming, microorganism, 
was chosen because it is an oppor-
tunistic pathogen which commonly 
causes food poisoning and has also 
been associated with periodontal 
disease and bacteremias.17-19 Cer-
tain strains of B. cereus produce 
enterotoxins and emetic toxins, re-
sulting in diarrhea and vomiting, 
the classic characteristics of food 
poisoning.19 According to Marsili 
and colleagues, B. cereus microor-
ganisms demonstrate susceptibility 
to plasma treatment by being inac-
tivated within 10 to 30 seconds of 
exposure.20 Moreover, when air was 
used as the gas for the plasma, a 
greater inactivation of B. cereus oc-
curred after 50 seconds of treatment 
in comparison to using nitrogen or 
carbon dioxide gas mixtures. Re-
searchers postulate that this interac-
tion may be due to the ozone and 
free radicals that are produced in 
the breakdown of the air gas, caus-
ing inactivation of the B. cereus.20

Exposing bacteria inoculated 
on different types of media, such 
as liquid suspension, glass slab, or 

Figure 1. Indirect Cold Plasma 
Chamber

Figure 2. Direct Cold Plasma Plume
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polypropylene, may also effect in-
activation by cold plasma.4 Laroussi 
demonstrated that the “survivor 
curves” of the microorganisms are 
related to the culture medium. For 
example, the D-value, or the time 
that was needed to destroy 90% of 
the original concentration of B. at-
rophaeus on a glass slab, was much 
shorter than the time required for in-
activation of the same bacteria in a 
liquid suspension.4

The inactivation of resistant 
gram-positive bacteria, such as B. 
atrophaeus, without causing signifi-
cant structural damage to the micro-
organism, suggests that cold plasma 
has the ability to kill without obvious 
morphological changes. Moreover, 
exposing cold plasma to a variety of 
materials used to manufacture dental 
and medical instruments may affect 
the amount of exposure time needed 
to effectively destroy resistant mi-
croorganisms such as G. stearother-
mophilus and B. cereus.

Methods and Materials

In the present study, the ex-
perimental group consisted of G. 
stearothermophilus and B. cereus 
vegetative cells (<18 hour culture) 
and spores (48-hour culture) on 
agar or glass slides, then exposed to 
either indirect or direct cold plasma. 
The control group, also referred to 

as “0 seconds exposure,” utilized G. 
stearothermophilus and B. cereus 
vegetative cells and spores that did 
not receive cold plasma exposure. 

Due to the exploratory nature of 
this study, various exposure times 
were evaluated for the indirect and 
direct plasma, resulting in a total 
sample size of 762 exposed and 
219 unexposed control samples (N= 
981). The indirect plasma chamber 
exposed 344 samples and the direct 
plasma device exposed 418 samples 
(n=762). The bacteria were pur-
chased from the American Type Cul-
ture Collection (ATCC) (G. stearo-
thermophilus ATCC 12980 and B. 
cereus ATCC 14579). Various expo-
sure times were selected to evaluate 
the time points at which noticeable 
kill occurred as assessed by counting 
Colony Forming Units (CFU).

Laboratory Procedures

Indirect Plasma Exposure. Be-
fore exposure to cold plasma, the 
microorganisms were cultured in 
trypticase soy broth (TSB), diluted 
and plated onto trypticase soy agar 
(TSA) (Difco/Becton Dickinson 
Laboratories, Sparks, MD 21152) 
or Luria Bertani (LB) (Difco/Bec-
ton Dickinson Laboratories, Sparks, 
MD 21152) media for G. stearo-
thermophilus and B. cereus, respec-
tively. G. stearothermophilus vege-

tative cells and spores were exposed 
to indirect cold plasma for 15, 20, 25 
and 30 minutes, whereas B. cereus 
vegetative cells and spores were ex-
posed for 1, 2, 3, 4, 5, 10, 15, 20, 25 
and 30 minutes (see Table 1). Fol-
lowing each exposure time, the cold 
plasma was turned off and the gases 
within the chamber were evacuated 
into a fume hood for 60 seconds. 
After treatment, the samples were 
incubated for up to 18 hours, and 
plates containing between 30 and 
300 CFU were counted. 

Direct Plasma Exposure. Prior 
to direct cold plasma exposure, 
the microorganisms were cultured 
overnight in TSB, diluted before 
10 microliters of the culture was pi-
petted onto a sterile glass slide. The 
glass slides were placed directly un-
der the plasma discharge. G. stearo-
thermophilus vegetative cells were 
exposed for 1, 2, 4, 5, 6, 8, 10, 15, 
20, and 30 minutes; G. stearother-
mophilus spores were exposed for 
10, 20, and 30 minutes; B. cereus 
vegetative cells were exposed for 
10, 20, 30, 40, and 50 seconds, as 
well as 1, 2, 4, 6, 8, and 10 minutes; 
and B. cereus spores were exposed 
for 30 seconds, 1, 2, 3, 4, and 5 min-
utes (see Table 1). After exposure, 
the glass slide was rinsed with ster-
ile saline into a test tube, dilutions 
were made and the bacteria plated 
on either TSA or LB media prior to 

Table 1. Sample Distribution and Cold Plasma Treatment Exposure Times

Dependent Variables Independent Variables Total

Bacteria and State
Control
(No Exposure)

Indirect Exposure Direct Exposure Sample Size

G. stearothermophilus 
Vegetative

0 seconds 15, 20, 25 and 30 minutes
1, 2, 4, 5, 6, 8, 10, 15, 20 and 
30 minutes

440
G. stearothermophilus 

Spores
0 seconds 15, 20, 25 and 30 minutes 10, 20 and 30 minutes

Bacillus cereus 
Vegetative

0 seconds
1, 2, 3, 4, 5, 10, 15, 20, 25 
and 30 minutes

10, 20, 30, 40 and 50 seconds 
and 1, 2, 4, 6, 8 and 10 minutes

541
Bacillus cereus Spores 0 seconds

1, 2, 3, 4, 5, 10, 15, 20, 25 
and 30 minutes

30 seconds and 1, 2, 3, 4 and 
5 minutes

Total Sample Size 219 344 418 981
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incubation for 12-16 hours. Follow-
ing incubation, CFU were counted.

Statistical Methods

Data were grouped for statistical 
analysis according to bacteria (G. 
stearothermophilus or B. cereus), 
bacteria state (vegetative or spores), 
cold plasma exposure (direct or in-
direct) and cold plasma exposure 
times (variable). Percentage kill 
was calculated by obtaining the total 
CFU for each bacteria, state, expo-
sure type, and time and subtract-
ing this number from each control 
group’s CFU, dividing this total by 
the control CFU and then multiply-
ing by 100 for the percentage value 
[i.e., (control CFU – experimental 
CFU / control CFU) x 100% = per-
centage kill]. Percentage kill is the 
proportion of colonies that were 
killed via cold plasma exposure (ex-
perimental group) compared to the 
number of colonies in the control 
group. The percentage kill provided 
the proportion of the bioburden of 
microorganisms that were effective-
ly inactivated by cold plasma.21 The 

concentration of cells (CFU/mL) 
was also calculated for each bacteria 
and state, exposure type, and time.

For data that were roughly nor-
mally distributed, the parametric 
test of one-way Analysis of Variance 
(ANOVA) was used to determine 
the means and standard deviations, 
whereas the Kruskal Wallis test was 
used to analyze data that were not 
roughly normally distributed. One-
way ANOVA and the Kruskal Wallis 
test analyzed overall significance, 
and the Tukey’s Studentized Range 
(HSD) test determined which cold 
plasma treatment times were statis-
tically significant.

Results

Results demonstrate there was 
a statistically significant kill of G. 
stearothermophilus vegetative cells 
exposed in the indirect chamber 
at all time points, as well as direct 
exposure at 10 minutes (p-value 
of 0.0001 for indirect and 0.0013 
for direct); however, there was not 
a statistically significant kill in G. 
stearothermophilus spores exposed 
to indirect or direct cold plasma 

(p-value of 0.7208 for indirect and 
0.0835 for direct).

Data revealed a statistically sig-
nificant kill of B. cereus vegetative 
cells at all time points for indirect ex-
posure and starting at 50 seconds for 
direct exposure (p-value of 0.0001 
direct and indirect). Statistically sig-
nificant kill of B. cereus spores oc-
curred at all time points for indirect 
exposure and beginning at 3 minutes 
for direct cold plasma exposure (p-
value of 0.0001 for direct and in-
direct) (see Figures 3 - 6 for mean 
CFU and Table 2 for significance).

Discussion

This study was designed to eval-
uate the bactericidal effect of cold 
plasma on G. stearothermophilus 
and B. cereus vegetative cells and 
spores. The development of an al-
ternative to traditional steriliza-
tion methods, such as cold plasma, 
would have a positive impact within 
the medical and dental communities. 
Furthermore, vegetative cells and 
spores were specifically tested to 
determine if differences occurred in 
the inactivation rates. Since spores 
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are more resistant than actively 
dividing and growing vegetative 
cells, it was anticipated that vegeta-
tive cells would be inactivated at a 
faster rate than spores.11,21,22 These 
findings suggest additional research 
is needed to determine how to best 
destroy spores.

G. stearothermophilus spores dem-
onstrate extreme stability and require 
high heat and pressure for inactiva-

tion.16 These factors may contribute 
to the difficulty experienced in kill-
ing G. stearothermophilus spores 
using cold plasma and may provide 
suggestions as to why there were no 
statistically significant reductions in 
CFU. Since G. stearothermophilus 
spores were more resistant to cold 
plasma than B. cereus, future stud-
ies are required to determine if mod-
ifications to the cold plasma device 

would increase its efficacy in killing 
G. stearothermophilus spores. 

Exposing bacteria on various 
types of media, other than agar or 
glass slides, is recommended. Fu-
ture studies are needed to compare 
the type of media and amount of 
time required for inactivation of G. 
stearothermophilus and B. cereus. 
It has been suggested that the type 
of media does affect cold plasma 
exposure times; however, this study 
did not address this aspect.4 

The indirect chamber exposed 4 
samples (Petri dishes) at one time. 
Additional research should evalu-
ate variability of sample placement 
within the chamber. The researchers 
monitored plate location within the 
chamber (front left, front right, back 
left or back right); however, the re-
sults were not analyzed differentiat-
ing between the locations. Addition-
ally, a distance of 0.25 inches from 
the direct plasma output to the glass 
side was utilized for each exposure. 
A recommendation for future stud-
ies would involve assessing the vari-
ability of direct exposure by using 
different distances between the cold 
plasma output and the culture.  

This innovative technology holds 
commercial promise for a whole 
host of biomedical and industrial 
applications. Cold plasma, which 
could be thought of as room-tem-
perature sterilization, has the poten-
tial to change the way we currently 
apply sterilization techniques. Po-
tentially, cold plasma offers advan-
tages over traditional methods, such 
as being more cost effective and 
time efficient, and producing less 
toxic byproducts than, for instance, 
ethylene oxide. Plasma technology 
has far-reaching implications for 
the development of an efficient and 
safer means of inactivating patho-
genic microorganisms on hard sur-
faces and skin and in the air, as well 
as within the oral cavity. Research-
ers envision the implementation of 
a cold plasma device that can be 
used intraorally to inactivate car-
iogenic and periodontal pathogens, 
in addition to a device that can be 
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used for surface decontamination. 
The future of plasma technology 
is wide open and far reaching with 
tremendous potential for state-of-
the-art biomedical and commercial 
applications.

Despite the limitations of this 
study, the data support that cold 
plasma is effective in killing G. 
stearothermophilus vegetative cells, 
as well as B. cereus vegetative cells 
and spores, for both direct and indi-
rect exposure, at various time inter-
vals. However, data revealed there 
was not a statistically significant kill 
in G. stearothermophilus spores. 

Conclusion

The present study examined the 
bactericidal effects of direct and 
indirect cold plasma on G. stearo-

thermophilus and B. cereus vegeta-
tive cells and spores. Results dem-
onstrate that there is a statistically 
significant reduction in G. stearo-
thermophilus vegetative cells and 
B. cereus vegetative cells and spores 
exposed to cold plasma; however, 
there is no statistically significant 
reduction in G. stearothermophilus 
spores. Spores are difficult to inac-
tivate; therefore, further analysis is 
needed to determine how to pene-
trate the protective layers by modifi-
cations to the cold plasma devices.
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Table 2. Statistical Significance of Indirect and Direct 
Cold Plasma Exposure
Bacteria State Chamber Significance

Geobacillus 
stearothermophilus Vegetative

Direct .0013*

Indirect .0001*

Spore
Direct .0835

Indirect .7208

Bacillus cereus
Vegetative

Direct .0001*

Indirect .0001*

Spore
Direct .0001*

Indirect .0001*

* Denotes statistical significance less than or equal to .05
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Introduction 

The rationale for this study is 
rooted in the first Surgeon Gen-
eral’s Report on Oral Health in  
America, which revealed that not 
only is there an epidemic of oral 
disease in this country, but that the 
burden of disease is disproportion-
ately borne by minorities.1 Among 
the many reasons cited for this is 
the fact that there is very little di-
versity among health care workers 
in the United States.2,3

This paper is inspired by the 
landmark 2004 Sullivan Com-
mission Report on diversity in the 
health care workforce, Missing 
Persons: Minorities in the Health 
Professions, which details the lack 
of diversity and under-represen-
tation of minorities in the health 
professions.4 However, the report 
does not mention the profession of 
dental hygiene, where lack of Af-
rican Americans is especially pro-
nounced. African Americans rep-
resented 12% of the United States 
population in 2004, but they repre-
sented only 4% of dental hygien-
ists.5 By 2014, the African Ameri-
can population will be 13.2% of 
the population.6 This fact is impor-
tant when one considers data that 
shows that not only do minorities 
disproportionately carry the bur-
den of untreated dental disease, 
they also are more likely to seek 
treatment from people of their own 
race.7 If there are no health prac-
titioners of one’s own race, this 
can stand as a barrier to access to 
care. This may be one reason that 
minorities do not receive the level 
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Abstract

Purpose: The purpose of this research was to study some of the rea-
sons why African Americans are underrepresented in dental hygiene. 
The purpose was to 1) describe African American representation in 
dental hygiene and dental hygiene education; 2) evaluate the relation-
ship between the percentage of hygienists and the percentage of African 
Americans by state; and 3) evaluate how the professional practice envi-
ronment of dental hygienists relates to African American demographics 
by state.

Methods: This descriptive study cross-linked secondary data from ex-
isting education, oral health, and population databases. This study in-
cluded 1) the historical percentages of African American dental hygiene 
graduates over the last 10 years; 2) the percentages of dental hygienists 
per state, cross-referenced with race demographics by state, and 3) the 
Dental Hygiene Professional Practice Index (DHPPI) cross-linked with 
African American population statistics. (The DHPPI is a tool that sum-
marizes the professional practice environment of dental hygienists by 
state.)

Results: 1) Results demonstrate that based on African American den-
tal hygiene graduation rates from 1996 through 2003, and employment 
projection data from the U.S. Labor Review Board, African Americans 
will continue to be proportionately underrepresented in dental hygiene. 
2) Four of the top five states with the highest density of dental hygienists 
are in the 10 states with the lowest proportion of African Americans (Ver-
mont, New Hampshire, North Dakota, and Oregon). 3) Of the 10 states 
(and DC) with the lowest density of dental hygienists, 3 of them have the 
highest proportion of African Americans (Mississippi, Louisiana, District 
of Columbia). 4) The 10 states with the highest proportion of African 
Americans had an average DHPPI score of 28.5%, which falls in the low-
est “Restrictive” practice environment category. The 10 states with the 
lowest proportion of African Americans had an average DHPPI score of 
46.9%, which scores in the “Favorable” category. 5) Of the 17 states with 
a higher than average African American population, (>12.1%), 14 were 
in the Limiting or Restrictive categories, 2 were in the Satisfactory cat-
egory, 1 was in the Favorable, and none were in the Excellent category. 

Conclusions: African Americans are underrepresented in the dental hy-
giene profession. African Americans live in states that are disproportion-
ately lacking dental hygienists. The professional practice environment for 
dental hygienists is more restrictive in states with high percentages of 
African Americans.
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of dental care that the Surgeon General’s report has set 
as its goal. Because dental hygienists will continue to 
be in great demand,25 it is important to find ways to im-
prove the diversity of this health profession in order to 
improve access to care for African Americans. 

The problem of lack of diversity and underrepresen-
tation of minorities exists in all of the health professions, 
but is particularly noticeable in the profession of dental 
hygiene. The problem of underrepresented minorities 
in the dental hygiene profession crosses educational, 
regulatory, and oral health care domains. Accountabil-
ity to the diverse racial and ethnic communities served 
by these domains is at issue in addressing the Surgeon 
General’s call for action.1 This paper will look at how 
educational and regulatory variables might intersect in 
selecting (or de-selecting) students for dental hygiene 
education. Although most of the literature looks at mi-
norities as a group when discussing underrepresenta-
tion in the health professions, this paper will focus on 
African Americans, as they are one of the most under-
represented of all the minorities in dental hygiene,5 and 
they exhibit a flat graduation growth rate compared to 
other minorities (Table 1).

Several questions are addressed in this paper. Is lack 
of access to dental care for African Americans a barrier 
that translates into lack of exposure to dental hygiene 
as a career? Do African Americans live in states with 
low access to preventive care because there are fewer 
dental hygienists available to provide care? If so, what 
are some of the reasons that the percent of dental hy-
gienists is lower in some states? Within the context of 
finding solutions to improving access to dental care, 
this study will look at reasons why African American 
students are underrepresented in dental hygiene, and 
what barriers to care for African Americans might exist 
based on dental hygiene demographic distribution.

Review of the Literature 

Former U.S. Surgeon General David Satcher, MD 
PhD, stated, “Without oral health, you do not have 
health.”1 He called upon dental professionals to study 
the problems of access to care and to find solutions to the 
astounding fact that 50% of the U.S. population receives 
no dental care at all.1 Most of the burden of dental disease 
rests with underrepresented minorities who face barriers 
of affordability, transportation, utilization, and health lit-
eracy. The Institute of Medicine (IOM) report, Unequal 
Treatment: Confronting Racial and Ethnic Disparities 
in Health Care, and its affiliated report Implications for 
Academic Health Centers, has identified lack of diver-
sity in higher education as one of the causes of racial 
and ethnic disparities in health care.8 The report points 
out that minorities (African Americans, Hispanics, and 
American Indians) together constitute 25% of the U.S. 

population. However, they only make up 9% of nurses, 
6% of physicians, and 5% of dentists.8 One of the recom-
mendations in the IOM report on increasing diversity in 
the health professions calls on educators to establish and 
maintain outreach programs to increase student interest 
in the field and eligibility for admission.8

Several authors and studies have recognized the crit-
ical benefits of educational diversity among health care 
workers in improving public health.1,2,8-10 Tedesco argues 
for affirmative action in educating dental health profes-
sionals because this approach will improve the health 
status of minorities for several reasons, including the 
fact that minority health care professionals dispropor-
tionately serve minority and other underserved popula-
tions.10 Tedesco also emphasizes that minority profes-
sional students are more likely to engage in community 
service and pro-bono work than white students, which 
would be a factor in improving the public’s health.10 
Edmunds states that individuals in minority communi-
ties are more likely to seek treatment from people of 
their own race.7 If there are no health practitioners of 
one’s own race, this can stand as a barrier to access 
to care.7 Dental practices in which the oral health care 
providers are black serve a patient population that is 
61.8% black, practices in which the providers are His-
panic serve a 45.4% Hispanic population, practices in 
which the providers are Asian serve a 25% Asian popu-
lation, and practices in which the providers are white 
serve a 76.6% white population.11 Edmunds also points 
out that increasing diversity in dental schools can help 
motivate all students, not only minority students, to 
provide care to the underserved.7 The IOM report also 
makes several recommendations to address ethnic and 
racial health disparities and concurs with Tedesco3 that 
increasing the proportion of underrepresented minori-
ties (URMs) in the health care workforce is critical.8 

Although most of the literature on URMs in the 
health professions is focused on graduate-level medical 
and dental education programs, some authors try to ex-
trapolate to dental hygiene.9,10,12,13 Based on a review of 

Table 1. Total Dental Hygienists in 
U.S. Workforce and Total of New DH 
Graduates in 2003 by Race

Total % of Dental 
Hygienists in 
2003

% Dental 
Hygienists 
graduated in 2003

African American 4 9

Hispanic 6 15

Native American n/a 2

Asian 5 11

Caucasian 85 63

Total 100 100
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the literature, what is still missing is 
analytical information about URMs 
in undergraduate health professions 
programs such as dental hygiene. 
However, some of the literature on 
the nursing profession may be ap-
plicable to dental hygiene since they 
both have similar educational struc-
tures and organizations.14 Both den-
tal hygiene and nursing have various 
levels of training leading to licensure 
ranging from two-year community 
college programs to four-year bacca-
laureate and graduate degrees. How-
ever, dental hygiene has one prac-
tice barrier that nursing no longer 
faces. Unlike nurses, one dominant 
professional group (dentists) regu-
lates dental hygienists. The Ameri-
can Dental Association promulgates 
curriculum guidelines and accredi-
tation requirements, and state dental 
boards composed mainly of dentists 
and consumers generate licensing 
criteria regulations. In most states, 
dental hygienists are one of the few 
licensed health care professionals 
who are not self-regulated, and this 
results in practice laws that limit the 
scope of dental hygiene practice and 
access to care.15 

In reviewing the literature con-
cerning URMs in dental schools, 
another missing piece in the litera-
ture is lack of data that demonstrate 
the role that dental hygiene under-
graduate programs can play as part 
of the pipeline for dental schools. 
Some dentists have started their ca-
reers in dental hygiene, just as some 
doctors have started their careers in 
nursing. If we can improve minority 
representation in dental hygiene, we 
may also see an increase in minority 
representation in dentistry. Although 
90% of dental hygiene education 
programs are in community and 
technical colleges, most university 
programs have articulation agree-
ments that allow the dental hygienist 
to continue the education to the bac-
calaureate level. Community col-
leges in general represent a possible 
pipeline for both advanced dental 
hygiene education and graduate 
dental school programs. Although 

there is not much data regarding 
dental hygiene minority education, 
some authors have described re-
cruitment and retention strategies 
centered around community college 
articulation agreements, innovative 
curricula, success predictors, and re-
mediation in dental hygiene higher 
education programs.10,12,13 

Eleanor Schiff, in a Spelling’s 
Report Issue Paper: Preparing the 
Health Workforce, noted that com-
munity colleges and associate degree 
programs are often the entry point 
for many professionals in health care 
fields.9 Associate degree programs 
prepare 60% of the nation’s RNs and 
90% of our dental hygienists. Con-
sidering that 32% of the community 
college population are students of 
color,16 we would expect to find a 
higher percentage of African Ameri-
cans in dental hygiene (and nursing) 
programs. However only 10.2% of 
all associate degrees (and 8.3% of 
all bachelor’s degrees), were earned 
by black students in 2000.17 These 
figures speak to the low retention 
rates of African American students 
in community colleges.

The literature does demonstrate 
that the workforce adequacy of 
dental hygienists needs to be a large 
part of the solution to profound oral 
health disparities within the popula-
tion. In order to serve the oral health 
needs of diverse segments of the 
population, dental hygiene higher 
education programs must increase 
the diversity of students wishing to 
be integral members of the dental 
health care workforce.13,15,18 African 
Americans in particular have been 
deprived of educational access to 
dental hygiene programs, and these 
barriers may mirror the barriers to 
accessing personal dental care.

Much data exists that addresses 
the educational access and achieve-
ment gaps affecting minority stu-
dents’ participation in higher educa-
tion. These include insufficient high 
school preparation, (including insuf-
ficient alignment between K-12), 
persistent financial barriers, narrow 
admissions practices, and lack of in-

formation about college opportuni-
ties.19 Family income and the quality 
of high school education are the ma-
jor factors in access and success in 
college, 2 factors that are lacking in 
the lives of many African American 
students.17 Although all of these bar-
riers likely affect African American 
enrollment in dental hygiene pro-
grams, other factors may contribute, 
such as student lack of information 
about dental hygiene college oppor-
tunities, lack of access to care for 
African Americans, and the related 
geographic distribution of dental hy-
gienists in the United States. 

Confusion about what a dental hy-
gienist is and does may also be a bar-
rier to choosing dental hygiene as a 
career, just as it is in nursing.14 Public 
perception of dental hygiene may in-
clude misunderstanding about dental 
hygiene practice, role stereotypes, 
gender biases, and lack of mentors. 
Related to this, the Rand Health 
group funded a working paper, (non-
peer reviewed), for the U.S. Agency 
for Healthcare Research and Quality 
(AHRQ) designed to develop instru-
ments that could rate consumers’ 
dental care experiences.20 Designed 
as a set of cognitive interviews, the 
authors explored the terms individu-
als use to describe and name dental 
care providers. Although this was a 
very small study, most participants 
identified the “person who cleans 
the child’s teeth as a dentist, a dental 
assistant, or a nurse; only one par-
ticipant mentioned the term ‘dental 
hygienist.’” Previous focus groups 
indicated that the term dental hy-
gienist is not universally used or un-
derstood.18

Public confusion about the pro-
fession of dental hygiene, especially 
among minority groups, may relate 
to access to dental care. If students 
do not have access to care, they may 
never interface with a dental hygien-
ist, and may not be familiar with the 
preventive services that dental hy-
gienists provide. Yu et al looked at 
factors associated with use of dental 
services among U.S. adolescents and 
found that lack of an annual dental 
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visit was associated with male gen-
der; black, Hispanic, or mixed race; 
and lack of insurance.21 

Barriers to dental care include 
lack of finances, but even when fi-
nancial help does exist, many eli-
gible minorities may not know how 
to navigate the system. For exam-
ple, in some states, 80% of children 
who are eligible for dental benefits 
under the Medicaid program do not 
receive them.22 In all, only 27% of 
African Americans used the oral 
health care system in 1996, where-
as, 47% of whites visited a dentist.1 
Furthermore, when considering 
preventive care, the percent of low-
income African American children 
and adolescents who received care 
in 1996 drops to 13%, compared to 
25% for white children.1 That same 
year, only 4% of hygienists were Af-
rican American, whereas 87% were 
white.23 These preventive visits are 
the only time low-income children 
might experience treatment from a 
dental hygienist. 

The purpose of this study was to 
answer the following questions: 

1. �What are some of the reasons 
that African Americans are un-
derrepresented in the profes-
sion of dental hygiene? 

2. �What is the relationship be-
tween the percentage of hy-
gienists and the percentage of 
African Americans by state? 

3. �How does the Dental Hygiene 
Professional Practice Index 
(DHPPI) relate to African Amer-
ican demographics by state?

Methodology

The data sources used for deter-
mining African American and den-
tal hygiene educational statistics 
for this study include the American 
Council on Education (ACE), the 
National Center for Educational Sta-
tistics (NCES), the American Dental 
Education Association (ADEA), the 
U.S. Bureau of Labor statistics, and 
the Community College Survey of 
Student Engagement (CCSSE). Sta-

tistics regarding African American 
access to dental care were derived 
from oral health databases: U.S. De-
partment of Health and Human Ser-
vices Healthy People 2010 and the 
National Center for Health Statis-
tics. Information on dental hygiene 
demographics was found in ADEA 
databases, the Health and Human 
Resources Administration, and the 
Bureau of Health Professions. In 
addition, the 2000 U.S. Census Re-
port was accessed to gather data 
relative to African American popu-
lation statistics. Secondary data sets 
were cross-referenced to produce 
a descriptive analysis of density of 
dental hygienists relative to den-
sity of African Americans by state. 
Also calculated were percentages 
of African Americans relative to the 
dental hygiene professional practice 
environment using the DHPPI.24  

Results

I. �Demographic Trends of 
African American Dental 
Hygienists

To ensure diversity, the proportion 
of minorities in the health profes-
sions should reflect the percentage 
of minorities in the general popula-
tion. Figure 1 shows select popula-
tion trends as derived from the U.S. 
Census.6 These data show that the 
Hispanic population will grow to 
15.5% by 2020, and 24.5% by 2050. 
The Caucasian population will de-

crease to approximately 61% by 
2020, and to 50.1% by 2050. The Af-
rican American population is slowly 
increasing and will be about 13.5% 
by 2020, and 14.6% by 2050. 

Although African Americans made 
up 12.1% of the population in the U.S 
in 2003, they represented only 4% 
of dental hygienists (Table 1). This 
is contrasted with Caucasians who 
represented 74.6% of the population, 
but made up 85% of hygienists.1 Al-
though graduation rates of African 
American dental hygienists are higher 
than the current population of Afri-
can American dental hygienists, the 
graduation rate increased only 2% in 
8 years (Table 2). 

As seen in Table 2, dental hygiene 
graduation rates for African Ameri-
cans improved only slightly in the 8 
years from 1996 to 2003, from 7% 
of new dental hygiene graduates to 
9%.5 As opposed to some publica-
tions, these results reflect African 
Americans separately from other 
minority groups, providing a realis-
tic rate of graduation. 

By looking at dental hygiene em-
ployment projection data from the 
U.S. Department of Labor, Bureau 
of Labor Statistics, Monthly Labor 
Review,25 we can determine what fu-
ture workforce needs might be. (Ta-
ble 3). The Monthly Labor Review 
projects a total need for the dental 
hygiene workforce to increase from 
158,000 in 2004 to 226,000 in 2014, 
or about a 43% increase. If the Af-
rican American population increases 
to about 13.2% of the population, 
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Source: U.S. Census Bureau. 2004. (Note: 1990 Census counted Hispanic with white)

90

80

70

60

50

40

30

20

10

 0

Figure 1. U.S. Population Percentages: Past & Future Trends
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then the representative number of African American den-
tal hygienists will need to be 29,832 (13.2% of 226,000). 
In 2004, there were only 6,320 African American den-
tal hygienists, which suggests that we will need 23,500 
more African Americans to enter dental hygiene by 2014 
to ensure equitable representation.

II. �Density of Dental Hygienists by State 
Relative to African American Population

Another variable that may influence access to den-
tal hygiene care for African Americans is the density 
of practicing dental hygienists relative to the African 
American population (Figure 2). Data from the Health 
Resources and Services Administration Bureau of Health 
Professions summarizes the number of dental hygienists 
per 100,000 of the population for 
each state.21 This data was linked 
with data from the U.S. Census Bu-
reau (2000) that details the percent 
of blacks or African Americans per 
state, and the District of Columbia. 
Results indicate that states with some 
of the highest proportions of dental 
hygienists have the lowest percent-
ages of African Americans. Four of 
the top 5 states with the highest den-
sity of dental hygienists are in the 10 
states with the lowest proportion of 
African Americans. (Vermont, New 
Hampshire, North Dakota, and Or-
egon) (Figure 2). Conversely, the 
2 states and 1 district that have the 
highest percentage of African Amer-
icans, also have the lowest propor-
tions of dental hygienists. Of the 
10 states (and DC) with the lowest 
density of dental hygienists, 3 have 
the highest proportion of African 
Americans (Mississippi, Louisiana, 
District of Columbia (Figure 3). In 
the 10 states with the lowest propor-
tion of African Americans, the aver-
age number of dental hygienists per 
100,000 residents is 73.3. In the 10 
states with the highest proportion of 
African Americans, the average den-
sity of dental hygienists is 47.67.

Table 2. Dental Hygiene Graduate Rates by Race5

1996 2000 2002 2003

African American 7% 8% 9% 9%

White 67% 69% 64% 63%

Other 26% 23% 27% 28%

Table 3. U.S. Dental Hygiene 
Employment: Current and Projected
Dental 
Hygienists

Current1

2004
Needed2

2014

African American 6,320
(4%)

29,832
(13.2%)

White 134,000
(85%)

142,380
(63%)

Other, Asian & 
Hispanic

27,680
(11%)

53,788
(24%)

  Totals 158,0001 226,0003

  1. Bureau of Health Professions, 2006
  2. �Author’s estimated projections based on Monthly Labor Review total 

projections
  3. Total projection, Monthly Labor Review, Nov. 2005
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III. �African American  
Demographics by State: 
Relationship to the DHPPI

The third purpose of this paper 
was to evaluate how the professional 
practice environment of dental hy-
gienists relates to African American 
demographics by state. The DHPPI 
is an index that was funded by the 
Bureau of Health Professions of the 
Health Resources and Services Ad-
ministration to document the profes-
sional practice environment for the 
profession in each of the 50 states 
and the District of Columbia.24 The 
index looks at 4 factors that impact 
the practice environment for dental 
hygienists: regulatory environment, 
dental supervision requirements, 
tasks and services permitted, and the 
reimbursement environment. These 
4 factors are then evaluated and a 
rating (1-100) is assigned for each 
state based on the following catego-
ries: excellent (80-97), favorable 
(60-80), satisfactory (40-60), limit-
ing (30-40), or restrictive (10-30). 
Cross-referencing these ratings with 
the percentage of African Ameri-
cans by states found that 14 of the 
17 states that have a higher than av-
erage African American population 
(12% or greater) fall into the most 
restrictive or limiting categories for 
dental hygiene practice, 2 fall into 
the satisfactory category, 1 is in the 
favorable category, and none are in 
the excellent category. The 10 states 
with the highest proportion of Afri-
can Americans had an average DH-
PPI score of 28.5%, which falls in 
the lowest “restrictive” practice en-
vironment category (Figure 4). This 
is contrasted with the 10 states hav-
ing the lowest percentage of African 
Americans, none of which fall into 
the restrictive category, and which 
had an average DHPPI score of 
46.9%, which falls in the favorable 
category (Figure 5). Thirteen of the 
17 states that have a higher-than-av-
erage African American population 
(12.1% or greater) fall into the most 
restrictive or limiting categories for 
dental hygiene practice, 2 fall into 

the satisfactory category, 1 is in the 
favorable category, and none are in 
the excellent category.

Discussion

The problem of African Ameri-
cans missing in dental hygiene has 
been persistent over time. Although 
African Americans are not propor-
tionally represented in any of the 
health professions, they are less 
represented in dental hygiene than 
in medicine, nursing, or dentistry, 
making up only 4% of dental hygien-
ists.5 Despite the fact that African 
Americans make up 12.1% of the 
U.S. population,6 they continue to be 
missing in the health care workforce 
because they are underrepresented 
in higher education health profes-
sions programs. Although African 
American dental hygiene graduation 
rates improved to 9% in 2003, these 
rates are still not keeping up propor-
tionally with projected increases in 
population. Some authors include 
African Americans with all minor-

ity groups in analyses of minority 
representation, but combining them 
together can give the false impres-
sion that educational access for Afri-
can Americans in the dental hygiene 
profession is improving when in 
reality it is flat. Based on this data, 
African Americans will continue to 
be proportionately underrepresented 
in dental hygiene.

In looking at DHPPI data, it 
becomes obvious that the density 
of dental hygienists in states with 
more progressive practice environ-
ments is high. By linking this data 
with African American state de-
mographics, we can demonstrate a 
restrictive practice environment for 
dental hygienists in states that have 
a high percentage of African Ameri-
cans. In other words, African Amer-
icans are living in states with the 
most restrictive environments for 
the practice of dental hygiene, and 
this could be viewed as another bar-
rier to access to dental care for this 
population. The point of linking this 
data is to demonstrate that the avail-
ability of dental hygienists could be 
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one factor related to access to den-
tal hygiene care for African Ameri-
cans. Why do areas with the most 
African Americans have the fewest 
hygienists in the country? Does this 
relate to the overall lack of African 
American dental hygienists? Why 
are there more hygienists per capita 
in precisely the states that have the 
fewest African Americans? 

The Surgeon General’s Report 
emphasized the importance of oral 
health to overall health and chal-
lenged the dental professions to 
create solutions to the devastating 
effects of poor oral health. When 
considering the African American 
population, the connections studied 
between oral diseases and systemic 
diseases make these solutions even 
more compelling. Many of these are 
diseases that are also disproportion-
ately borne by African Americans.1

Although dental hygiene was not 
specifically mentioned in the Sul-
livan Commission report, this data 
supports the Commission’s find-
ings that without dramatic change, 
“health professions training will 
remain entrenched in the status quo 
and become increasingly out of 
touch with the demographic reali-
ties and health needs of the nation… 
.”4 Much more needs to be done to 
improve the total numbers of den-
tal hygienists graduating by 2014 
and beyond, as well as increasing 
the proportion of African American 
graduates.

When looking at the dearth of 
African Americans in dental hy-
giene, one factor to consider is the 
lack of access to dental care for mi-
norities. If high school students as 
dental care consumers lack expo-
sure to dental hygienists, such stu-
dents probably do not have enough 
information to consider dental hy-
giene as a possible career. The nurs-
ing literature identifies “confusion 
and misunderstanding about nurs-
ing practice” as a barrier to pursu-
ing nursing.14 This problem may be 
even more compelling for dental 
hygiene, since high school students 
may have more exposure to nurses 

in schools and emergency rooms 
than they do to dental hygienists in 
a clinic setting.

Several programming ideas are 
being tested that could work in den-
tal hygiene education to increase the 
student pipeline. For example, the 
Achieving Diversity in Dentistry 
and Medicine (AADM) Project26 has 
obtained federal funds from HRSA 
to implement Kids into Health Ca-
reers.27 This program has several 
purposes, including how to inform 
students and parents about careers 
in the health professions, create op-
timism about accessibility of health 
careers, increase awareness about 
the need for minorities in the health 
professions, and increase the ap-
plicant pool for health professions 
training. Based on increased future 
needs projections for dental hygien-
ists, it remains to be seen if the gap 
between current numbers and future 
needs can be narrowed.

The American Dental Education 
Association also has a website de-
signed to address workforce short-
ages in the health professions with 
the mission of solving the problem 
of under-representation of minorities 
in the workforce.28 It is targeted spe-
cifically for students to access cur-
rent information about a variety of 
health professions including dental 
hygiene. These are comprehensive 
websites, but no data could be found 
to determine whether students in ed-
ucationally disadvantaged schools 
have access to such sites.

Strategies to enhance diversity 
in health professions education has 
mostly been targeted to medicine, 
dentistry and nursing. However, 
ADEA has a policy document detail-
ing 19 different strategies for enhanc-
ing diversity, and some are applicable 
to dental hygiene.11 For example, 
recruiting minority faculty, collabo-
rating with other organizations with 
similar goals, summer education pro-
grams and participating in minority 
career fairs would all be strategies that 
would help educate African American 
minority students about the career of 
dental hygiene. At the same time, the 

repetitive cycle of no access to den-
tal care and lack of knowledge about 
dental hygiene careers must be broken 
if we are to improve access to care for 
all minority citizens.

Conclusion and Future 
Research

The lack of African Americans 
in dental hygiene, the lack of dental 
hygienists in states with high num-
bers of African Americans, and the 
restrictive nature of dental hygiene 
practice in states with high African 
American populations are all factors 
that may contribute to the epidemic 
of oral disease in this country, which 
is disproportionately borne by mi-
norities. Strategies to improve the 
density of dental hygienists and the 
professional practice environment of 
dental hygienists (as defined by the 
DHPPI), in states with high num-
bers of African Americans need to 
be studied. Future research may un-
cover more reasons why the DHPPI 
is so poor in states with the highest 
African American populations. The 
inverse relationship between the Af-
rican American population and the 
density of dental hygienists needs to 
be explored further to determine the 
reasons why this startling statistic 
exists. Future research needs include 
an analysis of how to improve ac-
cess to dental hygiene education for 
African Americans, which may help 
alleviate the epidemic of oral disease 
borne by African Americans. 
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Introduction

Patients today represent one of the 
most heterogeneous groups in histo-
ry in terms of age, health status, oral 
hygiene habits, and other factors. 
While certain oral health conditions 
are more prevalent among specific 
patient groups, such as periodontal 
disease among diabetic patients,1 
many oral health conditions affect 
the broad population. According to 
U.S. surveys, virtually all adult pa-
tients have had dental caries, more 
than half experience gingivitis, and 
roughly one in three suffers from 
dental sensitivity.2-4 Fortunately, 
home care products are available to 
help prevent and treat many common 
oral health conditions in conjunction 
with routine professional care.  

Dentifrice is one important ex-
ample. Many years ago, the benefits 
of dentifrice were limited to clean-
ing and the prevention of tooth 
decay. It was common for profes-
sionals to tell patients to “use any 
dentifrice with fluoride and the 
ADA Seal.” However, formulators 
today can design dentifrices to pro-
vide numerous other benefits, both 
for health and cosmetic purposes. 
In 2005, a stannous fluoride sodium 
hexametaphosphate (SFSH) formu-
la* was introduced offering protec-
tion against a broad range of health 
and cosmetic conditions commonly 
experienced by patients.5 The pres-
ent report reviews the laboratory, 

clinical and practice-based assess-
ments evaluating the efficacy of this 
dentifrice formulation. 

Stabilized Stannous Fluoride/
Sodium Hexametaphosphate 
Formulation

The SFSH formula combines the 
therapeutic benefits of 0.454% sta-
bilized stannous fluoride with the 
calculus and stain-control charac-
teristics of sodium hexametaphos-

phate in a low-water formulation 
dentifrice. Stannous fluoride, which 
unlike sodium fluoride can be used 
in combination with calcium-based 
abrasives, has been incorporated in 
dentifrices since the 1950s to provide 
protection against caries, pathogenic 
bacteria, gingivitis, hypersensitiv-
ity, and the development of plaque. 
There is considerable evidence for 
its efficacy as a therapeutic agent 
with a wide spectrum of beneficial 
properties.6-12 However, its clinical 
usage was limited because of as-
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tringent taste, and in some patients, 
its use resulted in extrinsic staining 
of the teeth. Stannous fluoride was 
also somewhat unstable in aqueous 
solution. The latter problem was 
resolved with the introduction of 
stabilized stannous fluoride in the 
1990s, which rendered more avail-
able stannous fluoride and resulted 
in a renewed interest in the wide 
range of benefits offered by stan-
nous fluoride in dentifrices.6 

Sodium hexametaphosphate was 
first introduced in a dentifrice in 
2000.13 It is a chemical whitening 
agent in the same class as pyrophos-
phate, which has long been used to 
inhibit calculus, but the molecule 
is about 10 times longer than that 
of pyrophosphate. Sodium hexam-
etaphosphate therefore provides 
better coverage and retention on 
the tooth surface, thus increasing 
its ability to inhibit both calculus 
and stain formation on the enamel 
surface.14 Stability of the dentifrice 
can be an issue with the inclusion 
of polyphosphates if ingredients 
are not properly balanced. Like 
other polyphosphates, sodium hex-
ametaphosphate does not usually 
show good long-term stability in 
aqueous dentifrices. However the 
novel single-phase SFSH formula, 
which uses a low-water system in 

a silica-based formulation, signifi-
cantly reduces the hydrolysis of 
sodium hexametaphosphate and 
helps to maintain effective levels 
of whitening activity.5 

The resulting dentifrice has im-
proved esthetic qualities over the 
original stannous fluoride formula-
tion and delivers a broad range of 
therapeutic and cosmetic benefits 
(Figure 1). The remainder of this pa-
per provides a summary review of re-
search on stannous fluoride, sodium 
hexametaphosphate and, especially, 
the unique SFSH formulation.

Antibacterial and Anti-
Inflammatory Action 

Most of the oral health benefits 
of stannous fluoride result from its 
antibacterial efficacy, particularly 
against bacteria associated with den-
tal caries, periodontal disease, and 
oral malodor. Laboratory and clini-
cal studies have shown that stannous 
fluoride, unlike other fluorides, in-
hibits bacterial growth by a variety of 
mechanisms, including interference 
with metabolic pathways, thus re-
ducing bacterial acid formation, and 
inhibition of bacterial cohesion and 
adhesion.15-17 The Plaque Glycolysis 
and Regrowth Model (PGRM) is an 

in situ method that allows evalua-
tion of a formulation’s biological ac-
tivity based on its effects on plaque 
metabolism. Using a PGRM, White 
et al found a statistically significant 
reduction in acidogenicity associat-
ed with the use of stannous fluoride 
dentifrice versus a standard sodium 
fluoride control dentifrice.18,19 Us-
ing the same methodology, Liang 
et al found that a stannous fluoride 
dentifrice, as compared to a control 
placebo, greatly reduced the amount 
of plaque acid and also inhibited 
plaque regrowth.20  

Comparable results have been 
obtained in studies of the antibac-
terial action of this SFSH formula. 
Ramji et al carried out a series of in 
vitro and in vivo studies of this new 
formulation.21 In a Live/Dead as-
say21 they found that the new SFSH 
dentifrice had killed over 90% of 
the salivary bacteria 16 hours after 
a single exposure, thus showing 
strong and lasting antibacterial ac-
tivity (Figure 2). 

In a second study, using PGRM, 
the SFSH dentifrice produced sta-
tistically significant reductions in 
plaque acid production and plaque 
regrowth at 15 and 45 minutes after 
brushing versus a standard sodium 
fluoride control dentifrice.21 Other re-
search demonstrated the presence of 
soluble tin, which serves as a marker 
for the active stannous fluoride, at 
levels above the minimum concen-
tration required for the inhibition of 
salivary bacterial activity.21 

Another related value of stannous 
fluoride is its effect on inflammatory 
markers, independent of its action 
on bacteria. In vivo, antibacterial 
activity also helps reduce inflamma-
tion since the inflammatory response 
should diminish with reduced levels 
of pathogenic bacteria. A study was 
conducted with 16 healthy subjects 
to measure inhibition of several host 
and bacterial pro-inflammatory en-
zymes by stannous fluoride.22 Fol-
lowing a one-week period of using 
a standard sodium fluoride paste and 
manual brush, a baseline supragin-
gival plaque sample was collected 

Figure 1. Benefits of stannous fluoride and sodium 
hexametaphosphate

Stannous fluoride

•	 �Provides antibacterial activity against 
species associated with plaque, 
gingivitis, cavities and malodor 

•	 �Reduces plaque
•	 �Reduces gingival inflammation and 

bleeding
•	 �Protects against hypersensitivity 
•	 �Remineralizes enamel and protects 

against demineralization

Sodium 
hexametaphosphate

•	 �Inhibits calculus formation
•	 �Protects against new stain formation 
•	 �Removes extrinsic stain 
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from subjects. Subjects then rinsed 
with a slurry of stannous fluoride/so-
dium hexametaphosphate dentifrice; 
plaque samples were taken immedi-
ately post-rinsing and 12 hours later. 
An analysis of the samples showed 
that stannous fluoride inhibited sev-
eral pro-inflammatory enzymes, 
including mammalian matrix met-
alloproteinase subtypes and bacte-

rial gingipain. These enzymes can 
break down proteins (e.g., collagen) 
and are involved in processes such 
as pocket formation. At the 12-hour 
analysis, enough stannous fluoride 
was retained to inhibit about 40% of 
most enzymes measured. 

These studies demonstrate the 
sustained antibacterial and anti-
inflammatory effects of this SFSH 

dentifrice, supporting its antiplaque 
and antigingivitis efficacy.

Antiplaque and Antigingivitis 
Efficacy

Many studies have investigated 
the effects of stannous fluoride on 
gingivitis and plaque. These evalua-
tions have involved a wide range of 
trial durations, subject populations 
and modes of application (Table 
1).23-34 The majority of these tri-
als report significant reductions in 
plaque and gingivitis, supporting 
the agent’s ability to improve gingi-
val health when used twice daily.  

In addition, long-term research 
has been conducted to evaluate stan-
nous fluoride among special popula-
tions.35 A 2-year study investigated 
the periodontitis prevention efficacy 
of a dual-phase stabilized 0.454% 
SFSH dentifrice compared to a posi-
tive control (sodium fluoride/triclo-
san dentifrice) in a population of 

Table 1. Long-term clinical trials examining the effect of stabilized stannous 
fluoride on reduction of plaque, gingivitis and gingival bleeding.
Reference No. of Subjects % 

SnF2

Mode of 
Delivery

Treatment 
Frequency

Length 
of Trial

Plaque 
Reduction

% Reduction 
Gingivitis : Bleeding

Archila et al31 186 adults 0.45 Dentifrice Twice daily 6 months ND 25.8%**  :  27.4%**

Archila et al32 38 adults resistant 
to NaF treatment 

0.45 Dentifrice Twice daily 12 weeks ND 54%**  :  55%**

Boyd et al28 23 adolescent 
orthodontic

0.4 Brush-on 
gel

Twice daily 18 
months

50% ** 55%**  :  50%**

Beiswanger et al9 140 adults 0.45 Dentifrice Twice daily 6 months 3% ns 19%*  :  31% ns

Ciancio et al27 28 adults 0.1 Mouth 
rinse

Twice daily 3 weeks 28% ** ND

Chitke et al26 26 handicapped 
children  

0.2 Spray Twice daily 3 weeks 48% * 52%*  :  ND

Mallatt et al30 128 adults 0.45 Dentifrice Twice daily 6 months 8%** 17%**  :  41%**

Mankodi et al23 104 adults 0.45 Dentifrice Twice daily 6 months 20%** 21%**  :  ND

Mankodi et al24 130 adults 0.45 Dentifrice Twice daily 6 months 7% ** 22%**  :  57%**

Perlich et al29 154 adults 0.45 Dentifrice Twice daily 6 months 3% ns 21%*  :  33%*

Tinanoff et al25 31 adults, partial 
denture

0.4 Brush-on Twice daily 6 months 55% *1 48%*  :  69%*

Williams et al10 112 adults 0.45 Dentifrice Twice daily 6 months 23% ** 22%**  :  ND

All reductions are versus control except for Archila32 and Chitke26 which were relative to baseline values.
1Significant difference for abutment teeth. 
* p ≤ 0.05          ** p ≤ 0.01          ND-no data          ns-non significant

Figure 2. Bactericidal activity assessment 16 hours after 
exposure. Left; water control. Right; stannous fluoride/sodium 
hexametaphosphate dentifrice. Green-stained cells are live 
microbial cells; red-stained cells are dead cells (from Ramji et al 21).
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over 330 subjects with medication-
induced xerostomia. The study also 
evaluated the product’s ability to 
remineralize root caries lesions. Re-
sults showed that twice daily use of 
stannous fluoride/sodium hexameta-
phosphate dentifrice demonstrated 
comparable benefits to the positive 
control, which was a sodium fluo-
ride/triclosan dentifrice, in reducing 
periodontal pocket depth, attachment 
loss and bleeding on probing as well 
as remineralizing root caries.35

Recent studies have evaluated 
the antigingivitis efficacy of SFSH 
dentifrice.24,30-32 One such six-month 
trial found statistically significant 
reductions of 22% in gingivitis, 57% 
less bleeding and 7% less plaque 
relative to a negative control.24 In 
a second 6-month trial with 128 
subjects, Mallatt et al found a 17% 
reduction in gingivitis (p≤0.001), 
a 41% reduction in gingival bleed-
ing (p≤0.001) and an 8% reduction 
in plaque (p≤0.001) with the SFSH 
dentifrice versus a negative control 
dentifrice.30 The SFSH dentifrice 
also demonstrated significant re-
ductions in gingivitis (26%) and 
gingival bleeding (27%) relative to 
a triclosan/copolymer control.31 In 
a follow-up to this study, Archila et 
al chose subjects who had used the 
triclosan/copolymer dentifrice twice 
a day but who had proved unrespon-
sive to it, and still had high bleeding 
scores at the end of the six-month 
study period.32 After three months’ 
use of the stannous fluoride/sodi-
um hexametaphosphate dentifrice 
both gingivitis and bleeding had 
decreased significantly, by 54% 
and 55% respectively. These results 
showed that, even for those who 
have persistent problems with gin-
gival disease, the SFSH dentifrice 
can offer significant health benefits 
when compared to other dentifrices. 

In a three-phase study involv-
ing use of digital plaque imaging 
analysis (Figure 3), White et al in-
vestigated the longer-term efficacy 
of the SFSH formula in the control 
of plaque.36 In Phase 1, subjects 
brushed twice daily using a standard 

sodium fluoride dentifrice; in Phase 
2, brushing frequency was reduced 
to once a day using the same denti-
frice; in Phase 3, the daily brushing 
regimen was continued using the 
antimicrobial stannous fluoride/so-
dium hexametaphosphate dentifrice. 
Morning plaque coverage was 13% 
during Phase 1, increased to 18% in 
Phase 2, but decreased significantly 
in Phase 3, showing a 17% reduc-
tion as compared with the sodium 
fluoride dentifrice control. This 
supports the sustained antibacterial 
effects reported by Ramji et al.21  

Results of multiple independent 
clinical trials using the SFSH den-
tifrice mirror those investigating 
earlier stannous fluoride dentifrices; 
the recent formulation also shows 
benefits in the control of gingival 
disease where it is significantly 
more efficacious than sodium fluo-
ride based dentifrices. 

Dentinal Hypersensitivity

Reports indicate that dentinal 
hypersensitivity affects more than 

40 million people in the U.S. an-
nually,37 or up to 30% of adults at 
some time during their lifetime.38 
Hypersensitivity is characterized by 
a short, sharp pain arising from ex-
posed dentin in response to a stimu-
lus that cannot be ascribed to any 
other form of dental defect or pa-
thology;39 it arises from exposure of 
the dentinal tubuli to the stimulus. 
Unlike potassium nitrate, which al-
leviates sensitivity by acting on the 
nerve synapse, stannous fluoride re-
acts with enamel or dentin surfaces 
to produce solid complexes or in-
soluble precipitates that wholly or 
partially occlude the tubuli, as has 
been shown by means of scanning 
electron microscopy (Figure 4).40 

 This action is thought to pro-
duce the clinical efficacy of stan-
nous fluoride in the prevention and 
control of dentinal hypersensitiv-
ity.41-44  Schiff and his collaborators 
carried out two studies to assess the 
efficacy of the SFSH formula in re-
ducing hypersensitivity on a sample 
population of 77.45,46 The first used 
an eight-week randomized trial 
to compare the effects on dentinal 
sensitivity of twice-daily brushing 
with the stannous fluoride/sodium 
hexametaphosphate dentifrice and 
with a sodium fluoride-based, nega-
tive control dentifrice.45 Outcomes 
were assessed at 4 and 8 weeks with 
tests of tactile sensitivity (Yeaple 
Probe Index) and thermal sensitiv-
ity (Schiff Air Index). On all as-
sessments, the SFSH dentifrice 
produced a significant decrease in 
sensitivity (p≤0.0001) as compared 

Figure 3. Plaque imaging system

Figure 4. Left: Scanning electron microscopy images showing open 
tubuli after treatment with a sodium fluoride toothpaste (left) and 
closed tubuli after treatment with a SFSH dentifrice (right). From 
Baig and He.5
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to the control dentifrice. In the sec-
ond study, which used essentially 
the same procedures, results were 
similar, with the stannous fluoride/
sodium hexametaphosphate group 
(n=45) producing significant reduc-
tion in sensitivity compared to the 
control (n=45) (Figure 5).46 At 8 
weeks, the SFSH showed improve-
ments of 71% and 44% versus the 
negative control for tactile and ther-
mal measurements, respectively.

These studies support that the 
SFSH dentifrice shares the anti-
sensitivity characteristics of previ-
ous stannous fluoride formulations. 

Anticaries Effects 

The anticaries effects of stannous 
fluoride have been recognized for 
over 50 years, and in the 1960s, the 
stannous fluoride-containing denti
frice, Crest® with Fluoristan™, re-
ceived a Seal of Acceptance by the 
ADA’s Council on Dental Thera-
peutics. Fluoride, in various forms, 
is well recognized for its ability to 
foster remineralization of partially 
demineralized tooth enamel using 
the calcium and phosphate present 
in saliva. In addition to these remin-
eralization effects, stannous fluo-
ride has been shown to react with 
enamel to form a tin fluorophos-
phate complex that coats and pro-
tects the surface of the enamel.48,49 
The antibacterial activity of stan-
nous fluoride, which was discussed 

above, provides further protection 
by suppression of bacteria, particu-
larly Streptococcus mutans, which 
is one of the primary pathogens as-
sociated with dental caries.50,51 The 
anticaries benefits of stannous fluo-
ride are therefore due to both physi-
cal chemistry and its bacteriological 
effects.

Before the introduction of this 
SFSH dentifrice, a large number 
of clinical trials had been carried 
out that demonstrated the efficacy 
of stannous fluoride in the control 
of dental caries.52 More recently, 
Stookey et al carried out a large-
scale clinical trial with 955 subjects 
comparing the anticaries efficacy of 
a dual-phase early prototype SFSH 
dentifrice with a positive control 
standard sodium fluoride dentifrice, 
and also a high-dose (2800 ppm F) 
and a low-dose (500 ppm F) sodium 
fluoride formulation.53 Visual-tac-
tile examination was supplemented 
with a radiographic examination at 
baseline, after 12 months, and at the 
end of the trial at 24 months. Both 
examiners found that there was sig-
nificantly less caries in the SFSH 
(17% and 25%) and high-dose 
(2800 ppm) sodium fluoride groups 
(13% and 23%) than in the posi-
tive control group treated with 1100 
ppm fluoride. In an in situ study of 
mineralization-demineralization, 
Wefel et al reported that a dual-
phase stannous fluoride/sodium 
hexametaphosphate dentifrice pro-
duced anticaries activity that was as 
good as that of positive controls and 
concluded that the addition of so-
dium hexametaphosphate does not 
interfere with the normal activity of 
stannous fluoride.54

A series of in vitro studies evalu-
ating the anticaries potential of the 
SFSH formulation have been report-
ed in one publication by Pfarrer and 
colleagues.55 In a study of fluoride 
uptake into demineralized enamel, 
it exhibited uptake comparable to a 
clinically proven stannous fluoride 
and silica dentifrice.55 In a second 
lesion progression pH-cycling ex-
periment, the stannous fluoride/so-

dium hexametaphosphate dentifrice 
provided almost complete protec-
tion against lesion initiation and 
progression; it was comparable to 
conventional clinically proven den-
tifrices.55

These studies indicate that this 
SFSH dentifrice is as effective as 
clinically proven fluoride dentifric-
es both in its mode of action and in 
its clinical effects. 

Anticalculus Effects

Dental calculus results from the 
mineralization of bacterial plaque 
formed on the surfaces of teeth. 
Agents that inhibit crystal growth, 
particularly condensed phosphates, 
have been found to be very useful 
in the prevention of calculus devel-
opment. In this class of phosphates, 
sodium hexametaphosphate has 
been shown to be particularly effec-
tive. In vitro studies by White et al 
have shown significant reductions 
in hydroxyapatite crystal growth 
and mineralization of plaque in the 
presence of sodium hexametaphos-
phate either in aqueous solution or 
in a dentifrice.56 The effects were 
significantly greater than for a 
conventional anti-tartar dentifrice 
containing pyrophosphate. This 
finding has been supported by four 
6-month clinical trials in which 
sodium hexametaphosphate pro-
duced significant reductions in cal-
culus formation – when combined 
with sodium fluoride or stannous 
fluoride – as compared to a regu-
lar sodium fluoride dentifrice or a 
triclosan/copolymer dentifrice.57-60 
A total of 866 subjects participated 
in the four 6-month clinical tri-
als. Efficacy was assessed using a 
standard clinical method (Volpe-
Manhold Index) that measures su-
pragingival calculus coverage on 
the lingual surfaces of the 6 ante-
rior teeth. In the 2 studies evaluat-
ing SFSH formulations, calculus 
reductions of 55% and 56% were 
seen versus the respective controls 
at 6 months.59,60 
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Figure 5. Thermal sensitivity 
scores for the SFSH dentifrice and 
negative control (lower scores 
indicate less sensitivity) 46
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Whitening Effects

There is an increasing demand for 
tooth whitening products and also for 
oral care products that sustain whit-
ening effects. Peroxide is a success-
ful bleaching agent when delivered 
via whitening strips or in tray-based 
systems, but it is not particularly ef-
fective in dentifrices because of the 
brief contact time with the tooth sur-
face.61 Pyrophosphates, on the other 
hand, help maintain whitening and 
control staining because they have 
a strong affinity for the minerals in 
teeth. Sodium hexametaphosphate 
has been shown to have important 
effects on the chemical mechanisms 
of chromogen adsorption and des-
orption.62-63 It appears that the poly-
mer chains interact with pellicle 
films to lift stain material out of the 
pellicle and to prevent the adsorp-
tion of new chromogens. Gerlach 
et al reported a 29% reduction in 
composite stain relative to a nega-
tive control following 6 weeks’ use 
of a sodium fluoride dentifrice con-
taining 7% sodium hexametaphos-
phate.64 Clinical studies providing 
evidence for the efficacy of sodium 
hexametaphosphate in the control 
of extrinsic staining have been re-
viewed by Baig et al.65

A number of recent clinical tri-
als have assessed the extrinsic stain 
removal efficacy of the SFSH den-
tifrice. In their 6-month study of 
anticalculus effects, Schiff et al59 
also assessed extrinsic stain, us-
ing the Lobene Stain Index on the 
facial surfaces of the 12 anterior 
teeth; at neither 3 nor 6 months did 
subjects in the SFSH group show 
signs of developing any such stain. 
Four recent clinical trials, which 
were summarized in 2 publications, 
have used similar methodologies 
to compare the extrinsic stain re-
moval efficacy of the SFSH denti-
frice with that of a positive control 
whitening dentifrice.66,67 All 4 were 
randomized, double-blind studies 
in which efficacy was measured us-
ing a modified Lobene Stain Index. 
Two studies assessed whitening at 

baseline and 2 weeks;67 the other 2 
studies measured stain at baseline, 
3 and 6 weeks.66 In all cases, there 
was highly significant stain removal 
in the experimental groups and also 
in the positive control groups. There 
were no significant differences in 
the effects of the SFSH and positive 
control dentifrices. 

In reviewing these data, it appears 
that combining sodium hexameta-
phosphate with stannous fluoride in 
the SFSH formulation removes and 
inhibits extrinsic stain formation 
and that the SFSH dentifrice is as 
effective as positive control whiten-
ing dentifrices.

Practice-Based Evaluation

The efficacy and safety of den-
tifrice with stannous fluoride or a 
combination of stannous fluoride 
and sodium hexametaphosphate is 
supported by an extensive body of 
evidence. However, its success ul-
timately depends on its acceptabil-
ity to users as part of their personal 
home oral hygiene routine. In order 
to assess the acceptability of the 
SFSH dentifrice, a practice-based 
assessment was undertaken involv-
ing dental professionals and their 
patients.68 Dentists and hygienists 
across the USA participated in the 
study, and samples of the SFSH for-
mulation were offered to participat-
ing professionals to provide a sup-
ply to a small group of their patients 
for 3-4 months use, until their next 
visit. Patients’ oral health was as-
sessed at the beginning and end of 
the trial by the dental professional 
using a questionnaire (not clinical 
indices). Conditions assessed in-
cluded gingivitis, gingival bleeding, 
inflammation, calculus, extrinsic 
staining, and sensitivity. Profes-
sionals submitted a survey report, 
and patients completed a question-
naire at the end of the study. 

In total, 1267 completed surveys 
were returned by dentists and den-
tal hygienists. Approximately 75% 
of the evaluations were based on 

3-4 months’ use and the remainder 
of subjects had used the product for 
up to 6 months. Responses analyzed 
were those in which dentists or hy-
gienists provided both pretrial and 
post-trial oral health assessments 
and gave answers to questions. 
Sixty-eight percent of all these re-
sponses reported improvement in 
their patients’ oral health, including 
improvements in gingival bleeding 
and inflammation and reduction in 
calculus formation. Reductions in 
sensitivity were reported by 61% 
of professionals and in staining by 
57%. Eighty percent reported they 
would recommend the SFSH denti-
frice; this rose to 91% among those 
professionals who observed im-
provements. 

A total of 1078 questionnaires 
were returned by patients. Of these, 
88% reported positive assessments 
of the SFSH dentifrice (Excellent/
Very Good/Good) and two thirds of 
all patients stated that they intended 
to continue to use the product; this 
percentage rose to 77% when pa-
tients reported noticeable improve-
ments in their oral health. In terms of 
rating specific effects, roughly 9 out 
of 10 patients rated the product pos-
itively for “keeping mouth healthy,” 
“cleaning teeth thoroughly,” being a 
“comprehensive toothpaste,” “mak-
ing gums healthier,” and “freshen-
ing breath” (Figure 6). Eighty-three 
percent rated it positively for reduc-
ing surface stains and 77% for re-
ducing gingival bleeding.68

It is important to differentiate 
practice-based evaluations from 
randomized, controlled clinical 
studies. For example, clinical tri-
als typically involve calibrated 
examiners who use standardized 
indices to assess the status of a spe-
cific disease or condition. Often 
the examiner and subject are blind 
to treatment. In this practice-based 
assessment, practicing profession-
als and their patients assessed oral 
conditions using a questionnaire. 
Calibration was not done across of-
fices, and the product identity was 
known. This type of evaluation is 
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similar to the assessments practic-
ing professionals do on a routine 
basis. They recommend a home 
care product and then use their ex-
perience and clinical judgment to 
determine the effect it has on the 
patient’s oral health. This large, 
practice-based assessment with 
the SFSH dentifrice complements 
findings of the controlled clinical 
trials. The major outcome is that it 
provides evidence of excellent pro-
fessional acceptance and an equal 
level of acceptance among patients, 
expressed as an intention to contin-
ue using the SFSH dentifrice. 

Conclusions

Extensive laboratory and clini-
cal research add to the body of 
research supporting the value of 
stannous fluoride as a multi-bene-
fit dentifrice ingredient. Stannous 
fluoride reduces bacterial growth, 
bacterial activity, and inflammatory 
markers as well as protects against 
plaque, gingivitis and gingival 
bleeding, hypersensitivity, and car-
ies. Research also suggests the ef-
fectiveness of sodium hexameta-
phosphate in the control of calculus 
and extrinsic staining. Seventeen 

published clinical and laboratory 
papers demonstrate the efficacy of 
these dentifrice ingredients when 
they are combined in a dentifrice 
formulation, which is therefore 
able to deliver a wide combination 
of health and cosmetic benefits.21, 24, 

30-32, 35, 36, 45- 47, 53-55, 59, 60, 66, 67 Results 
from a large practice-based assess-
ment involving over 1,200 dental 
professionals and over 1,000 pa-
tients further support the product 
is widely acceptable and beneficial 
for improving oral health.68 
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Dental hygiene educational pro-
grams play a critical role in socializ-
ing dental hygienists to the research 
process. All dental hygienists must 
be taught in a manner that rein-
forces the importance of research 
so that an appreciation and basic 
understanding of the process be-
comes an inherent part of the value 
system of each individual. While 
the majority of dental hygienists do 
not aspire to the level of conducting 
research, all dental hygienists must 
possess basic skills gleaned from 
learning research that are applied in 
all aspects of our professional ac-
tivities. This basic skill set includes 
problem-solving, critical-thinking 
and decision-making skills that are 
necessary to make good decisions 
during the process of care. Our 
educators assume a large responsi-
bility for this socialization, yet are 
faced with multiple obstacles and 
limited resources that challenge 
their attempts to adequately prepare 
students in their research skill de-
velopment. These issues are further 
explored below under Faculty, Stu-
dent, and Curriculum Issues. 

Faculty Issues

Faculty who are teaching in 
university-based programs have 
primarily been responsible for 
the dental hygiene research con-
ducted to date, although there are 
exceptions to this rule. This is not 
surprising, as the quality most val-
ued by universities is “intellectual 
achievement” and most specifical-
ly, research, which “represents the 
ultimate expression of a scholar’s 
powers.”1 Faculty who teach in 

universities are required to conduct 
research as an aspect of scholarship 
that brings merit to the university 
and benefit to the society it serves, 
beyond the merit that is brought to 
the individual faculty member and 
to the profession of dental hygiene. 
The discovery of new knowledge is 
consistent with the mission of uni-
versities. Research is considered a 
key measure of scholarship that is 
used to determine rank and eligibil-
ity for promotion and tenure.

Dental hygiene is facing a short-
age of faculty members: a shortage 
that is expected to grow.2 In 2006, 
the Center for Health Workforce 
Studies at the School of Public 
Health, University of Albany, con-
ducted a survey of dental hygiene 
program directors on behalf of the 
American Dental Hygienists’ Asso-
ciation (ADHA). Two thirds of the 
program directors described recruit-
ment of faculty as either very dif-
ficult (22%) or somewhat difficult 
(44%); 32% of the program direc-
tors identified recruitment of quali-
fied faculty as a primary concern 
“in the near future.”3

Closure of baccalaureate level 
programs has had, and will continue 
to have, a significant impact on both 
the number and the development 
of our future faculty and scholars, 
upon whom the growth of our body 
of knowledge is dependent. Re-
search as a career path for dental 
hygienists requires a minimum of 
a master’s degree, and our existing 
dental hygiene graduate programs 
will soon face a shortage of eligible 
candidates for enrollment. It is a 
legitimate concern that those indi-
viduals who do pursue a master’s 
degree in dental hygiene will be en-

couraged to seek teaching positions 
to fill the vacancies in community 
college settings, where research 
is not typically a required element 
for employment. If this prediction 
holds true, it is feared that our den-
tal hygienists with higher levels of 
education may not pursue research 
as part of their own faculty profile 
or professional development.

Further, the alarming trend in 
program closures in universities, 
and specifically in dental schools, 
eliminates employment opportuni-
ties for dental hygienists who desire 
to both teach and conduct research 
in this type of setting. Dental hy-
gienists who are currently employed 
in these settings often face difficul-
ties in meeting promotion and ten-
ure criteria, as most possess only a 
master’s degree and have limited 
grant funding and publications. Yet, 
these faculty are held to the same 
standards as their colleagues in oth-
er departments, most of whom pos-
sess doctoral degrees. Fortunately, 
there are a growing number of den-
tal hygienists who possess doctoral 
degrees. Issues pertaining to grants-
manship, the quality and merit of 
our research, and the reputation of 
our journal publications have a pro-
found impact upon dental hygiene 
faculty who are attempting to move 
upward in rank and stature within 
the university. These challenges 
may indirectly impact the decision 
to close existing university-based 
baccalaureate programs because 
our faculty often cannot meet the 
rigors of the scholarship demands 
imposed by the university. 

The basic mission of dental hy-
giene programs in university set-
tings, and thus their value, is defined 
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by education, research, and service 
to the community. However, the 
primary mission of dental hygiene 
programs has been the education of 
practitioners. While technical train-
ing encompasses a large portion of 
the dental hygiene curriculum, the 
practice of dental hygiene is ground-
ed in scientific knowledge, which 
constantly changes and evolves over 
time. Good technical skills and the 
possession of basic knowledge are 
simply no longer enough to teach 
dental hygiene students, given the 
growing body of scientific knowl-
edge and the required skills needed 
for evaluating the literature. Faculty 
themselves must be educated in the 
scientific method, and must be com-
petent in searching and evaluating 
the literature to be able to adopt an 
evidence-based approach to teach-
ing. A recent study found that the 
biggest barrier to implementing an 
evidence-based approach to care in 
dental hygiene programs was lack 
of skills among faculty.4

Dental hygiene educators must be 
challenged to incorporate Evidence-
Based Decision Making (EBDM) 
methodology in their own cur-
ricula.5 Faculty development pro-
grams can help teachers learn the 
evidence-based decision-making 
process and skills to help students 
become adept in critical thinking. 
As more faculty integrate EBDM 
methodology into their courses, it is 
more likely that students will devel-
op the skills necessary to become 
self-directed lifelong learners who 
“have learned how to learn. They 
know how to learn because they 
know how knowledge is organized, 
how to find information, and how to 
use information in such a way that 
others can learn from them. They 
are people prepared for lifelong 
learning, because they can always 
find the information needed for any 
task or decision at hand.”6

It has been stated that experience 
is the greatest teacher; however, ex-
perience alone does not guarantee 
the quality of the teacher. Faculty 
development programs are essential 

to continually improve the quality 
of our educators. Typically, faculty 
development programs are offered 
within each institution; however, 
there are dental hygiene programs 
that either do not create or do not 
have access to these training oppor-
tunities. A recent addition to faculty 
development is the American Den-
tal Education Association/Academy 
for Academic Leadership (ADEA/
AAL) Institute for Allied Health 
Educators (IAHE). The IAHE is a 
professional development program 
designed to prepare faculty in al-
lied dental education and other al-
lied health professions for success-
ful academic careers.7 ADEA and 
ADHA can also play important roles 
in facilitating faculty development 
by sponsoring training workshops 
on a variety of topics, including 
the use of technology, information 
resources, library skills, and teach-
ing methodologies based on the 
evidence-based process. 

Dental hygiene faculty need op-
portunities to share effective strat-
egies for teaching and mentoring 
research. The level of experience 
and the degree of confidence in 
teaching this material varies greatly 
among educators, and will affect the 
level of preparation of our future re-
searchers and educators. It would 
be interesting to know how many 
dental hygiene educators who teach 
research courses have actually con-
ducted research.  It also is important 
to assess how we are preparing our 
educators to socialize students to 
research and the scientific process, 
because dental hygiene students 
who are not taught to value research 
as the norm for practice will not 
have this foundation to evolve into 
teachers who value research and 
serve as role models.

Student Issues

Clearly, we have outgrown our 
current model of associate degree 
education as the entry-level degree 
for the profession; however, there 

appears to be little motivation to 
change this situation. The issues 
related to this problem are beyond 
the scope of this paper. It may be 
harder to encourage students to pur-
sue a baccalaureate degree in dental 
hygiene, given the opportunities for 
employment stability and financial 
success with an associate’s degree. 
Articulation agreements must be 
created to encourage dental hygiene 
students to complete their baccalau-
reate degrees and to facilitate their 
entrance into graduate school. 

It seems logical to utilize our 
graduate dental hygiene programs 
as a resource to assist in efforts to 
accomplish the objectives set forth 
by the ADHA National Dental Hy-
giene Research Agenda (NDHRA).8 
It will be critical for graduate den-
tal hygiene faculty to help graduate 
students identify topics and frame 
research questions for investigation 
that support ongoing research need-
ed by the profession. 

Graduate faculty may need to 
redefine how graduate students 
are utilized within their own de-
partments and universities, so that 
maximum gain can be achieved on 
both the part of the department and 
the student. Typically, the research 
that graduate students conduct is de-
scriptive in nature, which limits its 
utility. Many graduate program fac-
ulty realize that the purpose of the 
research study is merely to introduce 
the student to the research process, 
and to give the student firsthand ex-
perience in “walking” through the 
steps of the process. However, this 
trend has resulted in numerous stud-
ies that bring little to our knowledge 
base, and a collection of studies that 
amounts to little more than pilot 
data. Rarely are these studies ever 
published, replicated or expanded 
to a larger scale. Graduate faculty 
could accomplish a great deal more 
by using graduate students to study 
small aspects of an existing project, 
the outcome of which would be a 
greater depth of understanding of a 
given topic versus a superficial ex-
pansion of new knowledge. 
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Working alongside a graduate stu-
dent is more of a traditional model 
of research mentoring found in the 
biomedical sciences and teaches 
the student to value collaboration. 
Sadly, in dental hygiene, we tend to 
mentor graduate students by conve-
nience versus by our levels of shared 
interest and expertise in a given area 
of study. Often, it is the graduate 
school that dictates who can men-
tor a graduate student thesis project 
and the number of departmental 
representatives that must sit on the 
graduate student’s thesis commit-
tee. These rules hold true, even if 
there is no one in the department 
with expertise in the student’s topic 
of interest. How does a student find 
a mentor to direct and guide a re-
search study if no one in the depart-
ment holds a similar interest? Con-
versely, for those students who have 
difficulty in identifying a topic, it 
seems more practical to encourage 
graduate students to participate in 
an ongoing project. 

Graduate dental hygiene pro-
grams also could be used as “cen-
ters” for investigation, similar to 
those established in dental schools, 
with concentrated research efforts 
focused on a particular field of study. 
Using the NDHRA as a guide, these 
schools could serve as regional sites 
for multicenter research studies to 
conduct large-scale investigations 
that add to our body of knowledge. 
Graduate students from across the 
country could work on the same 
project, investigating regional dif-
ferences in a given problem. This 
would encourage graduate stu-
dents to work in a collaborative 
model and teach them to network 
and communicate with their future 
research colleagues. Graduate stu-
dents also are the logical choice 
for developing and testing the reli-
ability and validity of new/existing 
measures and for validating exist-
ing bodies of work. These are all 
examples of projects that could be 
funded through the ADHA Institute 
for Oral Health. Whether research 
is the chosen career path or not, 

we must ensure that our graduate 
students possess the skills needed 
for employment in universities and 
other health care settings where de-
cision making based on scientific 
evidence is an inherent part of their 
responsibilities.

Curriculum Issues

Given the disparities in experi-
ence, expertise, and comfort level 
among dental hygiene faculty, it 
would be of great benefit to the 
profession to utilize standard cur-
riculum guidelines for teaching re-
search methods and evidence-based 
decision making for use in all dental 
hygiene programs. There are sever-
al documents that can be used for 
this purpose. The American Dental 
Association (ADA) Commission 
on Dental Accreditation dental hy-
giene accreditation standards in-
clude research competencies that 
focus on being a good consumer 
of the scientific literature.9 ADEA 
has developed research competen-
cies that support decision making 
for evidence-based practice.10 Sev-
eral online and print resources are 
now available, including multipart 
articles that serve as a primer on ev-
idence-based decision making that 
can be used by faculty and students 
alike.5,11-19 Faculty are encouraged 
to utilize these documents for guid-
ance in developing their research 
curriculum. There is an ongoing 
need for workshops at professional 
meetings to encourage educators to 
review the research competencies, 
and for sharing available resources 
and strategies for integrating these 
competencies into curricula.

Today, dental hygiene students 
are computer-literate and use com-
puters as an integral part of their 
lives. Most, if not all, students own 
their own computers. Their exist-
ing computer skills may challenge 
faculty who do not share their same 
level of experience, expertise, and 
abilities. The need for computer 
training, use of technology, and use 

of scientific search engines and da-
tabases will continue for both fac-
ulty and students. 

More schools are integrating 
computer use on the clinic floor, 
which enables students to quickly 
access information for use during 
patient care. Also, access to com-
puters in the clinic creates greater 
opportunities to conduct clinical 
research by creating large databas-
es of clinical measurements gath-
ered during patient assessment and 
evaluation. Academic institutions 
should provide students, whenever 
possible, access to the latest tech-
nology that they will later encoun-
ter in practice.

Faculty should work closely with 
the librarians on campus to ensure 
that resources are current and avail-
able to support evidence-based 
practice. Access to MEDLINE (and 
PubMed), the EBM databases to 
access the Cochrane Database of 
Systematic Reviews, and CINAHL 
should be available for students and 
faculty. Librarians are excellent re-
sources to support faculty develop-
ment programs as well.

Support for Skill 
Development

Although an increasing num-
ber of dental hygienists are earn-
ing their master’s and doctoral de-
grees, a critical core of researchers 
is still needed. Research skills take 
time and practice to be developed. 
For those who have not had formal 
training in research, there are a few 
avenues that can be pursued to gain 
the requisite skills. The University 
of Washington conducts a sum-
mer institute, Clinical Dental Re-
search Methods, to offer training 
in research methods to oral health 
professionals who desire additional 
skill development beyond the basic 
information that was presented dur-
ing their clinical education.20 Com-
panies such as The Grantsmanship 
Center offer training courses across 
the country.21 Previously, the Na-
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tional Center for Dental Hygiene 
Research (NCDHR), through HR-
SA-BHP funding, provided a 5-day 
intensive program during which 
teams of dental hygiene faculty 
and clinicians headed by a research 
mentor came together and devel-
oped pilot studies specifically re-
lated to the NDHRA. This proved 
to be a successful model in that 
80% of the teams were successful 
in getting ADHA Institute or intra-
mural funding; 3 theoretical models 
for dental hygiene practice were 
developed or refined; and 6 journal 
articles were published, adding to 
our body of knowledge. Given the 
success of this model, the NCDHR 
continues to seek collaborative re-
lationships to obtain funding and 
to assist teams in moving their re-
search forward. Individuals may 
also opt to take formal courses at a 
university. This presumes that the 
individual will take the initiative to 
pursue these options and that there 
is program or institutional support. 

ADHA posts information about 
training and research opportunities 
on the ADHA Research Resource 
web page.22 ADHA also offers a 
Research Mentoring Forum each 
year at the ADHA Center for Life-

long Learning (CLL) for novice re-
searchers and for those who are new 
to the research process. We recom-
mend that a ‘hands-on’ grant-writ-
ing workshop be held on a regular 
basis in conjunction with the ADHA 
CLL and that skill development ses-
sions be offered at all future dental 
hygiene research conferences.

Dental hygiene researchers need 
the opportunity to come together 
to share ideas and to discuss strat-
egies for advancing the profession 
through research. Those who have 
been successful in grant writing 
and developing a funded research 
area should be an integral part of 
the conference planning and work-
shop sessions. The upcoming North 
American Dental Hygiene Research 
Conference (June 15-17, 2009) is 
one such opportunity where the 
dental hygiene research community 
will come together with represen-
tatives from government and in-
dustry to exchange shared research 
interests and explore opportunities 
for advancing dental hygiene re-
search.23 In addition, recipients of 
funding through the ADHA Institute 
for Oral Health should be required 
to present their research at ADHA 
CLL, and abstracts and papers need 

to be published in the Journal of 
Dental Hygiene so that others have 
access to the information through 
MEDLINE and CINAHL.
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Introduction

In today’s health care envi-
ronment, medical professionals 
increasingly utilize interdisci-
plinary collaboration to reach 
optimal decisions regarding pa-
tient care. Collaborative health 
care teams are part of patient 
care in most medical settings.1 
A work environment support-
ive of collaboration better en-
sures positive outcomes for pa-
tient care.2-4 Recent scientific 
studies show strong correla-
tions between oral and system-
ic disease,5-8 indicating a need 
for increased collaboration be-
tween the medical and dental 
professions. Interdisciplinary 
collaboration between medi-
cal and dental professionals is 
emerging as a critical compo-
nent to effective patient care.3 

Consider a case when the 
dental hygienist finds a suspi-
cious lesion on the soft palate 
of a patient. The patient is re-
ferred to an oral surgeon by his 
general dentist and subsequent-
ly diagnosed with oral cancer. 
The collaborative team may 
consist of the medical oncolo-
gist, radiologist, oral surgeon, 
social worker, dentist, and den-
tal hygienist. All of these pro-
fessionals will work together 
collaboratively to make the 
best decisions regarding treat-
ment for the patient. 

In recent years, diabetes,5,6 
cardiovascular disease,9,6 pre-
term, low-birth-weight ba-
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Purpose: Recent scientific studies show strong correlations between oral 
and systemic disease, creating a crucial need for increased communication 
between the medical and dental professions. Interdisciplinary collaboration 
between medical and dental providers is emerging as a critical component 
to effective patient care. Dental hygienists have been underutilized in inter-
disciplinary collaboration, and what utilization does take place has not been 
well studied. The objectives of this research are to assess dental hygienists’ 
perceptions of (1) their role in interdisciplinary collaboration, (2) the barriers 
to effective collaboration, and, (3) communication skills needed to better 
participate in interdisciplinary collaboration.

Methods: Data were gathered using an original, 45-question, quantitative 
survey instrument, consisting of Likert scale, ranking, and demographic 
questions. After approval from Oregon State University’s Internal Review 
Board, the survey was pilot tested with 8 dental hygienists licensed in Or-
egon with diverse educational and practice backgrounds. The survey was 
revised based on feedback from the pilot test. Variables measured included 
experience, confidence, importance, leadership, knowledge utilization, and 
the future of interdisciplinary collaboration. Survey participants consisted of 
a convenience sample of Oregon dental hygienists (N=103), recruited from 2 
large dental hygiene meetings. The overall response rate was 60% (N=103). 
Descriptive statistics and histograms were generated for all responses. To 
better understand the nature of relationships between variables, and to 
make comparisons among groups, statistical analyses included correlation 
analysis and t-tests.

Results: Results show that dental hygienists perceive their role in interdis-
ciplinary collaboration as valuable, both now and in the future. However, cur-
rent experience in collaboration is limited. Barriers to collaboration include 
insufficient time and knowledge of medical diseases. Speaking, listening, 
and leadership skills are necessary to effectively participate in interdisciplin-
ary collaboration.

Conclusions: Analyses of these findings support a call for greater educa-
tion in communication skills. Increased knowledge of medical diseases is 
also needed to increase further confidence in interdisciplinary collabora-
tion. Interdisciplinary education needs to become the expected standard 
in dental and medical education. Organizational and individual barriers to 
collaboration require further study.
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bies,7,8,10,11 and certain respiratory 
diseases12 have been linked to the 
inflammation caused by periodontal 
disease.13 These correlations place 
the dental hygienist in a unique 
position within the interdisciplin-
ary team, as it is often his/her role 
to initiate communication within 
the dental team and with the medi-
cal office concerning the care of the 
patient. Of all the dental team mem-
bers, dental hygienists regularly 
spend the most time with patients, 
updating the medical history and 
listening to patients’ descriptions of 
their medical conditions. 

The dental hygienist’s assessment 
is an important piece of patient care 
as well as potential interdisciplinary 
collaboration. While the role of the 
dental hygienist in interdisciplinary 
health care collaborations deserves 
inquiry, it has not been studied. 

Before defining the role of dental 
hygienists in interdisciplinary col-
laboration, it is important to investi-
gate their current practice regarding 
interdisciplinary collaboration. This 
small exploratory study will pro-
vide a starting point for elucidating 
the role of the dental hygienist in 
interdisciplinary collaboration, dis-
covering barriers to collaborative 
efforts and communication skills 
perceived as necessary for effective 
collaboration.

Review of the Literature

What Is Collaboration?

Collaboration is defined as both 
a process of interaction and an out-
come of decision making.14,15 Col-
laborative process includes open 
communication between parties, al-
lowing for constructive exploration 
of differences in search of workable 
solutions.14,16 A collaborative proj-
ect ultimately brings members from 
multiple disciplines or fields of 
knowledge to collectively engage 
in critical thinking for the purpose 
of meeting a goal. Through collab-
orative interaction, individuals with 

different competencies and skill sets 
can combine knowledge and expe-
rience to create outcomes and an-
swers that no one individual could 
accomplish alone.17 Collaborative 
process centrally involves attributes 
of a democratically oriented flow of 
communication transactions; this 
process involves a sharing of in-
formation that is beneficial to the 
outcome goals of the group.18 As an 
outcome, collaboration is defined 
as how decisions are made within 
a group. Collaborative decision-
making can be measured by shared 
power, collective responsibility and 
meaningful opportunities for input 
by group members.15 An exchange 
of information occurs, leading to 
completion or closure of the col-
laborative problem.19 Optimally, the 
opinions of all are respected, and 
individual biases are secondary to 
the goals of the group.20 For the pur-
pose of this study, interdisciplinary 
is defined as 2 or more academic or 
professional disciplines, coming to-
gether to engage in the process and 
outcomes of collaboration. Interdis-
ciplinary can also be referred to as 
interprofessional, multidisciplinary 
or cross-disciplinary and cross- 
professional.21,22 These various syn-
onyms are used interchangeably 
within the literature.

Competence, Roles and 
Goals within Collaboration

Individual members of an effec-
tive collaborative team need to be 
competent in their fields of knowl-
edge and display critical-thinking 
skills.23,24 The collaborative team 
needs members with skill, knowl-
edge and the expertise from their 
disciplines coupled with a willing-
ness and ability to share.17 Clear 
roles and responsibilities are also 
important to effective collaboration. 
Team members need to understand 
clearly their designated responsi-
bilities and roles. Often, individuals 
within groups will self-organize ac-
cording to their own specialties and 

interests.23,24 Leadership and facili-
tation are roles that can contribute 
to the success or failure of the col-
laboration.3,25 Standard professional 
roles are learned through education 
and the setting in which professional 
training is accomplished.21,22,26 For 
example, dental hygienists trained 
in a dental school setting often have 
the opportunity to collaborate with 
dental students regarding patient 
care. Collaborative efforts then be-
come part of the learning process. 
Collaborative team members must 
have constructive conversations 
about each other’s roles within the 
group in order to understand their 
role within the team. A shared un-
derstood goal is an essential com-
ponent of successful collaboration 
and is the first step in a collaborative 
process.14 There must be a common 
definition of the problem, and a com-
mitment to collaborate for a desired 
outcome. Cooperative goals mutu-
ally benefit the group and the indi-
viduals within the group.24 In dental/
medical interactions, the common 
shared goal is optimal patient care. 
Strategic collaborative members are 
individuals respected by their peers 
who understand their roles and re-
sponsibilities and are committed to 
the shared understood goals of the 
group. Willingness to participate, 
positive attitudes towards commu-
nication, effective communication 
skills, and hard work are individual 
contributions important to realizing 
collaborative goals.3,27

Collaborative Practice Model 

The collaborative practice model 
is taught as one of the foundations 
of dental hygiene practice. This 
model teaches that dentists and 
dental hygienists work together, 
each offering professional expertise 
to reach the goal of optimal patient 
care.28,29 The relationship should be 
one of co-therapists,30 each with 
unique and differing roles. In the 
collaborative practice model, the 
dental hygienist is viewed as the 
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expert in oral health interventions, 
dental hygiene treatment planning, 
and evaluation.30 Today, many state 
practice acts allow dental hygienists 
to work collaboratively with den-
tists in nontraditional facilities and 
in under-accessed populations. Col-
laborative models today include, 
but are not limited to, collaborative 
practice agreements (MN, NM), 
public health endorsements (NV, 
ME), limited access permits (OR) 
and alternative practice hygienists 
(CA).31

Increasingly, dental team mem-
bers need to communicate with 
medical professionals concerning 
shared patients.32,33 Thus, the col-
laborative model that is taught in 
the dental hygiene curriculum, and 
often is at work between the dentist 
and dental hygienist, needs to be 
expanded to include communica-
tion with other medical specialists. 
The growing need for interdisci-
plinary collaboration is driven by 
the current science connecting oral 
and systemic diseases, providing 
new concerns for the whole health 
of the patient. 

Interdisciplinary Education

Increasing shared learning experi-
ences between professions in health 
care education is a way to advance 
interdisciplinary collaboration.1 
Curran et al reported on a study of 
interdisciplinary teams working 
together in education. Health care 
students from medicine, nursing 
and pharmacology concluded that 
continuous exposure to other pro-
fessions leads to improved attitudes 
towards teamwork and a better un-
derstanding of what differing pro-
fessions offer to the collaboration.2 
At Georgetown University, students 
and faculty in medicine and nursing 
have developed an interdisciplinary 
curriculum in clinical ethics. The 
goal is to bring students together 
collaboratively in order to prepare 
future clinicians for the realities of 
practice. Clinical decision making 

and patient care are increasingly 
collaborative endeavors dependent 
on multiple disciplines working to-
gether.34 Rafter et al35 reviewed cur-
rent literature on interprofessional 
education and conducted a prelimi-
nary survey of 7 academic health 
centers. They concluded that top-
ics such as ethics, communication 
skills, and evidenced-based practice 
could effectively be taught in an in-
terprofessional setting.

Currently, some academic health 
centers are attempting to develop in-
terprofessional education programs. 
At Oregon Health Sciences Uni-
versity, an Interprofessional Ethics 
Education Team is being co-chaired 
by the associate dean of the dental 
school and an MD at the university 
hospital. The goal of this team is 
to educate multiple specialties on 
professionalism and ethics of care. 
Collaboration is emphasized in this 
setting.36 In other studies, dental 
and medical students report a posi-
tive attitude towards interprofes-
sional education, yet they have little 
concept of collaborative teamwork 
between the two disciplines nor the 
roles of each other to achieve it.36,37 
In a 2007 national study of dental 
hygiene program directors, 99% 
agreed that dental hygienists will 
play an increasing role in collabora-
tive endeavors concerning patients 
with periodontal and systemic dis-
ease connections, yet only 4% re-
port teaching periodontal disease 
curriculum content with other al-
lied health professionals.39 Clearly, 
there is much work to be done in 
this area.

Interdisciplinary education can 
help promote mutual respect and 
trust in the competence of others 
and decrease barriers such as status 
posturing and self-preservation.40 

Students in medicine, nursing, phar-
macy and dentistry need to learn to 
work together as a team in order 
to provide efficient, high-quality 
patient care. The changing face of 
medicine with increased patient ex-
pectations, the growing complexity 
of medical care, and the developing 

science of discovery require the col-
laborative expertise of many disci-
plines working together,3,41 includ-
ing dentistry, dental hygiene, and 
medicine.

The purpose of this study was to 
determine 1) how dental hygienists 
view their role in interdisciplin-
ary collaboration within their pro-
fessional setting; 2) what barriers 
dental hygienists face in becoming 
an active participant in interdisci-
plinary collaboration; and, 3) com-
munication skills dental hygienists 
perceive as being important to inter-
disciplinary communication.

Methods 

A 45-item, quantitative survey in-
strument was designed and utilized 
for this study. The survey consisted 
of 5 sections: foundation questions, 
roles, barriers, communication skills 
and demographics. Section 1 in-
cluded 14 Likert scale questions that 
address current interdisciplinary 
practices. For example, “I have ex-
perienced interdisciplinary collabo-
ration in patient care.” And, “I am 
more confident collaborating with 
dental professionals than with medi-
cal professionals.” 

The second section was divided 
into 2 parts. Part 1 consisted of 10 
Likert scale questions focusing spe-
cifically on issues of leadership, 
value and respect when collaborat-
ing. For example, “I initiate com-
munication between my workplace 
and other dental specialists, regard-
ing patient care.” Part 2 asked re-
spondents to rank roles fulfilled in 
patient care, such as clinician and 
patient educator.

The third and fourth sections 
focused on perceived barriers to 
becoming an active voice, and 
communication skills needed to 
better participate in interdisciplin-
ary collaboration. Both the barriers 
and communication sections asked 
participants to check all items that 
applied to them. Barrier choices 
included items such as insufficient 
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time, being taken seriously, and insufficient knowledge 
of medical diseases/conditions. Communication skills 
important for interdisciplinary participation included 
listening, leadership, and speaking skills. The com-
munication section also asked participants if they had 
previous communication training and if so, where the 
training took place. The final section consisted of de-
mographic questions. 

After approval from Oregon State University’s In-
ternal Review Board (IRB), the survey was pilot tested 
with 8 Oregon dental hygienists with diverse educa-
tional and practice backgrounds. Comments and sug-
gestions for changes were incorporated into the final 
survey instrument. No additional review was required.

The survey sample was cross-sectional, voluntary, 
and non-random. It consisted of dental hygienists reg-
istered to practice within the state of Oregon. One hun-
dred seventy-two surveys were distributed, at 2 sepa-
rate dental hygiene meetings, 1 statewide and 1 local. 
After data were collected, surveys were numbered and 
results were manually entered into a spreadsheet. All 
statistical analyses were performed using the data anal-
ysis tools in Microsoft Excel version 11.2.42 Statistical 
analyses included generating descriptive statistics and 
histograms for all responses. Data were analyzed using 
nonparametric correlation analysis: specifically, Spear-
man’s rank correlation analysis was used to investigate 
correlations between appropriate variables, determin-
ing positive or negative relationships and the relative 
strength of those relationships.

Results

A total of 103 surveys were completed and returned 
for a response rate of 60%.

Demographics 

Survey respondents generally work in urban and 
suburban areas. The majority of respondents (68%) 
live in the northwest corner of Oregon. The surveys 
were distributed at 2 meetings, both in northwest ur-
ban settings. This would account for the lower number 
of respondents from rural practice areas and from dif-
fering parts of the state. Respondents overwhelmingly 
answered clinician (77%) when asked about their pri-
mary work responsibility. Private practice was the pri-
mary type of work setting reported (67%), followed by 
dental HMO, education and independent practice, each 
with 10%. Respondents reported a fairly equitable dis-
tribution of years in practice, 0-10 years (38%), 10-25 
years (35%), and 25+ years (27%). Almost one half of 
study participants hold bachelor’s degrees (48%). Over 
one third has associates degrees and almost 1 in 8 has 

earned a master’s degree. Finally, over two thirds of 
respondents are members of the American Dental Hy-
gienists’ Association (ADHA).

The Dental Hygienist’s Role in 
Interdisciplinary Collaboration

Respondents were asked multiple questions address-
ing their perceptions of their role in interdisciplinary 
collaboration. Aspects of role include experience, im-
portance, leadership, knowledge utilization, and future 
(Table 1). Three items generated mean scores above 4, 
or reasonably strong agreement. Hygienists noted the 
importance of interdisciplinary collaboration, the fu-
ture of interdisciplinary collaboration and knowledge 
utilized as key factors. Respondents agreed that the role 
of the dental hygienist is important in interdisciplinary 
collaboration even though they only occasionally have 
experienced it in daily practice. They concur that their 
knowledge is utilized when they engage in interdisci-
plinary collaboration and that the dental hygienist will 
have a greater role in collaboration in the future. The 
lowest ranked variable is experience in interdisciplin-
ary collaboration, although the collective response in-
dicates a modest degree of agreement. 

Primary Role Perceptions in the Workplace

Respondents were asked to rank the role of the den-
tal hygienist, in order of importance to them, in their 
working practice. The role choices were patient advo-
cate, patient educator, clinician, treatment coordinator, 
and communication facilitator. This role ranking was 
undertaken both in light of their current practice and 
what they foresee for the future (Table 2). More than 
half of survey participants identified clinician as the 

Table 1. Perceptions of the Dental 
Hygienist’s Role in Interdisciplinary 
Collaboration (IC) (n=103)
Role Factors X

Mean
S.D.

Standard 
Deviation

I have experience in IC 3.27 0.98

My knowledge is utilized in IC 4.2 0.73

The role of the dental hygienist is 
important in IC

4.58 0.55

The dental hygienist will have a 
greater role in IC in the future

4.42 0.70

I take a leadership role in IC 
within my work setting

3.82 0.98
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most important role (54%). The role ranked as least im-
portant was treatment coordinator (6%). The role iden-
tified as increasing the most in the future was patient 
advocate, from 7% to 17%. However, clinician still 
ranks as most important in the future (39%) and com-
munication facilitator (7%) and treatment coordinator 
(6%) rank last.

Barriers

Respondents were asked, “What barriers or obsta-
cles does the dental hygienist face in becoming an ac-
tive voice in interdisciplinary collaboration regarding 
patient care?” They were asked to check all that ap-
plied to them. The top 4 barriers reported were insuf-
ficient time (72%), willingness of other professionals 
to collaborate (67%), need more professional freedom 
(51%), and insufficient knowledge of medical diseases 
(50%) (Table 3). 

Communication Skills

Respondents were asked, “What communication 
skills are important to learn to better participate in inter-
disciplinary collaboration?” They were asked to check 
all that applied. Survey respondents marked speaking 
skills, listening skills, leadership skills, working effec-
tively with teams, dealing with difficult people, power 
and influence strategies and motivation and persuasion 
strategies at 58% and above. Negotiation (43%) was 
the only communication variable marked in less than 
half the surveys (Table 4). The majority of respondents 
(62%) have had some communication skills training. 
Forty-one percent report that communication train-
ing happens at the college (23%) and university level 
(18%), as part of the dental hygiene general education 

curriculum, while only 6% report receiving communi-
cation training from a professional organization. 

Correlations

Correlation analysis was performed on a number of 
variables. Having experience in interdisciplinary col-
laboration relates positively to the importance of the 
dental hygienist’s role (r=0.345, p<0.000), and to taking 
a leadership role in collaboration (r=0.429, p<0.000). 
Perceiving collaboration as important is also positively 

Table 2. Reported Roles of the 
Individual Dental Hygienist, Now, and 
in the Future (n=83)
Roles: 
Individual

Present Future

Frequency % Frequency %

Clinician 45 54% 32 39%

Patient 
Educator

22 27% 26 31%

Patient 
Advocate

6 7% 14 17%

Communication 
Facilitator

5 6% 6 7%

Treatment 
Coordinator

5 6% 5 6%

Table 3. Barriers to Interdisciplinary 
Collaboration (n=103)
Barrier Yes

% (#)
No

% (#)

Insufficient time 72% (74) 28% (29)

Willingness of other 
professionals to collaborate

67% (69) 33% (34)

Need more professional freedom 51% (53) 49% (50)

Insufficient knowledge of medical 
diseases

50% (51) 50% (52)

I won’t be taken seriously 42% (43) 58% (60)

Unsupportive work environment 41% (42) 59% (61)

Lack of confidence in using 
professional language

39% (40) 61% (63)

Insufficient education 29% (30) 71% (73)

Unable to identify correct contact 
person

18% (19) 82% (84)

It is not my job 14% (14) 86% (89)

Insufficient knowledge of dental 
diseases

13% (13) 87% (90)

Other 12% (12) 88% (91)

Table 4. Communication Skills 
Necessary for Interdisciplinary 
Collaboration (n =103)
Communication Skill Yes No

% (#)

Speaking skills 79% (81) 21% (22)

Listening skills 72% (74) 28% (29)

Leadership skills 66% (68) 34% (35)

Effectively working in teams 64% (66) 36% (37)

Dealing w/difficult people 61% (63) 39% (40)

Power/Influence strategies 60% (62) 40% (41)

Motivation/Persuasion 58% (60) 42% (43)

Negotiation 43% (44) 57% (59)
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correlated to taking a leadership 
role in interdisciplinary collabora-
tion (r=0.306, p<0.002).

Correlation analysis was per-
formed on collaboration factors 
between medical and dental pro-
fessionals. One hypothesis exam-
ined was that the number of years a 
hygienist has practiced would cor-
relate positively with experience 
and confidence in interdisciplinary 
collaboration. The findings of this 
study do not support that hypoth-
esis. In this study, years in practice 
did not predict levels of experience, 
feeling respected, or having confi-
dence in collaboration with medical 
or dental professionals. Another hy-
pothesis was that the level of educa-
tion would positively compare with 
self-confidence and experience in 
collaboration. This hypothesis was 
also not substantiated.

Discussion 

This exploratory study revealed 
perceptions dental hygienists hold 
concerning their role in interdisci-
plinary collaboration. The 2 highest 
scoring factors are the importance 
of the dental hygienist’s role in in-
terdisciplinary collaboration and 
having a greater role in the future 
with interdisciplinary collaboration. 
Those who believe their role is im-
portant are more likely to initiate or 
engage in the experience of collabo-
rating with other health care profes-
sionals and are more likely to take a 
leadership role in collaboration. Re-
sults of the study show that experi-
ence in interdisciplinary collabora-
tion is the best predictor for positive 
responses to collaboration. Howev-
er, experience was the lowest ranked 
variable. Dental hygienists need to 
use their clinical knowledge of oral 
disease to communicate with their 
patients’ medical providers when 
necessary. Literature states that col-
laborative team members need to 
recognize the unique contribution 
each profession offers to the pro-
cess.1,21 Therefore, dental hygienists 

need to perceive their role as impor-
tant in order to be valuable in the 
collaborative process. Respondents 
overwhelmingly view their role as 
that of clinician both now and in 
the future. Discovering how to bet-
ter facilitate interdisciplinary col-
laboration within the clinical role is 
important to the dental hygienist’s 
increasing role in it. 

Findings indicate there are 2 pri-
mary reasons dental hygienists are 
not more proactive in initiating and 
leading collaborative efforts. First, 
they lack sufficient time during 
dental hygiene appointments, and 
second, interdisciplinary collabora-
tion is not a conventional role. Re-
garding conventional roles, the pro-
fession of dental hygiene emerged 
from the historical model of a tra-
ditional, dominant patriarchal male 
dentist and a subservient female 
hygienist in a helper or auxiliary 
role.43 Even today, hygienists are re-
ferred to as auxiliary to the dentists. 
While the dental workplace culture 
is beginning to develop more gen-
der equality, a strong patriarchal 
attitude still exists in many dental 
practice settings. 

Respondents report higher lev-
els of confidence, experience, and 
feeling respected when collaborat-
ing with dental professionals as 
compared to medical professionals. 
This may reflect the fact that the 
dental hygienist works in dental set-
tings and is more comfortable and 
understands better how the profes-
sion of dentistry functions. Dental 
hygienists collaborate with dental 
professionals during their clinical 
education; however, they do not of-
ten have opportunity to collaborate 
with medical professionals during 
training. Dental hygienists would 
benefit from receiving education 
and clinical training in interdisci-
plinary academic and health care 
facilities with opportunities to col-
laborate with medical professionals 
on individual patients. Respondents 
reported a high level of competency 
in knowledge of dental diseases 
(87%); however, half of all respon-

dents feel they have insufficient 
knowledge of medical diseases. 
Feeling comfortable with medical 
diseases and the appropriate lan-
guage or cultural protocol in medi-
cine will greatly enhance dental hy-
gienists’ experience in collaboration 
with medical professionals.

 Insufficient time, unwillingness 
of other professionals to collabo-
rate, and need for more professional 
freedom are the top 3 barriers re-
ported. These barriers are not in di-
rect control of the individual dental 
hygienist, but rather involve work-
place expectations and behaviors of 
others. Having insufficient time may 
limit the willingness of the dental 
hygienist to attempt collaboration 
with other providers. Willingness 
of others to collaborate is a variable 
controlled by all individual dental 
and medical team members. If other 
medical and dental personnel do not 
see value in working together with 
dental hygienists, collaboration will 
not occur. Interdisciplinary educa-
tion seeks to address this barrier by 
training medical and dental profes-
sionals about the benefits of col-
laborating with other disciplines.35 
Finally, needing more professional 
freedom is an issue that ADHA is 
addressing through education and 
legislation. 

Barriers the individual dental hy-
gienist controls include insufficient 
knowledge of medical diseases and 
lack of confidence using profes-
sional language. The dental hygien-
ist can attend continuing education 
courses and read peer-reviewed 
journals to gain familiarity with 
medical terms and to increase their 
vocabulary skills in the correct lan-
guage to use and the proper ques-
tions to ask.

Respondents identify training in 
nearly every communication skill as 
highly important, with percentages 
from 58% (motivation and persua-
sion strategies), to 79% (speak-
ing skills). This high response rate 
speaks to an enormous need for 
education in communication skills. 
Oral and written communication 
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education is part of the general edu-
cation required for dental hygien-
ists by the Commission on Dental 
Accreditation; however, most den-
tal hygiene programs require only 
3 credit hours in these subjects.44 
The need for education in speak-
ing (79%) and listening (72%) 
proficiencies are the top 2 commu-
nication skills identified by respon-
dents. Because their daily practice 
involves much more than technical 
skills, dental hygienists see a great 
need for communication education. 
A competent dental hygienist can 
motivate, educate, and build rela-
tionships with patients. She/he can 
present a case for referral to other 
dental specialists and often is ex-
pected to take a leadership role in 
office activities. All of these respon-
sibilities are enhanced by excellent 
communication skills. 

Limitations of this research 
project include sample size, demo-
graphic questions and the research-
er’s association with participants. 
The generalizability of this study is 
limited because of the small sample 
size and the demographic charac-
teristics of the sample population. 
Due to time and access limitations, 
a random, stratified sample was dif-
ficult to obtain. The cross-sectional 
convenience sample of participants 
numbered 172 with a response rate 
of 60%, N=103. The total number 
of registered dental hygienists in 
Oregon is 2,593 (Oregon Board of 
Dentistry, 2007, personal telephone 
conversation). Therefore less than 
5% of the dental hygienists in Ore-
gon answered the survey. In the de-
mographic section, educator and in-
dependent practice categories were 
omitted from the choices for area 
of primary practice. This oversight 

was recognized when 6 respon-
dents wrote in educator and 5 wrote 
in independent practice. Finally, a 
limitation may exist regarding the 
researcher’s association with re-
spondents. At both events where the 
survey was presented and partici-
pants were solicited, many dental 
hygienists knew the researcher on 
a personal and professional level. 
While this may have been a limi-
tation, actions were clearly taken 
to receive unbiased, voluntary and 
honest results from respondents. 
First, the researcher was physically 
present at both meetings, available 
to answer any question or concerns 
about the study. Second, all respons-
es were voluntary and anonymous. 
A clear explanation was given of 
the research goals, and there was 
no direct benefit given to those who 
chose to respond. Nevertheless, the 
limitations of this study make it dif-
ficult to generalize to larger popu-
lations of dental hygienists. The 
intent is to initiate a discussion of 
the dental hygienist’s role in inter-
disciplinary collaboration.

Further research is needed to de-
termine how interdisciplinary col-
laboration fits with the role of cli-
nician. If no change is expected in 
the primary role of clinician, where 
will the increased collaboration be 
evidenced? Studies focusing on the 
expected roles of different medical 
and dental professionals within col-
laborative efforts will be useful in 
expanding participation of dental 
hygienists. Continued research into 
the patient care benefits derived 
from dental and medical clinicians 
who have been educated in an in-
terdisciplinary model of care will be 
beneficial to advance further inter-
disciplinary education efforts.

Conclusion

In light of the findings of this 
exploratory study, the following 
conclusions are made. Interdisci-
plinary education needs to become 
the expected standard in dental and 
medical education. Learning to col-
laborate in the educational environ-
ment will translate to the practice 
setting, allowing the hygienist more 
opportunity and experience in col-
laboration. Increased communica-
tion education in accredited dental 
hygiene programs should be pro-
moted concurrently with continuing 
education courses in multiple areas 
of communication. Continued edu-
cation in medical conditions that 
have a strong correlation to dental 
disease such as diabetes, cardiovas-
cular disease, and pregnancy may 
increase dental hygienists’ knowl-
edge and consequently increase 
their confidence in collaboration. If 
the dental hygienist is to be a key 
player in interdisciplinary collabo-
ration, changes in expectations and 
time management strategies of the 
individual hygienist and her or his 
employer entities will be essential.
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Introduction

Achieving oral health for all, especially for those 
with the highest disease levels, is one of the greatest 
challenges facing our nation.1,2 Almost a decade ago, 
the U.S. Surgeon General1 and Oral Health America,3,4 
a national advocacy group, released a national report 
card on our nation’s oral health. Unfortunately, reports 
reveal that we are underachievers in access to care, 
cultural diversification, oral disease prevention, the 
policies that we promote, and the infrastructure that 
we have created.1 These conditions have placed addi­
tional demands on the practice of dentistry and den­
tal hygiene. The mediocre rating (a “C” grade) in oral 
health care can be improved if we build on the suc­
cesses and potential of the dental hygienist as proposed 
by the American Dental Hygienists’ Association in the 
Advanced Dental Hygiene Practitioner (ADHP).5 An 
ADHP is “a dental hygienist who has graduated from 
an accredited dental hygiene program and has com­
pleted an advanced educational curriculum, approved 
by the American Dental Hygienists’ Association, which 
prepares the dental hygienist to provide diagnostic, pre­
ventive, restorative and therapeutic services directly to 
the public.”5 Establishing the ADHP curriculum at the 
master’s degree level requires transformational change 
in dental hygiene education and practice.

The need for the master’s degree has challenged the 
thinking and opinions of many in our professional com­
munity. Therefore, the purpose of this paper is to focus 
discourse on why the ADHP should be prepared at the 
master’s degree level—the terminal academic prepara­
tion for dental hygiene practice. This discourse is built 
on the following tenets:

•	� Graduate education in dental hygiene should 
evolve within the context of social need and is a 
logical mechanism to expand workload capacity.

•	� Advanced practice based on graduate education has 
become a reality in other health professions due to:6

	 n	� Expansion of knowledge, technology, and genera­
tion of new scientific evidence to guide practice

	 n	� The need to expand workforce capacity to meet 
the primary dental care needs of the under­
served and unserved

	 n	� The desire to avoid curricula that exceed the 
usual credit and time limits for a baccalaureate 
degree

	 n	� The desire to award the appropriate degree for 
the demanding academic preparation and for 
the responsibility/complexity of practice that 
will follow upon graduation. 

•	� If ADHPs have a master’s degree as the entry-
level credential, they will: 

	 n	� Improve access to primary oral health care
	 n	� Increase quality of care, professional account­

ability, societal trust, and acceptance by the 
public

	 n	� Be accepted as collaborators with dentists and 
other health professionals

	 n	� Expand career opportunities
•	� An effective ADHP model is based on the ad­

vanced nurse practitioner model in which nurses 
with specialized graduate degrees successfully im­
prove access to primary care in a variety of settings 
using evidence-based protocols in collaboration 
with physicians and other health professionals.6

Justification for the ADHP Curriculum at 
the Master’s-Degree Level

Demographics and Complexity of Practice

ADHPs will treat dentally underserved populations, 
including but not limited to racial and ethnic minorities, 
children living in poverty, the elderly on fixed incomes, 
and persons with disabilities.5 These target populations 
experience barriers to dental care—so their treatment 
needs are more complex and expensive than those of 
persons who receive regular preventive and therapeutic 
care.1 By 2020, 16% of the population will be 65 years 
of age or older; by 2050, the figure rises to 20%.7 Care 
planning and initial treatment most likely will be more 
complicated due to these individuals’ chronic medical 
and dental conditions.8 The ADHP at the master’s degree 
level can safely and cost-effectively meet the unique de­
mands of these populations and then provide referrals to 
dentists or dental specialists when warranted.5
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As conceived, the ADHP model 
includes an expanded scope of den­
tal hygiene practice, e.g., some pre­
scriptive authority, basic restorative 
procedures, simple extractions, di­
rect access to care, and reimburse­
ment from federal, state, and private 
payers.5 It is unlikely that the educa­
tion underlying these components of 
practice can be incorporated into the 
associate or baccalaureate degree 
programs.9-11 Moreover, for associ­
ate degree and baccalaureate degree 
dental hygienists, their important 
roles continue. Being a dental hy­
gienist first will remain the prerequi­
site pathway for those whose goal is 
to become an ADHP. For example, 
given finite resources for health care, 
responsibility on the part of all citi­
zens to stay healthy is essential, and 
dental hygienists work with clients 
toward this goal. A significant com­
ponent of a person’s health status 
is behaviorally based, (i.e., tobacco 
and alcohol use, diet, exercise, oral 
self-care practices, seeking regular 
professional oral health care, etc.). 
People who learn and practice oral-
health-promoting behaviors can ex­
pect a lifetime of oral health and an 
economic savings that comes with 
disease prevention.12 Dental hygien­
ists will continue to provide preven­
tive, educational, and therapeutic 
care within their scope of practice to 
people in private practices, schools, 
public health centers, extended care 
facilities, and adult daycare centers. 
In this way, dental hygienists and 
ADHPs complement each others’ 
roles to ensure oral health care to all 
populations. Similar complementa­
ry relationships exist among nurses 
(LPNs, RNs, BSNs, MSNs, NPs, 
DNPs) who all fill important roles in 
the health care system.

Curriculum Creep

Educators and administrators have 
been guilty of squeezing too much 
information into entry-level dental 
hygiene curricula.9-11 Everything 
there is to learn in the dental hy­

giene discipline cannot be accom­
plished solely by adding it to the 
associate or baccalaureate level 
programs or gleaned from continu­
ing education.13-14 Other health care 
disciplines (nursing, physical thera­
py, occupational therapy, pharmacy) 
have delineated role expectations 
for entry level, the master’s de­
gree, and the doctoral degree. These 
health care disciplines evolved into 
advanced practitioner roles via spe­
cialized graduate degree programs. 
The dental hygiene profession must 
follow this path, not for prestige, 
but for fulfilling its service role 
within a society of varied popula­
tions and settings. The ADHP can 
help fill some of the vacant niches 
in our oral health care system.  

Society recognizes the advanced 
nurse practitioner as having an 
advanced degree with competen­
cies that extend beyond the RN or 
BSN levels. As dental hygienists 
earn specialized clinical degrees at 
the graduate level, the more famil­
iar and confident Americans will 
become with ADHPs providing 
primary dental care. Consider the 
alternatives—building the ADHP 
into already overflowing associate 
and baccalaureate degree curricula, 
or offering this training to practic­
ing dental hygienists as a continu­
ing education program leading to a 
certificate. These approaches con­
stitute unsound educational prac­
tices and would greatly shortchange 
the dental hygienist who might be 
interested in becoming an ADHP.14  

Level of Responsibility 
Commensurate with 
Education

Through institutions of higher 
education, society awards degrees 
when a substantial body of informa­
tion is mastered. With each defined 
increment of substantial information 
and mastery, a higher- level degree 
is awarded. Substantial coursework 
and clinical education are needed 
to develop the competencies of an 

ADHP, above what is possible to 
accomplish in the accredited entry-
level dental hygiene curriculum. 
Society also rewards persons with 
graduate degrees because they typi­
cally assume greater responsibilities 
in the workforce. It would be “edu­
cational malpractice” to require per­
sons to complete extra coursework 
and master additional competencies 
and not provide them the opportu­
nity of earning an advanced degree 
as evidence of their achievement. 
As professionals, we owe more to 
ourselves and our colleagues than to 
expect dental hygienists to assume 
added responsibilities in complex 
environments without the recogni­
tion of a formal graduate degree. 
Moreover, it is unfair to the student 
(or practitioner) who would enroll 
in the ADHP program, develop ad­
ditional competencies, take on ad­
ditional legal liabilities, be expected 
to make more complicated clinical 
decisions and not be duly recog­
nized for this advanced preparation 
by holding a commensurate degree. 

That is not to suggest that our as­
sociate degree programs and their 
graduates are incapable or less com­
petent at what they are prepared to 
do. Most have earned college credit 
beyond the associate degree level…
and some even hold the number of 
credits beyond the defined minimum 
for a bachelor’s degree.14-15 Dental 
hygienists who are not ADHPs will 
continue to be valued oral health 
care professionals and in demand 
by dentists and society. 

Collaborative Practice

This proposed practice model 
includes ADHPs working in health 
professional shortage areas where 
they are collaborating with dentists 
and physicians via phone, comput­
er, or satellite communication.5,16 
When a dental diagnosis or medical 
directive is necessary and a deci­
sion is beyond the ADHP’s scope 
of practice, a dentist or physician 
can be contacted to step in and pro­
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vide the needed care at a later ap­
pointment, or direct the ADHP in 
client treatment. Tele-health care is 
already practiced in hospital-based 
intensive care and critical care units 
where there is a shortage of special­
ist physicians known as intensiv­
ists.2 Using two-way communica­
tion, nurses in hospitals can care for 
critical-care patients under an inten­
sivist’s direction using established 
protocols. Even emergency medical 
technicians manage life-threatening 
situations while in telecommunica­
tions contact with the emergency 
room physician.16

Supervisory Restrictions

Specialized graduate-level edu­
cation will enable the ADHP to go 
into dental health professional short­
age areas where needy populations 
are predicted to increase, given the 
state of the global economy.5,17 The 
majority of dental hygienists and 
dentists work in private practice 
settings. History shows that merely 
increasing the number of dental hy­
gienists or dentists graduating from 
our schools does not translate into 
greater access to care for vulnerable 
populations who are found outside of 
the traditional practice setting. Most 
dental hygienists work supervised in 
the traditional dental private prac­
tice setting, where about 60% of the 
U.S. population receives dental care 
annually. Restrictive supervision re­
quirements undermine the ability of 
dental hygienists to provide care ac­
cording to established protocols and 
limit members of the dental team 
from serving diverse populations in 
need. Governmental reports consis­
tently document the shortage of den­
tists in rural and inner city communi­
ties and in marginalized populations 
that do not receive regular dental 
care.17 If ADHPs work within these 
communities and populations, ac­
cess to primary oral care can be ex­
panded. For instance, in some states, 
dental hygienists cannot provide 
patient care unless the patient has a 

recently documented visit to a den­
tist—a catch-22 for those who des­
perately need dental care, but who 
have not seen a dentist for years.18 
In a collaborative model, the dental 
hygienist would be the conduit to the 
dentist for patient treatment that re­
quires a higher level of expertise.16 

These aforementioned access to care 
challenges support the need for the 
ADHP who would provide care in 
dentally underserved communities.16 

There is no easy solution to 
the access to care challenges, but 
“healthy” dental and dental hygiene 
practice laws, if implemented, can 
enable dental hygienists, ADHPs, 
and dentists to prevent and treat 
most oral diseases and promote 
health for the entire nation.2 

Reimbursement for Services

The economic downturn of the 
market, downsizing of operating 
budgets, high cost of drugs and tech­
nology, advances in technology, un­
employment and underemployment, 
and the top-heavy demographics 
of the aging American population 
present challenges to the economic 
viability of ADHPs. For ADHPs to 
understand economic trends and de­
velop the business acumen necessary 
to be direct access primary care pro­
viders, education beyond entry level 
is necessary. Patient outcomes, fees, 
overhead and salary data will need 
to be tracked to validate the value 
and cost-effectiveness of the ADHP 
to the health care of populations and 
the nation. Such data are important 
for influencing legislation and health 
care policy, and for attracting third-
party payers who see that there is 
added value in reimbursing the ser­
vices of both dental hygienists and 
ADHPs. As part of their business 
plans, ADHPs must measure their 
quality of care, safety, productivity, 
process, clinical outcomes, and pa­
tient satisfaction; and these qualita­
tive and quantitative research skills 
require advanced knowledge that is 
obtained at the graduate level. Earn­

ing a graduate degree provides the 
ADHP with a comprehensive educa­
tion for becoming a qualified primary 
care provider, which is a necessary 
step for attracting patients and ob­
taining reimbursement for services 
provided.

ADHPs at the Policy Table

Who sits on the major indus­
try, institutional, and government 
policy boards that make decisions 
about health care delivery, how it 
is financed, and who receives care? 
The answer is CEOs of companies; 
government policy makers; insur­
ance executives; and physicians, 
dentists, pharmacists, and nurses 
with graduate degrees who together 
plan, organize, finance, and deliver 
health care. Collaboration implies 
equality among collaborators. When 
collaboration occurs, it is predicated 
on competence and interprofession­
al respect with comparable levels of 
education as a common core.

ADHPs will need to proactively 
collaborate as members of insurance 
boards, governmental task forces, 
and health planning councils where 
health care and public health policy 
decisions are shaped. Level of edu­
cation is one criterion used when in­
viting professionals to join in the de­
cision-making process. For ADHPs 
to become recognized in the health 
care system as valued colleagues 
who contribute directly to the health 
of the nation, then ADHPs must be 
educated beyond the current entry-
level credential of the associate or 
baccalaureate degree. 

Conclusions

Oral health care professionals fail 
when the health of the entire popu­
lation is not served. “The advanced 
practice model, with its emphasis on 
dentist and advanced dental hygiene 
practitioner collaboration, has the 
potential to serve populations charac­
terized as low-income, underserved 
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and unserved.”5 Dental hygienists 
and ADHPs can work together with 
other health care professionals to 
contribute to the advancement of 
quality health care to the most vul­
nerable populations who have been 
disenfranchised from the traditional 
dental care delivery system, i.e., pri­
vate practice. People separated from 
the health care system because of 
costs, geography, language, or cul­
ture should be proactively reached, 
assessed, treated within the dental 
hygiene and ADHP scopes of prac­
tice, and then referred to dentists for 
complex dental care. 

Adopting “healthy” practice acts 
that recognize and support the com­
plementary roles of dental hygienists, 

ADHPs, and dentists would result in 
greater distribution of preventive, ed­
ucational, basic restorative, simple ex­
tractions, and nonsurgical periodontal 
services to those outside of the private 
practice system. ADHPs would be 
able to provide primary care, direct 
individuals to seek the advanced care 
of dentists, and then as case managers 
monitor oral health status so that indi­
viduals are not lost in the system.  

Preparation at the master’s degree 
level is a legitimate pathway to the 
expanded scope of practice, and the 
complexity of the diverse patients 
and settings that ADHPs will en­
counter. As transformational chang­
es occur in dental hygiene and health 
care delivery, we should keep in 

mind that there may be a time when 
the terminal academic preparation 
for advanced dental hygiene practice 
will be at a doctoral level.19-21
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The printed version of the Winter 
2009 issue of the Journal of Dental 
Hygiene was erroneously labeled 
Volume 84, Number 1. The correct 
citation is Volume 83, Number 1. 
Please note for future referencing. 
We apologize for any inconvenience 
that may result from the oversight. 

Also in the print version of the 
Winter 2009 issue, an incomplete 

reference list was published on page 
44 in
Nash DA. Expanding dental hygiene 
to include dental therapy: improving 
access to care for children (“Critical 
Issues in Dental Hygiene” column). 
J Dent Hyg. 2009; 83(1): 36-44.

The complete list of refer-
ences appears below and in the 

online version of the Journal 
of Dental Hygiene, available to 
American Dental Hygienists’ As-
sociation members and online sub-
scribers at http://adha.publisher.
ingentaconnect.com/content/adha/
jdh/2009/00000083/00000001/
art00008. 

The editorial staff of the Journal 
of Dental Hygiene regret this error. 
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